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EXECUTIVE SUMMARY

In the future, a changing climate brought aboutglmbal warming is estimated to
create new patterns of risk, and higher risks galyerSea level rise due to melting
glaciers and polar ice and thermal expansion wilitcbute to the increase of coastal
flooding. Bandar Lampung as a coastal city willilmpacted seriously by climate
change and sea level rise. At present, some cft@loareas are already affected by
sea level rise. Floods and drought also occureqpiten. Government of Bandar
Lampung City has implemented various program asd developed medium and
long-term strategies to manage hazards. Plan rfgraving infrastructure for
climate hazard control such as drainage system dikd has been prepared.
However, under changing climate with the increadirgiuency and intensity of
extreme climate events the current design may eotdry effective for managing
future climate hazards. Therefore it is also venportant to consider climate
change in designing climate hazard control system.

ISET under the Asian Cities Climate Change ResikeNetwork (ACCCRN) with
the support from the Rockefeller Foundation, camath a study on vulnerability and
adaptation assessment to climate change condugtelleocyCorps, URDI and
CCROM SEAP-IPB at Bandar Lampung. The study aitnto(assess current and
future climate variability in Bandar Lampung, (itp assess vulnerability and
adaptive capacity as well as current and futumaatié risk akKelurahanlevel, (iii)

to identify direct and indirect impact of climat@Zzards now and in the future at
Kelurahanlevel, (iv) to identify the most vulnerable areaslasocial groups, and
dimensions of vulnerability, including adaptive aaply of community to climate
change impact, (v) to identify institutional andvgmance issues that may affect the
resilience of the city to current and future climaisk, and (vi) to develop initial
recommendations for Bandar Lampung for increasasgience of the city to current
and future climate risk.

BANDAR LAMPUNG CITY PROFILE AND CLIMATE

Bandar Lampung is the capital of Lampung ProvinBandar Lampung is
geographically located at’Z0 '- 530' latitude and 10528'-10537' longitude.
Bandar Lampung has an area of 19,722 hectaresstiogsiof 13 sub-districts
(kecamatan) and 98 villag&€lurahan). The city is traversed by two great rivers
namely Way Kuala and Kuripan, and 23 small rive. of these rivers form a
watershed located in the area of Bandar Lampungraosd of it lead up to Lampung
Bay. Several artificial drainage networks connéegrr system in this region. The
function of this drainage network is to reduce acef runoff as a result of excessive
rainwater. Drainage network systems that have lestalled in Bandar Lampung
include Teluk Betung, Tanjung Karang, Panjang aadds.

Citizens of Bandar Lampung fulfil their needs ofarh water through regional water
company (PDAM) and by retrieving shallow/deep gmuvater from dug wells. At
present, the PDAM is only able to serve 32% oftthial citizens. The depth of dug
wells is approximately 30 to 50 meters from the swoiface.

Bandar Lampung is an important port city for Sumatgion. Port city of Bandar
Lampung is located in a bay-shaped beach so higlesveaused by strong winds



will not directly hit the beach area. However, onee coastal areas, there has been
abrasion caused by waves. In some locations, aloastas are densely populated
area. To meet the demand for housing, citizengithoimes in the reclamation area
thus causing accretion. Many of the settlers dbhave legal evidence of land
ownership. This condition will be one of seriouslgem in realizing the Bandar
Lampung Government's plan to cre#ater Front Cityregion.

The number of population in Bandar Lampung in 20@8& 822,880 people with
population density of about 42 people per ha. Jpbpulation does not spread
evenly. Kecamatan with high population densityiar€entral Tanjung Karang and
South Teluk Betung. Based on age group, the laggeportion of the population of
Bandar Lampung belongs to age group of 20-24 waghuation of 95, 597 people,
followed by age group of 15-19 with population &, %37 people. The productive
age (15-55 year olds) in Bandar Lampung reachesuh#er of 546,920 or 64.75 %
of the total population.

Sources of income of the communities vary. Traslethe residents’ primary
livelihoods. Most of Bandar Lampung’s Gross Reglddamestic Product (GRDP)
comes from transportation and communications (19.¥ocessing industry (17.6
%), services (16,9%) and trade, hotels, restaur@st$%). Agriculture contributes
only 5% to GRDP.

Based on analysis to long historical climate d#tayas found that there was a
change in trend and variability of climate variabfeich as temperature and rainfall.
The most tangible evidence can be seen from theasmg trend of mean surface
temperature over the last 100 years in the city @lange in seasonal rainfall was
also found, i.e. a shift in the monsoon onset anchange in the frequency of
extreme rainfall. Based on 14 global climate med&CMs), it was indicated that
wet season rainfall of Bandar Lampung City (DJF)the future might slightly
increase, particularly in area located in coastgian. In contrast, the dry season
(JJA) rainfall might decrease. However, the asialpf future climate may need to
be refined using climate models with high resoluteuch as RCM. The use of
global model such as GCM will not be able to capttire local effect. Further
analysis on extreme weather under changing climhtaild also be done. Many
studies have shown that global warming will bringrenextreme events.

IMPACT OF EXTREME CLIMATE EVENTS

Bandar Lampung City is very prone to natural desasiypes of natural disaster that
hit Bandar Lampung city include flood, land slithigh tide causing Robs, tsunami,
earthquake and drought. Abrasion, erosion and ssdation also occur in coastal
areas. To evaluate socio-economic impact of ckmatated disasters, survey and
interview was conducted at skelurahars, i.e. three for non-coastilelurahan
(Batu Putu, Pasir Gintung, and Sukabumi Indah), #wde for coastal villages
(Kangkung, Kota Karang, Panjang Selatan). The esurnvolved 256 people,
consisting of 62.28% male and 36.72% female. Bediden survey, the information
is also sharpened througtcus group discussiofiFGD) in fourKelurahan Panjang
Selatan, Kota Karang, Batu Putu, and Pasir Ginanabliterature study.



From the study, it was revealed that the occurreicgimate disasters (flood and
drought) indirectly has the potential to change dhger of the community’s social
values. This can be seen from residents’ mutuape@tion or kinship in handling
problems that occur in the community, work relasioips, production transactions
patterns and other social valueSocial relationships between people at the time of
the disaster are still going well. It can be seemfthe activities to help each other
when disaster strikes. In terms of working relatiups, the impact of the disaster
caused a declining of patron-client relationshiat ttormerly was part of the social
life of coastal communities. The disasters can &sal to increasing incidence of
crimes such as theft.

Economic impact of the climate disasters can bé&uated from their impact on main
job, and prices of some commodities. The disasteduce work productivity
especially if the main jobs of the society are eufible to disasters, such as the
agricultural, fisheries etc. The impact of flooglitn coastal areas is reducing
working people in the fisheries sector, while imst@l areas; flood tides resulted in a
decline in farmer incomes. Based on the sectotiseoéconomy, the impact of floods
caused loss to the infrastructure sector, housmyfesheries sectors. Meanwhile,
drought caused losses in agriculture, fisheriesdaimking water. The disaster also
caused an increase in prices of some agriculturadiyets like rice, crops and
livestock, but this occurs only in the area surding the disaster.

Based on the sectors of the economy, flood disagi®e the greatest impact on
health sector, drinking water sector, housing, digs, and public works (the
destruction of drainage facilities and other infnastures). While the most affected
sector by drought are drinking water, health, amyicalture. The problem of
drinking water shortage increases during long d@ssen or during flood disaster.
Impact of disasters on health is the increase imbmr of people infected by
diseases, particularly malaria, and cough/flu/colds

Because of the recurrence potential of extreme atbmevents that can cause
disasters in the future; dense public housing dardiwith relatively indecent
environment; and the government’s plans to builder front city in coastal areas,
residents in coastal areas are willing to moveoag ks they’re given facilities and
decent houses and the relocation area is notdar fine sea, so they can still do their
current job (fishermen). Meanwhile some residenton coastal areas feel reluctant
because they are concerned about the availabflibs. However, if the disaster is
severe and forces them to relocate, they expeogdliernment to provide housing
and new jobs.

The impact of the disaster resulted in a chand®haviour as a form of adaptation.
Adaptation performed by residents during floodsdiverse, ranging from staying at

home, relocating to un-flooded areas, making emivepnits, deepening water

channels, raising the floor level, adding food &mel supplies. Drought adaptation
in the forms of buying water for daily needs, redgowater consumption, pumping

water from the nearest source, relocating to nooeféd areas, holding a ritual to ask
for rain.

Forms of adaptation can also be seen on a liviagesly. Livelihood strategies that
are done by the residents are agriculture intexagibn and double pattern income.
Agriculture intensification is conducted by divdysig crops. Double pattern



income is done in two ways, first by income divarsivhich is a combination of
livelihoods,on farmandoff farmowned by a persotJsually Off farm activities are
side jobs besides main jobs. The second is by empogvmembers of the family,
such as wives and children who have grown up.

To better prepare for managing disaster risk, comti@s expect that early warning
system on disasters is in place. However, mogh@fesidents confessed that they
have never got any information about the climateearly warning from the
government, EWS (Early Warning System), or othéateel institutions and there is
no disaster handling institutions in their area.

This illustrates the lack of government respons¢hto disaster in the community.
Most of the residents obtain information on climéteecasts traditionally from
traditional leaders and the community leaders. déeds also receive forecast
information through the medium of television. Bé&sen some types of disaster-
related information, the information on disasterniag is more useful than other
information.

CLIMATE RISK LEVEL OF * KELURAHAN’

Level of risk of a system to a disaster or extretiraate event (ECE) will depend on
capacity of the system to cope with the eventdgdatoping capacity index) and
likelihood of the ECE to occur. This study evaadathe level of climate risk at
Kelurahan (village) level. The coping capacity index is dmped based on
vulnerability and adaptive capacity index of tkelurahan The vulnerability and
capacity index ofKelurahanis measured using a number of socio-economic and
biophysical indicators Kelurahanin which many of its household/ building located
in river bank, source of drinking water mostly friaim PDAM (piping system), high
density population, many poor people and big portid Kelurahanarea near the
river and coastal with less green open area will here vulnerable high
vulnerability inde) thanKelurahanwith less household/building in the river bank,
low population density, get better services fromARD less poor people, and small
portion ofKelurahanarea near the river and coastal with more greem ajpealow
vulnerability inde}. The consequences (damage, economic loss etspaaby
events will be severe iKelurahanhaving high vulnerability index. However, the
consequence cased by the events in the high viledfalurahanwould be less if it
has high adaptive capacity.Kelurahan with high adaptive capacity index is
Kelurahanwhere many of its households are well educatedh imaome source of
communities not sensitive to climate hazards (eagling is much less sensitive than
agriculture) and has better health facility anddra#rastructure. In this study, we
normalized all the scores of the indicators in otdehave index of vulnerability and
capacity range from 0 to 1.

To classify theKelurahanbased on their coping capacity index, the vulniétab
(VI) and capacity index (Cl) of eadkelurahanwere subtracted by 0.5. As the
normalized VI and ClI values range from 0 to 1, bgteacting the index values with
0.5, the VI and CI will range from -0.5 to +0.5.hd relative position oKelurahan
according to their VI and CI is determined basedtlogir position in the five
Quadrants (Figure 1)Kelurahars situated in Quadrant 5 will have high VI and Low
Cl. WhereasKelurahars situated in Quadrant 1 will have low VI and hiGh
Using this classification system,Kielurahars situated in Quadrant 5 are exposed to



certain hazards, the impact would be more sevargace toKelurahars Situated in
Quadrant 1. To assess the change of VI and Gidrfuture, we only consider the
change of population density (based on governmesjegqtion), non-green opened
area, and education (based on spatial planningT&®VRR since other data is not
available. Factors used for normalizing the sairéhese corresponding indicators
in 2025 and 2050 were the same as those of thérmgear 2005.
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Figurel Classification of the villages based on their cgpaapacity index
(quadrants 1 to 5) and number of Kelurahan that siteated in each Quadrant at
Current Condition (2005)

The analysis suggested that at present about 1df 2élurahars have high coping
capacity index Kelurahars with high vulnerability and low capacity index ligh
coping capacity index), 5.1% in Quadrant 36.7% ina@ant 22.4% in Quadrant 2
and 21.4 % in Quadrant Kélurahan with low vulnerability and high capacity
index). Kelurahanat Quadrant 5 includBumi Waras, Garuntang, Gunung Terang,
Kangkung, Kedaton, Kota Karang, Panjang Selatarmwdta, Sepang Jaya,
Srengsem, Tanjung Senang, Teluk Betung, Way Kansydadi In 2025 and
2050, 6-7Kelurahars in Quadrant 5 will move to Quadrant 4 and 3 iating that
there is an improvement of its coping capacity xadeHowever, coping capacity
index of someKelurahars in Quadrant 3 may change to Quadrant 4 in therdut
(Figure 2). This suggests that coping capacittheeKelurahars would decrease
in the future (Figure 3).
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Coping Capacity of Bandar Lampung
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Figure 2. Number of Kelurahans according to theinggapacity index (quadrant
1-5) at present and in the future (2025 and 2050)
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Figure 3. Coping Capacity of kelurahan at Bandanipung

To define level of risk of th&elurahanto the impact of climate change was defined
as a function of the probability of unexpected (exte) climate event to occur and
the consequence of the events if it occurs. Asrdss previously, we can expect
thatKelurahars with high vulnerability but low capacity indicést quadrant 5) will
be impacted more severe by the extreme eventdhbaer with low vulnerability and
high capacity indices (quadrant 1). Thus we cdmdedhat the climate risk will be
very high inKelurahanat Quadrant 5 if probability of the extreme climatents to
occur in thes&Kelurahanis high. Climate risk will be very low iKKelurahan at
Quadrant 1 and the probability of the extreme denavents to occur in these
Kelurahanis also low.
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To allow multiple climate hazards being accommodatae the climate risk
assessment, we developed composite climate hazdex (CCHI). The types of
climate hazards include flood, drought, landslides] sea level rise. We classified
the climate hazard index (index values ranges ddm4.5) into three categories, i.e.
less than 2.0, between 2.0 and 3.5 and more tlank&lurahanwith CCHI of 4.5
means that all area of thielurahanis exposed to flood and drought, and land slide
every year and it is completely inundated when atxsur. Kelurahanwith CCHI of
zero means that none of the hazards occur irKdlerahan We used the rainfall
outputs from 14 general circulation models (GEMYn under high emission
scenarios (SRESA2) and low emission scenarios (BRES

The study suggested that in 2005, the CCHI in raosas of Bandar Lampung was
mostly less than 1.0. In the future, A2 scenarnieaa of index> 2 has decreased in
2025, but increased slightly in 2030elurahanwith high CCHI both at present and
in the future iKelurahanGunung Mas, Teluk Betung Utara Sub-district.

Furthermore, we classified the level of climatd 1i$ the Kelurahars based on their
coping capacity index and CCHI (Table 1). The alienrisk maps of the Bandar
Lampung byKelurahanwere produced by overlaying the coping capaciteinmap

and CCHI under current and future climate as shioviigure 2.

Table 1 Matrix of Climate Risk according the coping capgéitdex and composite
climate hazard index

Coping Capacity

Composite Climate Hazard Index (CCHI)

Index

(Quadrant) More than 3.5 Between 2.0 and 3.5 Less than 2.0
5 Very High (VH) High (H) Medium to High (M-H

Medium to High (M-

4 High (H) H) Medium (M)
3 Medium to High (M-H) Medium (M) Medium to Low (M-L
2 Medium (M) Medium to Low (M-L Low (L)
1 Medium to Low (M-L) Low (L) Very Low (VL)

The result of analysis suggested that there arketorahanwith Very High (VH)
Climate Risk Category at present (baseline conwi)io The highest category is only

Medium to High (M-H).

There are abot#é Kelurahars (14.2%) with M-H risk

category. These includ&ota Karang and Perwata (Teluk Betung Barat Sub-
district), KelurahanGunung Terang (Tanjung Karang Barat Sub-distri¢€jurahan
Tanjung Senang and Way Kandis (Tanjung Senang &atict), Kelurahan
Waydadi (Sukarame Sub-districielurahan Sepang Jaya and Kedaton (Kedaton
Sub-district), Kelurahan Kangkung, Bumi Waras, kankung and Teluk Betung
(Teluk Betung Selatan Sub-district) akdlurahan Panjang Selatan and Srangsem
(Panjang Sub-district) The remaining are Belurahars (5.1%) as M (Medium) risk,

! General Circulation Model is a numerical repreagain of the climate system based on the physitelmical and biological
properties of its components, their interactions feedback processes, and accounting for all oesafrits known properties.
2 Concentration of GHG in the atmosphere in 2025028nd 2100 under the SRESA2 would be about 448,825 ppm
respectively and under the SRESB2 about 425, 48D6@0 ppm respectively.
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36 Kelurahars (36.7%) as L-M (Low to Medium) risk, Zelurahars (22.4%) as L
(Low) risk and 21 (21.4%Kelurahars as VL (Very Low) risk. In the future (2025
and 2050),more Kelurahars will be exposed to higher climate risk, particiyla
under scenario SRESB1 (Figure 4)There would be tw&elurahars would move
from M-H to High climate risk category, namekelurahan Gunung Mas at
kecamatan teluk Betung Utara deglurahanGaruntang at kecamatan Teluk betung
selatan While many oKelurahars with L-M risk category would move to Medium

risk category (Figure 5).

T T )
un [=II]
L

ra
=]

Numberof kelurahan
=
u

-
=1

[=IT
L L

(=3
|

Climate Risk of Bandar Lampung [SRES AZ]

VL

L
L-m
]
M-H

mH

AZ2025 AZ2050

Numberof kelurahan

[

MR W W
L = L = R =1
1

(=T

Climate Risk of Bandar Lampung [SRES B1]

mvL

mL
L-M
]
M-H

mH

Bl 2050

Figure 4. Number of Kelurahan by climate risk indexegory




547

551

1052

NATAR

.mm TN

mu— L1
0051 2 3 4
1:70,000

Climate Risk
RISK  [M
VL M
]
[ L-M Vi

PS 2005

Bascd on dat ed b BY
CCROML, HERCY Corp, URDI 2009

1052

10524

@ BANDAR LAMPUNG

10521

10529 10527

Bandar Lampung, Lampu)

10529

KaTIRUNG

551

@ BANDAR LAMPUNG

1052 10524 10529 10527

Bandar Lampung, Lampu)

0051 2 3
1:70,000

KaTiRUNG

Climate Risk
RISK A2 2025 M
[

ased ondata provided by BFS 2005

B
CCROML, HERCY Corp, URDI 2009

1052 10521 10529 1053

10524 10529 10573

Bandar Lampung, Lampur)

GEDUNG TATAAN.

KaTIBUNG

@ BANDAR LAMPUNG
Climate Risk
RISKA22050[ |M
-
L
LM

Based on data provided by BFS 2005
CCROM, MERCY Corp, URDI 2009

10573

1052 10524 10529

847

GEDUNG TATAAN

@ BANDAR LAMPUNG

Climate Risk

RISK [ M
VL I MH
L. EEH
[0 L-M [ VH

Bused o dats providad by BPS 2005
CCROM, MERCY Corp, URDI 2009

Bandar Lampung, Lampu

1052

D

Figure 5.

KATIBUNG

Bandar Lampung, Lampu

i @
@ BANDAR LAMPUNG E

Climate Risk

RISKB12025 | |M

v M
13 mmH
LM - VH

Bused i dats providad by BPS 2005
CCROM, MERCY Corp, URDI 2009

1052

E

Bandar Lampung, Lampus

£
a
7 1:70,000 —‘i?

KATIBUNG

@ BANDAR LAMPUNG
Climate Risk

RISKB12050 [ | M
- M
L L
LM EEVH

Basad o data provided Ly BPS 2005
CEROM, MERCY Carp, URDI 2009

F

Classification of Kelurahan based onitthevel of their exposure to

climate risk (A)& (D) Climate risk baseline, (B)i@iate risk A2 2025, (C) Climate
risk A2 2050, (E) Climate risk B1 2025, (F) Climaitk B1 2050



The above analysis demonstrated that how changesoitio-economic and
biophysical conditions will change coping capadfythe Kelurahars. Adaptation
programs should be prioritized Kelurahanwith high vulnerability index and low
capacity index and being exposed or potentiallyosgd to high climate hazard
index. To reduce the level of risk KElurahanto the impact of climate change, the
infrastructure and community development prograhwikl be directed to improve
socio-economic and biophysical indicators shapimg vulnerability and adaptive
capacity of th&elurahars.

GOVERNANCE AND INSTITUTIONAL SYSTEM

Governance and institutions are two determinantofacaffecting the resilience of
the city to climate change. Good governance arwhgtinstitutions will lead to
climate change resilience city. There are threpoitant aspects needs to be
assessed to assess the resilience of the cityntatel change. The first is how the
stakeholders play their role in managing climag&.riThe second is what are current
initiatives and programs (short and long term) opec with climate risks and how
effective they are. Third is what is the capacityocal government and institutions
to integrate climate change into short and longtdevelopment planing.

From the analysis it was revealed that the manageofeclimate change in City of

Bandar Lampung involve stakeholder both from irdérand external of the city.

Each stakeholder has their own roles and contohuto adapt and strengthen
community to climate change. This partnership ispr@-condition to create

community that has capacity to adapt to climatengea Overall, local government
of Bandar Lampung plays the major roles in climaklange both for financial

support and implementing program. While the rdl@rovincial government claims

not too significant, but it has more roles in cooating programs and policy from

some cities. However, coordination among staldgrsl and sectors should be
strengthened in order to gain maximum benefithefgrogram to environment and
community.

There are a number of programs and plans preparédebgovernment to address

natural hazards in the city. Current initiativemd by local government as response
to disaster management was formulating programaatidn plan in reducing hazard

risk through an intensive study in 2008. Beside dlgtion plan, Bandar Lampung

city government has established a Local Disastendgdament Board in November

2009although the board is not yet effective on progmarplementation.

On the other hand, the city spatial planning ofida Lampung might not consider
climate change issues. Improper spatial plan (RTRM expose the city to higher
climate risk in the future. Some problems thatepttlly cause the difficulty to
implement climate proof spatial planning include cansistency in the
implementation of spatial planning, land use chasggh as areas along the river and
others. However, there are rodm provide inputs on climate change issues as
RTRW Kota Bandarlampung is now on going revision.

Related with institutional capacity of local goverant, there are some strength
related with the establishment of city team, cdmgowernment and donor support on
financing opportunities and some project implemgota done by stakeholders.
While in the weakness are mostly related with thedhto have better coordination
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across sectors and across regions in order to eethe ineffectiveness project
implementation. It is also pointed out the needttengthening the City Team as
champion to introduce and to integrate climate-geanissue into local planning
document.

Current capacity of local government in integratoignate change into long-term
development planning is still limited. This canu@erstood as climate change is a
complex issue. Strong scientific works on climakange scenarios and climate
change impacts in Bandar Lampung City will be reegiito assist local government
in developing horizon plan of adaptatioio climate change. Technical assistance
and capacity building program for local governmefficers is required to enable
them in developing horizon plan of adaptation.

There are a number of good conditions that posjtican contribute the process of
developing resilience city to climate change. Ha existing laws and policies, it is
clearly mentioned that the planning document shaddsider disaster mitigation
and adaptation and climate-change issue. Bandapuag City Government will
also formulate a new medium term development pkmesulted from the direct
election which will be taken in June 2010. Thistigood opportunity to integrate the
climate change aspect into the document, so thatntbe legally-binding. It needs
political commitment and comprehensive understapdimom the City Team to
introduce the issues

ADAPTATION ACTION PLANNING

To have resilience city to climate change, it ipartantto understandhow people,
community, and sectorgsponse to current climate risk and how the ctigapacity
should be developed to strengthen the capacity amaging future climate risk.
Particular pilot projects may also be needed to lgeson learnt how we can
effectively manage climate risk and use the ledsamnnt to improve the climate
change adaptation plan.

Based on study on the Community Based Vulnerabiigsessment (CBA) in

Kelurahan Kankung, Pasir Gintung, Kota Karang; and also amsg findings

from surveys and literatures, we extract a numibéessons that may contribute in

developing adaptation strategies. We learned sointhe common qualities that

seem to be present in the adaptation strategmasanunity levels:

¢ Quite simply ‘they work’this is a very practical sense of adaptations liaze
real bearing and effect on their everyday lives.

¢ They are inexpensive and work with what materiaésavailable:for the urban
poor, resources are scarce. They, for exampleeagad housing materials from
a nearby scrap heap, or even community savingspgrdbat collect very
minimal amounts. These are what people can affoddtlaat make sense to them.

¢ Accessible in times of neebh order to raise capital to recover from a flood a
family may sell their television, motorbike or otHangible assets, rather than go
through a bureaucratic process of applications tméght imply lengthy

® Horizon plan of adaptation relates to the lifetiafieglecision-making associated with a particular
activity — how far into the future is it planne@hus it is the period of time over which a partaul
adaptation program is planned to be implementeae@et al., 2004).
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paperwork. Generally in the city people want actesgesources quickly and this
is a very important characteristic of adaptatiorategies that work, they are
easily managed and accessed.

¢ They don't rely upon big government projects oenventions: Peopléhave
developed reliance upon community organization amtlatives that better
respond to their needs within their own means. @hdvernment intervention is
appreciated and instrumental local self-reliancarseto be a key characteristic
of adaptation strategies.

¢ Adaptation to severe climate events must work kagetith other adaptation
strategies:Those most affected people by climate change makmaw or care
to plan for it if it doesn’t benefit other aspectstheir lives. Safety for its own
sake is not a motivating factor, but when otherebigs can be derived then the
solution becomes workable.

¢ The whole is greater than the sum of the pavtany of the adaptation strategies
are successful because they harness the colledfos and strengths of people.
People are concerned about each other and whencéhisern translates in
collective action the results can be significant.

¢ Leveraging government support leads to better tesMVhen communities are
able to work together with local and city governing@md vice versa) adaptation
strategies seem to have been successful.

¢ More access to information can lead to better outcom&sban poor
communities are usually isolated and so successfaptation strategies seem to
increase access to information.

From the lesson learnt, we can summarize that safideadaptation at community
level depends of several factors namely: (i) abdity of funding, (i) capacity
levels, (iii) access to information, (iv) collabtom and engagement of local
government, (v) migration and growth rates, (viplw service delivery, and (vii)
mobility. Bandar Lampung City is in a good poditim move into resilience city as
there are already (i) existing cases that exist aodkable, (ii) possible social
networks of people in similar situations with knolow, (iii) local level
neighbourhood government, (iv) city and nationalvegoment programse(g.
PNPM), (v) materials and know-how from industriggl &conomic activities, (vi)
local leadership, (vii) community cohesion, and ii\vilocal civil society
organizations, (ix) utilising existing resourcesuds as subsidies, sharing
community narratives and networks, low cost finagcof incremental housing
improvements, Neighbourhood Vulnerability Index,tailled maps for local
neighbourhood government use, alternative socifdtysanets, and broad based
coalition to deal with climate change issues).

Pilot projects are necessary to help local goveninte better understand how
climate change will impact communities and sectbosy current capacity has to be
strengthened and spatial plan to be improved tm fdimate change-resilience city
and how to use the good lesson learnt from pitotdeisigning long term policies and
strategies to address climate change. The CitynTleas facilitated a number of
stakeholders to develop a number of pilot project¥he objectives of pilot

implementation are (i) to prepare for climate clamgpact at the city level, (ii) to

engage city level stakeholders (city governmentQsGuniversities, CBOs, private
sectors, community groups), (iii) to implement thp#lot projects that test climate
change resilience strategy, and (iv) to test theptide capacity of the community.
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For these pilot projects, the subject is vulnergi@eple who affected by climate
change impact. The beneficiaries are women, amldelderly and men, both in
terms of increased awareness, increase local ¢gpadiuence local policy etc.

The activities of pilot project are also designedmeet the following criteria: (i)
replicability, (ii) addressing current and futursks, (iii) benefit to local community,
(iv) innovation, (v) collaboration, (vi) scalabifit and (vii) sustainability strategy.
There are some additional criteria that should d@edacted by the implementer of
pilot project: (i) implementation of pilot projedtas to be related to the local
problems at local administrative or cross bordemiadstrative communities on
issues of environment, health, education, soc@nemy in which related to the
impact of climate change, and (ii) implementatioih paot project directed for
adaptation and response effort activities to thpaich of climate change, such as:
erosion, flooding, drought, landslide etc.

There are two selected pilot projects of Asian &SitiClimate Change Program
(ACCCRN) as contributing of development goals andrassing climate change
impacts in Bandar Lampung:

(a) Participatory Design of Adaptation of Community Reace in Kangkung and
Kota Karang Sub-district, Bandar Lampung City tcn@te Change by Lampung
Ikhlas — Local NGO.The objective of the project is “to increase untserding,
awareness, and participatory involvement of the rnamty in order to build
adaptive capacity to the climate change impactsitther, the targets of the
project are (i) to build understanding and impletnprogram activities for
society in Kangkung and Kota Karang Sub-districtthe impacts of climate
change (within social, economy, and sustainabladisectors); (ii) to increase
community capacity to adapt with climate change), o increase awareness of
community in Kangkung and Kota Karang Sub-distttclimate change and
(iv) to help to increase community living standamdshealth sector, household
economic resilience, environment management, anapbtation to climate
change.

(b) Capacity Building of Panjang Selatan Sub-Distrioti8ty to Cope with Climate
Change by Mitra Bentala — Local NGOrhe objective of the project is “as an
effort to strengthen the capacity of communities an effort to increase
community resilience of Panjang Selatan sub-distt@ climate change”.
Further, the short term targets of the projects(@rto increase the capacity of
the community through active involvement and imjmgwnowledge of climate
change adaptation efforts; (ii) to build public aam@ess in understanding and
solving problems related to climate change impaast (iii) to adapt to climate
change through waste management, provision of ihgnkvater refill, and
rehabilitation. The long-term target is to (i) émcourage the formation of
community groups in the adaptation to climate clearand (ii) to encourage the
creation of collective support for the implemerdatiof adaptation to climate
change in Panjang Selatan Sub-district; and bullthtation capacity to climate
change.
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PREFACE

Indonesia has more than 17,000 islands, a coastlimere than 80,000 km, and the
majority of population living in coastal zones wéenost of the country’s economic
activity takes place. Indonesia is a country prameatural disasters such as floods,
droughts, storms, landslides, volcanic eruptioms] avild fires. In the future, a
changing climate brought about by global warmingeigected to create new
patterns of risk, and higher risks generally. d@anLampung is one of the coastal
cities that are exposed to such hazards.

At present, some dfelurahars in Bandar Lampung City are already affected by
climate related disasters, such as flood and dtoagt also robs. In the future,
these extreme events may occur more frequent wgheh intensity. Most of
impactedKelurahars of Bandar lampung are occupied by households ieith
income and live in poverty. They are highly vukigle to the effects of
environmental problems. City Government must tdke into account seriously in
developing its city development plan, while takimgmediate actions response to
immediate needs of the people in addressing thairent problem. Therefore,
Vulnerability and Adaptation Assessment to Climate Change in Bandar
Lampung City was implemented and results of this assessmemresented in this
report.

This report describe in detail: (i) characteristafscurrent and future climate of
Bandar Lampung, (ii) Impact of climate hazards sabherability of community to
extreme climate events, and existing adaptive aagsc(iii) Maps of current and
future vulnerabilities and capacity as well as elienrisk atkKelurahanLevel, (iv)
Governance and institutional issues that may affiset effectiveness of the
implementation of climate change programs, (v) idhitrecommendations for
increasing resilience of the City to current andufe climate risk, and (vi)
Recommendation on types of pilot projects for iasieg communities’ resilience to
the impact of climate change.

The study was supported by many institutions. ituist for Social and

Environmental Transition (ISET) is managing the aksiCities Climate Change
Resilience Network (ACCRN) as part of the overalcRefeller Foundation Climate
Change Initiative. MercyCorp assists ISET in iepénting the ACCRN program
in Bandar Lampung in collaboration with Local Gawaent (City Team), Urban
and Regional Development Institute (URDI), Centmr fClimate Risk and

Opportunity Management in South East Asia and Ra@@CROM SEAP) Bogor

Agriculture University, local institutions, locabmmunities, and local NGOs. Their
supports during the implementation of the study @eramount and highly
appreciated.

We hope Bandar Lampung City Government would usmesmf the results
presented in this report in addressing currentlprob, in its city development plan,
and in implementation of climate change programs.
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Chapter1 INTRODUCTION

1.1 Background

In the future, a changing climate brought aboutglnpbal warming is estimated to
create new patterns of risk, and higher risks galyerSea level rise due to melting
glaciers and polar ice and thermal expansion wititdbute to the increase of coastal
flooding. Increasing intensity of tropical cyclongsserved in recent decades may be
tied to increasing sea surface temperatures. Byadtmg the hydrologic cycle,
global warming is expected to alter climatic rangasft regional climatic averages,
resulting in shifting of climate zones, and leadatbigher frequency and amplitude
of weather events. Climate variability and changeuoring against a backdrop of
increasing global population and globalization afomomic processes may be
expected to lead to increased competition overurees and new vulnerabilities.
With the increase of climate risk, many countrigarticularly least developed and
developing countries may have difficulties to agki¢he Millennium Development
Goals related to poverty, hunger and human health.

Indonesia is a country already prone to naturahgdess such as floods, droughts,
storms, landslides, volcanic eruptions, and wildléires. Indonesia has experienced
more frequent and severe climate-related hazardse¢ent years. Floods and
windstorms accounted for 70% of total disasters thedremaining 30% of the total

disasters are accounted for by droughts, landslidesst fires, heat waves, storm,
robs (flood due to high tides) and others. Within tlegipd of 2003-2005 alone, there
were about 1,429 disaster incidences in Indonédiaut 53.3 percent were hydro-

meteorological disasters (Bappenas and Bakornag (s,

Rising sea levels pose a further risk. Approxima4 small islands in Indonesian
are already submerged (Ministry of Marine AffairsdaFisheries, 2007). This vast
archipelago is extremely vulnerable to sea levet nvith over 17,000 islands, a
coastline of more than 80,000 km, and the populatiajority living in coastal zones
where most of the country’s economic activity takdsce. Currently, around 42
million people in Indonesia live in areas less th@hmeters above the average sea
level (Government of Indonesia, 2007). Most of$eholds living in the coastal area
has an income of between the US$2 and US$1-a-dagriyolines (Indonesia
Poverty Analysis Program, 2006), far too many Irefans live in poverty and
remain highly vulnerable to the effects of climatieange. The high population
densities of Indonesia will further increase itasgvity to climate hazards.

Bandar Lampung is coastal city which will be imgatseriously by climate change
and sea level rise. At present, some of coastalsast Bandar Lampung are already
inundated due to the increase of sea level rideods and drought also occur quite
often. Government of Bandar Lampung City has irmgeted various program and
also developed medium and long-term strategies @amage hazards. Plan for
improving infrastructure for climate hazard contsach as drainage system and dike
has been prepared (Bappeda, 2003). However, widerging climate with the
increasing frequency and intensity of extreme deravents the current design may



not be very effective for managing future climatezérds. Therefore it is also very
important to consider climate change in designimgate hazard control system.

1.2 Objectives

This study was aimed

To asses current and future climate variabilitBandar Lampung city

To assess vulnerability and adaptive capacity ab as current and future
climate risk aKelurahan(villages) Level

To identify direct and indirect impact of climatazards now and in the future at
Kelurahanlevel.

To identify the most vulnerable areas and socialugs, and dimensions of
vulnerability, including adaptive capacity of commity to climate change
impact

To identify institutional and governance issued timay affect the resilience of
the city to current and future climate risk.

To develop initial recommendations for Bandar LangCity for increasing
resilience of the city to current and future climask

1.3 Outputs

The final outputs of this work will be a report dabing

Characteristics of current and future climate oh@s Lampung City

Impact of climate hazards and vulnerability of conmity to extreme climate
events, and existing adaptive capacities

Maps of current and future vulnerabilities and @ityaas well as climate risk at
KelurahanLevel

Governance and institutional issues that may afthet effectiveness of the
implementation of climate change programs

Initial recommendations for increasing resilient¢he City to current and future
climate risk.

Recommendation on types of pilot projects for iasieg communities’
resilience to the impact of climate change



Chapter 2 BRIEF DESCRIPTION OF BANDAR
LAMPUNG CITY PROFILE AND
CONDITION OF RESPONDENCE

2.1 Geographical Location and Context

City of Bandar Lampung is the capital of Lampungvince and is geographically
located at 5 0 20 - 5 o 30' latitude and 105 d-285 o 37' longitude. The city is
located at Lampung Bay and at the southern tipuofi&ra Island and has an area of
19,722 hectares (Figure 2.1). The city is bordénedl). Sub-districtkecamatai of
Natar of South Lampung Regency to the north, 2p-@astricts of Padang Cermin
and Ketibung and Lampung Bay to the south, 3). @atrictTanjung Bintang of
South Lampung Regency to the east and 4). Subetlisof Gedung Tataan and
Padang Cermin of Pesawaran Regency to the west.

SouthChinaSeal]

Sumber: Google Earth, 2009 dan Citra Landsat ETA00,1
Figure 2.1: The position of Bandar Lampung to Surding areas.

2.2 Municipal Administration

Administratively, Bandar Lampung City consists 8fsub-districtsKkecamatapand
98 villages Kelurahan) (Table 2.1, Figure 2.2). In term of its area,-sligirict
Kemiling is the largest and Tanjung Karang Pus#iessmallest.



Table 2.1: Name of sub-districts (kecamatan), area and nurobgillages
(kelurahan) in Bandar Lampung City

_— , Number of Sub
NO Districts Area (ha) Capital Districts/ Kelurahan
1 [Tanjungkarang Pusat 6.58 Palapa 11
2 [Tanjungkarang Bar 15.1¢ |Gedong Ai 6
3 |Tanjungkarang Timur 21.11 Kota Baru 11
4 [Teluk Betung Utar 10.3¢ Kupang Koti 1C
5 |Teluk Betung Barat 20.99 Bakung 8
6 |Teluk Betung Selatan 10.07 Sukaraja 11
7 |Panjan 21.1¢ Panjang Selata 7
8 |Kemiling 27.65 Sumberejo 7
9 |Kedator 10.8¢ Kampung Bar 8
10 [Rajabasa 13.02 Rajabasa 4
11 |Tanjung Seneng 11.63 Tanjung Seneng 4
12 |Sukaram 16.87 [Sukaram 5
13 |Sukabumi 10.64 Sukabumi 6
Jumlal 197.2: 98
Lampung
Selatan

7 a—

Bandar

Pesawaran - ;
Teluk Lampung

1

! L1

2

Figure 2.2:Map of Bandar Lampung Administration
(Source: http://www.bandarlampungkota.go.id)

(http://www.bandarlampungkota.go.id)

2.3 Resource Base
2.3.1 Water resources
Bandar Lampung is traversed by two great riversetgiay Kuala and Kuripan,

and 23 small rivers (Bandar lampung Regional Dgwalent Planning Agency,
2008). All of these rivers form a watershed locatethe area of Bandar Lampung



and most of it lead up to Lampung Bay. Severaficidl drainage networks connect
river system in this region. The function of thisidage network is to reduce surface
runoff as a result of excessive rainwater. Drainagivork systems that have been
installed in Bandar Lampung include Teluk Betungnjling Karang, Panjang and
Kandis.

Citizens of Bandar Lampung fulfill their needs ofter through regional water
company (PDAM) and by retrieving shallow/deep gmbuvater from dug wells. At
present PDAM is able to meet only 27% of the teoitizens of Bandar Lampung,
while the remaining 73% still have to use watenfrdug wells. The depth of dug
wells is approximately 30 to 50 meters from thé soiface.

2.3.2 Coastal areas

Bandar Lampung is an important port city for Sumatgion. Port city of Bandar
Lampung is located in a bay-shaped beach so higlesveaused by strong winds
will not directly hit the beach area. However, on®e coastal areas, there has been
abrasion caused by waves.

In some locations, coastal areas are densely pepusea. To meet the demand for
housing, citizens build homes in the reclamatiogaathus causing accretion. This
situation can become an obstacle in the zoninghefdoastal areas. Under such
conditions, the realization of the Bandar lampuray&@nment's plan to createater
front city region should also take into account the costsveycome the problem of
settlements in coastal areas, although many odetiters do not have legal evidence
of land ownership.

Center of economic activities in the Coastal anddBeareas in Bandar Lampung is
focused on the Harbor Area.

2.3.3 Land use

In 1992, settlement was concentrated in the midtlRandar Lampung, but 14 years
later it grew to the east (Sub-district Tanjung &) and to the northeast (Sub-
district Sukarame). The development of residergiabs has led to the shrinking of
dry land agriculture. Pattern of in land use changes for 14 years (199BRis
presented in Figure 2.3.



200¢

@ HAHPUNG BN G

S WMEUNG L GENC)
A

A
=
o]
0

[ Bush

B Flantation

] Settlement

B Mining

B2 Ory Land Agricuture

[ Mixed Dry Land Agriculture

B8 Faddy Field
[ Bare Land

Figure 2.3:Distribution of changes in land use/coweBandar Lampung in 1992
and 2006

Land function in Bandar Lampung has changed rapidiyi992 there were 4 types

of land use/cover, but in 2006 it grew to 9 types1992, the highest percentage of
land use was dry land agriculture (60%) but in 2086 number shrank to only

13.4% (Table 2.2).

Table 2.2: Land use/cover classification for 1992 and 2006.

1992 2006
Land use/ cover| Area 1992 — 2006 area changgd
type (ha) % Area (ha) % (ha)
Bush 416.2 2.1 81.8 0.4 -325.9
Plantation 3943.8 20.0 20.4 0.1 -3823.5
Settlement 2674.3 13.6 6899.8| 35.0 4118.0
Bare land 0.0 0.0 610.3 3.1 594.8
Grassland 0.0 0.0 175.1 0.9 170.6
Dry land
agriculture 11873.7 60.2 2641.7| 134 -8996.9
Mixed dry land
agriculture 0.0 0.0 8196.8 41.6 7988.1
Paddy field 0.C 0.C 250.¢ 1.3 244.F
Mining 0.0 0.0 31.1 0.2 30.3
No data 814.( 4.1 814.( 4.1 0.C
19722 100 19722| 100

A more detail land use/cover changes in Bandar Bag ity is given Table 2.3.
The table shows, for example, that over 14 yearsadrd agriculture has changed
into 8 different types of land uses.



Table 2.3: Major Land Use/Cover Conversions from 1992 to 2006

No From Clas To Clas: 1992-2006 Area (he
Bush Settlement 394
Mixed dry land agricultui 366.2
Dry land agriculture Bush 79.7
Plantation 7.7
Settlement 4290.8
Bare land 594.8
Grass land 170.6
Mixed dry land agriculture 3789.7
Paddy field 153.6
Mining 9.5
Plantation Settlement 35.7
Dry land agriculture 99.5
Mixed dry land agriculture 3605.0
Paddy field 90.9
Settlement Mixed dry land agriculture 227.2
Mining 20.8

In overall condition, land use in Bandar Lampunglessified into built (utilized)
areas and open space. Utilized areas consist of fan yards, offices, trades,
services, and industries. Open space areas carfsi#lds, gardens, forests and
others. The utilized areas occupied more than 30®andar Lampung City area,
and primarily in the form of settlement. The higtitement area is to meet the high
rate of population growth and urbanization (Baridanpung Regional Development
Planning Agency, 2008).

2.4 Pattern of regional development and function of theCity

Bandar Lampung as the capital city of Lampung Rwowiand the center of
government, with its high population growth andidagevelopment, has a very
significant effect to the utilization of space aatdo to the surrounding regions.
Zoning of area in Bandar Lampung is therefore bexanstrategic issue in the City
Spatial Planning (RTRW). The current RTRW is RTR@Y 2005-2015 (Bandar
Lampung Regulation No. 4 /2004). This RTRW provides

- Guidelines on management of protected andzadlareas

- Guidelines on management of city area

- Guidelines on development of production anitesgial areas
- Guidelines on facilities and infrastructures

- Guidelines on development of priority areas

2.4.1 City Are Sections (BWK)

Bandar Lampung is divided into 8 (eight) City Aractions (BWK) in which each
section has main and supporting functions. Theoreaor the division are:

* Functions and dominance of activities in differesgions of the city;
e The similarity of land use;

» The similarity of population density and buildingrsity;

» Geometric sizelarea;



« Existing physical and administrative boundaries;
« Limitation in service coverage capacity;
e Space structure.

Table 2.4: Functions of City Area Section (BWK) in Bandar Lamgp

Domain Main Functions Supporting Funcions
BWK A (Gedung Higher Education, Termini | Cultural Center, Hous
Meneng) Area Regional and Rent / Kost, Center for

Settlement Development Local and Agricultural
Services for Small scale

BWK B (Sukarame Large scale residential ai | Small Industries Cente
City-scale trade Forest City Development,
City Development Reservs
and Service Center

U

BWK C (Panjanc Ocean HarboCenter, Trade [ Small Industries cente
Terminal Products and Conservation Area and
Manufacturing Industry Forest Protection

BWK D (Sukabumi/ | Trade / Services and Small Industrial Housing

Tanjung Karang Industrial regions and

Timur) Heritage

BWK E General Trade and Public | Trade Support Facility /

(Tanjungkarang/ Services Function Parking / Park,

Pusat Kota Double Housing and

Cultural Center

BWK F Trade / Services and RegionHousing

(Tanjungkarang Barat) Conservation

BWK G Horticulture Developmen Big Kavling Housing witk

(Langkapura/Kemiling)] Conservation Area, Tourism} Small KDB, Small
/ Ecotourism and Settlement Industry and the State

Development (Kasiba / Police School
Lasiba)

BWK H (Telukbetung | Government Cente General Services, Housir
Wholesale Trade and coastaSmall Industry and
tourism Conservation

Source: Bandar Lampung RTRW, 2005-2015

In addition to the City Area Section (BWK) estahbsl, there are some special
management areas in the zoning of Bandar Lampamgely)

2.4.2 Water Absorption Area

Water absorption management plan for Bandar Lamjmidgided into 6 (six) zone
areas:

a. Zone Area 1 (Recharged Area)

Zone Area 1 provides a fairly high contributionflbdeep ground water reserves. In
this zone area, strict area controls need to bdwazad. Areas included in this zone
are Kemiling and West Teluk Betung Sub-districts.



b. Zone Area 2 (Buffer Area)

In this zone there is a plan to build small and imedscale water enclaves (rain
water reservoirs) and to apply the rules of opehuitding area ratio of 70%:30%.
These zones are scattered in Sub-distict of Takpnagg Barat, Tanjungkarang
Timur, Panjang, Tanjungkarang Tengah, Telukbeturtgrd) and Telukbetung
Selatan.

c. Zona Area 3 (Low Absorption Area)

In this area, water conservation is implementedyylying absorption wells in each
building and/or by constructing man-made reservofrsmall and medium scales.
Areas included in this zone are Sub-districts KedaSukarame and Tanjungkarang
Barat.

d. Zona Area 4 (Medium Absorption Area)

In this area, building density level is significlhrhigh and has reached the saturation
point for residential area. Water is conserved ppplyng absorption wells to
accommodate water from the built area. Areas of thone are Sub-districts
Tanjungkarang Tengah, Sukabumi and TanjungkaramgTi

e. Zona Area 5 (High Absorption Area)

This zone is dominated by dense residential areas€rvation pattern should apply
absorption wells in every house with volume thatcmemodates all rain water from
roofs and yards. Areas included in this zone arb-@stricts Sukabumi and

Tanjungkarang Timur.

f. Zona Area 6 (Sea Water Affected Area)

This zone is located along Lampung Bay Beach inotudSub-districts South
Telukbetung Selatan and Panjang. The main funcifotinis area is as a buffer or
ground water absorption area from the threat ovager intrusions.

2.4.3 Coastal Areas

Bandar Lampung coastal area extends for + 27 knichwis located in BWK H
(Telukbetung) and BWK C (Panjang). Administrativetite coastal area includes
West Telukbetung Sub-district (Keteguhan, Kota KgraPerwata and Sukamaju
Villages), Telukbetung Selatan Sub-district (Waynilky Garuntang, Ketapang,
Pesawahan, Telukbetung, Kangkung, Sukaraja, Burasveand Pecoh Raya
Villages) and Panjang Sub-district (Panjang SelaRanjang Utara, Pidada, and
Srengsem Villages). Coastal area zoning is addptedgh the concept of Integrated
Coastal Area Management, which is the concept oingpand revitalization of
community-based coastal areas and divides thealaastas into zones according to
existing potential, condition and area structure.

The concept of beach reclamation is one of therralteres of strategic area
development as the center of economic growth arfthtalle slums areas along the
Bay of Lampung on the condition of strict implemegidn, including technical,
socio-economic and cultural aspects that are amjush the concept of Bandar
Lampung Ecocity.



In order to further arrange the coastal areas, &hdmpung Fisheries and Marine
Agency has conducted Advanced Studies of Bandampuag Coastal Area Zoning.
The study has produced zoning composition plarbédidings and non buildings on
the coastal areas of Bandar Lampung that is basedane A Revitalization Area;
Zone B Ports, Warehouses and Integrated Indusew;AZone C Integrated Business
Area and Zone D Integrated Tourism Area. Thus tirecept ofWater Front Cityin
Bandar Lampung has been made and continues toddeséd.

In the planning of Bandar Lampung Coastal Areaa,tegnsportation system is also
one of the major components. Port area locatedhé douthern tip of Bandar
Lampung has contributed to the dynamics of shippiaffic in this area. This port is
the onlyPort for Export Activities owned by Bandar Lampung. Increase in export
goods through this port definitely could increase port levy from the harbor. This
facility is one of the supporting factors of tradeBandar Lampung.

The port of Panjang is a natural port relativelptpcted from the sea waves, and
according to its hierarchy it is an InternationattRas it is open for foreign trade.

2.4.4 Protected Areas
Management of protected areas in Bandar Lampurdivided into 5 (five) zone
areas, namely:

a. Water Absorption Zone

This area is an area that provides protectionéatieas underneath it. This zone area
covers the hills/mountains in West Tanjungkaranandkapura, West Telukbetung
and buffer areas (Bandar Lampung 17 & 19 Register).

b. Local Protected Zone

This zone is divided into 3 (three) zone areas, edar(i) coastal border, (ii) river

border, and (iii) Heritage & Sciences Reserve PArkas included in the zone are
areas along the Bay of Lampung, all rivers in Baridampung, Ancient Sites in the
areas of Kedamaian, Negeri Olok Gading & other ggdacecommended by the
Government of Bandar Lampung.

c. Disaster Prone Area

Included in this area is landslide-prone hills dlodd-threatened rivers/valleys and
areas along the Teluk Lampung Beach.

d. Catchment Area

This area is a catchment area for the Way RilauidRe) Water Company that

covers Register 17 area (Gunung Betung).

e. Flood Buffer Area

The flood buffer area covers Register 19 area.

2.4.5 Utilization of Area

Utilization of area in Bandar Lampung is develojredccordance with the potential
for settlement, service/trade, industrial, andigrrareas, as follows:
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a. Housing

Large, medium, and small housing development spiie@dighout the city and has
residential land suitability outside protected areAs for the improvement of

housing quality, it includes slum areas, riverbankdroad sides, and fishing areas.
Those areas are distributed in Tanjungkarang TenBahjang and Telukbetung
Selatan Sub-districts.

b. Service/Trade

Trade area development is divided into 5 tradeiipasons, namely:
* Regional trade including South Telukbetung area.

» City scale trade including areas along city maiadoin South Telukbetung
and Central Tanjungkarang Districts.

* BWK scale trade including areas in each BWK center.
* Environmental scale trade including areas in easldential area.

» Street vendors aglomerating with city trade agésgiand BWK trade

c. Industry

Industrial zone covers Lampung Industrial Zone (KAlIndustrial zone is in BWK
C (Panjang) aglomerating with warehouse and pditiies. Small industry Center
is in BWK of Panjang, Sukarame, Gedong Meneng, aadgkapura. These
unpolluted Home Industry are integrated with resti activities.

d. Government

The center government of the City is in BWK H (Tiddetung) while the center
government in every sub-district/village levelnsavery sub-district/village.

e. Tourism

Beach tourism is in area of Lampung Bay, while ¢gyrism is in city center, city
and environmental parks, urban forests, city opeey area (RTH) and man-made
lakes.

f. Education

Higher education is in BWK A (Gedung Meneng). Hethools are in every BWK

center, Junior high schools and elementary scha@sin the center of residential
areas.

g. Social Facility

Facilities of health, religion, sports, and reci@atare located in accordance with
service hierarchy. Islamic Center is in BWK A @bekarno — Hatta)

h. Open Green Area

Open Green Area for Urban Forest Park is in BWKSBKarame) and in hilly areas
that has a function as open green area. Urbant$ospsead in city center such as in
Way Halim, environmental parks are in environmestiter area. Cemeteries are in
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Telukbetung Barat, Tanjungkarang Barat , SukardPagjang and Kemiling Sub-
districts.

2.5 Current Demographic

2.5.1 Population Density

Based on Statistic Center Agency data, the numbBaondar Lampung residents in
2007 was 812,133 and in 2008 was 822,880 (Tablg Bh52008 the population

consisted of 414,938 males (50.36%) and 407,94 2l&31(49.63%). The annual rate
of population growth rate in Bandar Lampung wa2%2 The highest population

growth occurred in 2008 (up 1.30 percent).

Population density in 2008 was at an average opd@le/ha. According to the
criteria of population density, Bandar Lampung halsw population density. Sub-
districts that have highest population density Baajung Karang Tengah and Teluk
Betung Selatan (Bandar Lampung RTRW 2005-2015).

Table 2.5: Structure of Bandar Lampung Citizens (Bandar Langp8tatistic Center
Agency, 2009)

Year Gende Total Population Area (Ha)| Density
Male Femalt

2005 | 397.863 395.883 793.746 19.722 40,25

2006 | 405.208 398.714 803.922 19.722 40,76

2007 | 409.43: 402.70( 812.13: 19.72: 41,1¢

200¢ | 414.93( 402.94. 822.88( 19.72: 41,7

Source: http://Lampung.BPS.go.id

2.5.2 Population Structure
By age

The description of population structure by age wflbw the number of productive
population and the number of unproductive poputatio Bandar Lampung. Those
who belong to productive population are classifiesl available labor and are
important for determining disaster mitigation pwglic

Based on age group, the largest proportion of thaulation of Bandar Lampung
belongs to age group of 20-24 (95,597 people)pwd by age group of 15-19
(95,537 people). The number of productive age @5ygars old) in Bandar
Lampung was 546,920 people or 64.75% of the tapufation.

By Religion

Religion plays an important role in creating harmadn society. According to

number of the followers, Islam is the most pradticeligion (755,851 followers or
89.50% of the total population), followed by Chiasi’/Protestant (31,695 followers),
and Catholic (23,891 followers). The other religigoracticed in Bandar Lampung
are Hinduism and Buddhism.
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2.6 Core-Periphery Relationships

As the Capital City of Lampung Province, Bandar lpaamg becomes the centers of
government, social, political, educational and unalt activities, and also the center
of economic activity in Lampung Province. Bandammipmng is strategic as it is
located in a transit area of economic activitiesvMeen Sumatera and Java Islands.
This condition is profitable for the growth and de®pment of Bandar Lampung to
be the center of trade, service and industry. Babhdmpung has experienced a rapid
development, marked by increased number of budasrand emergence of new
growth center zones (Bandar Lampung Regional Dewvedémt Planning Agency,
2003).

2.7 Economy and Livelihood

Livelihoods are closely related to level of inconwveelfare and management of
surrounding natural resources. Information on eoon and livelihoods can

illustrate the level of public welfare, and is omiethe important factors that could
support community resilience in facing disastetateel to extreme climate events
and climate change. Population with high dependemcyagriculture and fisheries
are more vulnerable to climate related disasters.

Workforce is population whose age is 15 years ald aver who work or seek
employment. There numbers of workforces in Bandampung were increasing
from 364,337 people in 2005 to 414,827 people 820

There were 342,334 15-year-old residents who woikeghain industry sectors in
2007, with details as follows: 1). In agricultuferestry, and fisheries, 9,217 people.
2) In processing industry, 31,277 people. 3). Irolekale, retail, restaurants and
hotels, 127,814 people. 4). In social services28® people, and 5) others (mining,
electricity, gas, clean water, construction, tramsygion, warehouse,
communications, finance, leasing business, land lumsiness services), 84,797
people fttp://lampung.bps.go.id/tabel/tk11.pdiThus trade and services are the
residents’ primary livelihoods.

Most of Bandar Lampung’s Gross Regional DomestmdBct (GRDP, Table 2.6)
comes from transportation and communications (13.§¥@cessing industry (17,6
%), services (16,9%), trade, hotels, and restasiréil,6%), and agriculture (5%)
Distribution of economic activities in Bandar Lanmgucan be seen in Figure 2.5.
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Table 2.6: Gross Regional Domestic Product (GRDP) of Bandampang Base

on Field of Industry and Mrket Price in 2004-2007

No Economic Activities 2004 2005 200¢ 2007
1| Agriculture 317.382| 336.894| 459.996| 622.174
2 | Mining 89.091| 91.919| 94.069 95.057
3 gP;c;cessmg industry without the oil a 940 423 1.015.3’12 1.457.(;: 1.835.621
4 | Electricity, and Wate 98.126| 127.955| 153.563] 162.058
5 | Building 394.064| 453.175| 602.517| 690.780
6 | Trade, Hotel, Restaural 1'152'335 1'163'251 1'462'74' 1.740.263

1
7 | Travel and Communicati 947.407 1'187'274 1'500'98‘ 2.049.305
(
8 | Monetary, Rental, and Servit 913.755 1'113'274 1'252'% 1.491.115
9 | Other services 1'235'708 1'306'646 1'394'57‘ 1.764.359
Gross Regional Domestic Prod 6.088.3’28 6.795.673 8.378.213. 10.450.23

(Source: Bandar Lampung in Figur2008)
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2.8 Respondent Profile:

More detail descriptions of socioeconomic condgiam Bandar Lampung are ma
by using survey data in 6 villages, which are gemiinto nor-coastal and coast
areas. The noneastal villages are: 1). Batu Putu, 2) Pasir Gigiudan 3)
Sukabumi IndahWhile the coastal villages are: 4). Kangkung, 5t&KKarang, 6)
Panjang Selatan. The survey involved 256 peoplesisting of 62.28% male at
36.72% female. Besides from survey, the informat®ralso sharpened throu
focus group discussioffrGD) in four locations in Villages of Panjang Selatan, K
Karang, Batu Putu, and Pasir Gintt



2.8.1 Social Context
A. Education Level

Level of education of a society is an indicatoagsessing the ability of the society to
accept new knowledge, and to absorb the skills &otinology introduced. In
general, the higher the educational level of aetgcithe more aware the society to
respond to disaster adaptations. Therefore, thed tE#veducation of a society can be
used as a benchmark in assessing the communitgradditity towards disasters.

Accoding to survey data (Table 2.7), majority otisties in the observed villages
have finished elementary school. Sukabumi Indahlay@s has the highest
educational level.

Table 2.7: Educational Level Distribution in Observed Subqiiss in Bandar

Lampung, 2009 (%)

Education Leve Panjanc | Pasir Kota Batu | Sukabum' | Kangkung
Selatan | Gintung | Karang | Putu | Indah

Unschooled 12,5 6 9 20 - 7,7

SD Kelas 1-3 17,5 4 17,9 175 6,4 B,2

SD Kelas -6 5 10 7,1 15 - 10,c

SD Tamat 32,5 40 41 25 16,2 35,9

SMP Tame 30 20 10,7 10 [3,2 5,1

SLTA Tamat 2,5 18 12,5 12,5 54,8 12,8

Sarjana Muda/ D3| - - 1,8 - 3,2 -

Sarjani - 2 - 16,2 -

Notes: SD (Elementary School), SMP (Junior High Savl), SMA (Senior High School),
Sarjana (graduate degree)

Table 2.8 describes the distribution of educatiodl &pe of livelihood in each
village. Based on the table, majority (47.5%) dpendents in Batu Putu works as
home gardener-farmers; and most of them have Itevet- education (did not
complete elementary school, completed elementdmyaiy

Types of works for People in Pasir Gintung areradé (20%), service (10%), non-
agricultural labours (20%) and other (48%) sectbfast of the residents who work
as traders and non-agricultural labours are lowed midle-educated (junior and
senior high school). The phenomenon of residenth l@wer-educational level is
also observed in service sector. Although PasituBmn is nearer to the city, where
on farm activities do not exist, the compositionjolbs are dominated by lower-
educated workers.

Almost all residents in Sukabumi Indah Village woak non-agricutural labors,
service labors, or government employees (PNS/ABBRURI). Most of workers in
this village have midle- and higher-education levdror example, government
employees are diploma and university graduate. Sdme goes for residents who
work in service sector. Out of 12.9% of the restdesho work in that sector, 9.68%
of them have higher education.
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Table 2.8:Educational Leval Distribution Based on LivelihoodsObserved Sub-

Districts in Bandar Lampung, 2009 (%)

Notes: SD (Elementary

School)SMP (Junior High School)S
School),Sarjana Mud&3 (Diploma),S1/Sarjanggraduated degree)

MA (Senior High

16

Type of | Un SD SD Gradu | Gradu | Gradu D3 S1 Total
8-, livelihoods schooled| Grades| Grade | ated ated ated
< 1-3 s46 | SD SMP | SMA
S Non Coastal
Farmer, food crop| 2,50 - - 5,00 2,50 - - - 10,00
Farmer, home 5,00 7,50 12,50 15,00 2,50 5,00 - - 47,50
garden
Trader - - - 2,50 - - - - 2,50
Service 2,50 - - - - 2,50 - - 5,00
Carpenter - - - - 2,50 - - - 2,50
_ Agricultural labor 5,00 5,00 2,50 2,50 - 2,50 - - 7,80
5 Non-agricultural | 2,50 - - - - - - - 2,50
o labor
% others 2,50 500 | - - 250 | 250] - - 125
m Total 20,00 17,50 15,00 25,00 10,0 12,50 - - 1M0|,0
Trader 4,00 - - 8,00 4,00 4,00 - - 20,0(
Public  servanty - - - - - - - 2,00 2,00
(PNS/ABRI/POL
c RI1)
2 Service - - - 400 | 200 | 400 - - 10,04
6 Non-agricultural - 2,00 4,00 12,00 2,00 - - - 20,00
- labor
'g others 2,00 2,00 6,00 16,00 12,00 10,00 - - 48,00
o Total 6,00 4,00 10,00 40,00 20,00 18,00 - 2,00 ama,
Fishermen - - 3,23 - - - - - 3,23
Trader - 3,23 - - - - - 3,23 6,45
Public  servanty - - - - - 9,68 - 12,90 22,58
3 (PNS/ABRI/POL
£ |R)
IS Service - - 3,23 - 3,23 6,45 - - 12,90
5 Non-agricultural - - 6,45 - - 3,23 3,23 - 12,90
% labor
% others - 3,23 3,23 - - 35,48 - - 41,94
N Total - 6,45 16,13 - 3,23 54,84 3,23 16,13 10000
Coastal
Fishery - 7,69 - - 2,56 - - - 10,26
Trader 5,13 513 513 2,56 - 7,69 - - 25,64
craftsman 2,56 - - - - - - - 2,56
Service - 2,56 - 2,56 - 2,56 - - 7,69
o Carpenter - - - 2,56 - - - - 2,56
S Non-agricultural | - 7,69 5,13 2,56 - - - - 15,38
5 labor
% Others - 5,13 - 25,64 2,56 2,56 - - 33,38
N Total 7,69 28,21 10,26 35,90 5,13 12,8p - - 100{00
Fishermen 3,57 3,57 1,79 10,71 1,79 - - - 21,43
= Trader - 1,79 - 3,57 3,57 3,57 - - 12,5
< Service 1,79 - 1,79 3,57 1,79 5,36 - - 14,29
IS Non-agricultural - - - 16,07 1,79 1,79 - - 19,64
X labor
% others 3,57 12,50 3,567 7,14 1,79 1,79 1,79 - 32,14
I~ Total 8,93 17,86 7,14 41,07 10,71 12,50 1,79 - ama,
1 Fishermen 7,50 2,50 - 5,00 5,00 - - - 20,00
S [Trader - - - 500 | - - - - 5,00
n Service - 5,00 - 2,50 - - - - 7,50
g‘ Non-agricultural 2,50 10,00 2,50 15,00 10,00 2,50 - - 42,50
@ labor
'g others 2,50 - 2,50 5,00 1500 - - - 25,00
o Total 12,50 17,50 5,00 32,50 30,0( 2,50 - 100{00



Almost similar pattern is observed in coastal ardasKangkung Village, for
example, most of the residents work as traders;agpicultural labors and fishpond
farmers. Most of residents who work on these sedbave lower-education levels
(maximum completed elementary school).

Based on the above illustration, majority of jobhscbastal and non-coastal villages
are dominated by lower educated workers (Figure).26nly in public
servants/goverment officials and and some trad#rs, workers are university
graduates.

Pendidikan Rendah
(Maksimal Tamat SD) Pendidikan Menengah
(SMP + SMA) Pendidikan Tinggi
(Diploma +Sarjana)

Figure 2.5:Distribution of Educational Level Based Its Classification in Observed
Sub-Districts in Bandar Lampung, 2009

B. Family decision making

Family member who is dominant in family decisionkimg is the husband with a
percentage of 55.98% (Table 2.9). However, thezepapples that stated that family
decision-making cannot be done by husbands onhe husbands who involve their
wives in family decision-making are quite large .(3%6). If this number is
juxtaposed with the percentage of breadwinnersumilfes, which are husbands and
wives, it can be seen that women’s consistencyamilfy decision-making is also
affected by their involvement in helping their hastds in obtaining family income.
From the data, the number of wives’ involvementi@tision making in non-coastal
areas is higher than in coastal areas. For examipl&stu Putu and Sukabumi Indah
Villages, the percentage of husbands and wivesasidn makers are 58.82% and
58.33%, respectively.

At village level, participation of family member pecially women in decision
making can be seen from the number of women invitemttend meetings or village
council. The results of FGD show that generallyyamien are invited. Women will
be invited if in the respected families there ame men who can represent the
families. The reasons for not inviting women in theeting are because the meeting
is discussing issues related to men, for exampglgdture issues, although based on
the illustration of family role in obtaining livéloods it can be seen that women have
a quite significant role in fulfilling family’s lielihood including being workers in
agricultural sectors. This means that actuallycadftiral issue is also women'’s issue.
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In a more strategic meeting like in discussing ag# development plan
(Musrembang), women are also less involved. Thidus to men’s mind set who
thinks that women'’s role in a household is to taee of children and not to go to
meetings. However when husbands cannot attend mysetivives will be asked to
come as husband’s representative. From this pdréped can be seen that in a
smaller scale, such as family’s interest, womerehzargaining position that is equal
to men’s. But in a larger scale, such as societyterest, men’s role is more
dominant; men thought that their presence can septewomen’s interest. This
shows how weak the women'’s bargaining point inetg(s life is.

In relation to disasters, often an early warningtesn or information related to
disasters is given and discussed only with mendmef In such cases, however,
there is no guarantee that all of the informatielated to disasters can be conveyed
well to women/wives at home. Inaccuracy of inforimatis one of the factors that
cause women to be more vulnerable when disastées.sthe same situation applies
to disaster programs. Because women are not ingdlveneetings or council, the
needs and interests of women are not heard. Fon@gain a case when a disaster

strikes in an area, the local government providgsip bathroom facilities with the
walls are only half-covered that causes women & fencomfortable in doing
bathroom activities. This condition reflects ingéwmgy towards women’s needs.

Table 2.9:Distribution of Family Member Involved in Family €sion-Making in

Observed Sub-districts in Bandar Lampung, 2009 (%)

Family member who make decision

Sub WS HS Grand

Districts | (N) | H HW | W all HS| S D WD | D HW S | Total
0,C

Batu Putu| 107 41,18 58,82 0,00 0,00 0,00 0,00 | 0,00 0,00 0,00 100,

Pasir 4,0

Gintung 34 | 67,35 20,41 0,00 4,088 0,00 204 | 0,00 2,04 0,00 100,(

Sukabumi 0,0

Indah 49 | 41,67| 58,33 0,00 0,0p0 0,00 | 0,00 | 0,00 0,00 0,00 100,(

Kangkun 0,0

g 24 | 55,26| 26,32 7,89 5,260 2,63| 0,00 | 2,63 0,00 0,00 100,(

Kota 0,C

Karang 127 51,93 38,46 3,85 1,920 1,92| 0,00 | 0,00 0,00 1,92 100,(

Panjanc 54

Selatan 38| 70,27 16,22 541 2,701 0,00| 0,00 | 0,00 0,00 0,00 100,(

Non 1,8

Coastal 52 | 53,24 41,12 0,00 1,877 0,00 0,93 | 0,00 0,93 0,00 100,(
15

Coastal 37| 58,27 28,3 551 3,157 1,57| 0,00 | 0,79 0,00 0,79 100,(

Grand 1,7

Total 234| 55,98 34,19 299 2561 085| 043 | 043 0,43 043 100,(

Notes: H (Husband), W (Wife), S (Son), D (Daughter)

C. Family participation in joining trainings

In general, community involvement in training aittes on capacity development
(e.g. improving skill and capacity for doing otfeonomic activities) was relatively
low. Table 2.11 shows that community involvementha training was only 14.84
percent. Communities in coastal areas are moreeaictiparticipating in the training
than communities in non-coastal areas, particuleolyymunities in Panjang Selatan
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village. Within a household, member of the familiio normally participate in the
training is husband (head of the family), excepbukabumi Indah.

Table 2.10: Distribution of Family Member Participation in Jairg Trainings in
Observed Villages in Bandar Lampung, 2009 (%)

Total | Res Involvemer.1t'of Househo!d Members |n
V’Ai\lzgg/e Res |Answe (HOIA)N) Trammg (from nin %)Daughte Total
(N) r (n) Husbandi Wife Son )
Non Pesisir
(non-coastal)
Batu Putu 40 3| 75 66,7 33,3 - - 100
Pasir Gintung 5( 3| 6,0 100,0 0,0 - - 100
Sukabumi
Indah 31 5| 16,1 40,0 60,0 - - 100
Sub Total 121 11| 9,1 63,6 36,4 - - 100
Pesisir
(coastal)
Kangkung 39 2| 51 100,0 0,0 - - 100
Kota Karang 56 71 12,5 42,8 28,6 14,3 14,3 100
Panjang
Selatan 40 18| 45,0 44.4 38,9 11,1 5,6 100
Sub Totz 13t 27 | 20,C 48,1 33, 11,1 7,4 10C
Grand Total 256 38| 14,8 52,6 34,2 7,9 5,3 100

Low level of participation of community in such ittang may limit their capacity to
survive in difficult situation. If a family werexposed to a condition where they may
not be able to depend on its main job both in shod long term, the family will face
serious problem. They will not be capable of dotiger alternative/additional work
due to their limited skills. It is quite importafar the family to take part in training
activities to increase their opportunity to do othrd additional jobs.

In the context of urban communities with low levefseconomic strata, the increase
in skills should not always be obtained by wayafal training, but can also be an
informal way. From FGD, it was revealed that thenownity are seldom followed
the formal training. Some communities are even ksare that their livelihood
activities essentially require a particular skiil. fact some of the work performed,
such as construction workers requires specialsskifid the skills they acquire was
through autodidact. Communities in Sand Gintutigge stated that there has never
been a good training aid program of formal or infal, aimed at improving the skills
of citizens of both local government and local NGOs

D. Family participation in joining community organizations

In general, residents’ participation in communitgamnizations is still relatively low.
Table 2.11 shows that residents’ participation riganizations is 42.97%, therefore
as many as 57.03% of the residents do not parteipaorganizations. Although
relatively small, residents’ participation in cagstreas in organizations is relatively
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higher than residents’ in non-coastal areas. Retsd@ South Panjang sub-district
are more active in organizations than residentsther sub-districts. 70% of the
residents in South Panjang are actively involvedrganizations.

Based on the data of residents who are active gamzations, it can be seen that
husbands are more active in organization activifes wives. The same goes for
sons who are more active in organizations than ldeugy This condition applies to

other areas. Organization is a place for residenexpress their creativity and ideas
including efforts to make prosperous the local dests. Though the number of
participation is quite low which is 42.97%, it isfcient for an organization to act in

the improvement of residents’ life quality. Its cection to disaster is the more
residents are involved in organizations, the bigier residents’ access to obtain
information and disaster relief

Table 2.11:Distribution of Family Member Participan in Community
Organizations in Observed Sub-Districts in Badanipaing, 2009

Total | Res Family Member Participation in
_— n/N Community Organizations ( nin %
Sub Districts | Respd | Answe o Dauah Jumlah
(N) r (n) (%) _ aughte
Husband| Wife | Son|r
Non Coaste
Batu Puti 40 16 40,0( 56,2¢ 43,7¢ | 0,0C | 0,0C 100,0(
Pasir Gintun 50 9 18,0( 66,67 33,3 | 0,0C | 0,0C 100,0(
Sukabumi Inda | 31 21 67,7¢ 57,14 42,8¢ | 0,0C | 0,0C 100,0(
Sub Tota 121 46 38,02 58,7( 41,3C | 0,0C | 0,0C 100,0(
Coaste
Kangkung 39 15 38,4¢ 46,67 33,3 | 6,67 | 13,3¢ 100,0(
Kota Karani 56 21 37,5( 57,1¢ 28,51 | 14,2¢ | 0,0C 100,0(
Panjang Selat: | 40 28 70,0( 53,51 32,1¢ | 10,71 | 3,57 100,0(
Sub Tota 13E 64 47,41 53,1% 31,2% | 10,94 | 4,6€ 100,0(
Grand Tote 25€ 11C 42,97 55,4¢ 35,48 | 6,3€ | 2,7% 100,0(

FGD results revealed various forms of organizatiand organizational activities in
the observed sub-districts. According to Mr. Mudhere is a community
organization in South Panjang sub-district, whistBahari Mandiri fishing group.
Lately this group has not done many activitieshalgh it used to be active in
savings and loan where each member was obligedayotipe minimum of IDR

1,500/month for savings. But because many residewtsnot pay their debt, the
savings and loan activity was hindered and curyeistlinactive. Though there are
fishing groups in South Panjang, there are no c@tpes for fishermen that can
support fishermen’s operations.

In Batu Putu sub-district there are agricultural &orestry groups. There are 10 joint
agricultural groups here. They hold meetings omeds to discuss issues, but group
activity to improve farmers’ economy, for instargavings and loan activity, has not
been done. According to Mr. Jumaidi, a communitgder in Batu Putuk Sub-
district,

"...perceived benefit of joining agricultural group tie get information on disease
prevention. But there is no support to improve farsheconomy. There is also no
fertilizer help. There was rice seed support faidents in 2008
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Besides agricultural groups, residents also forfoeelstry groups in order that the

residents can obtain permits for plating in forestds. Besides groups for males,
there are also groups for females with the nam®KiK 8, because there are 8
members. One of the activities of this group iswolag other people garden together.
The profit is not directly divided among membergt imost of it is used to purchase
equipment for party such as plates, glasses, jpbeirs, and some are put into
group’s savings. The benefit of becoming a menéra member wants to borrow

equipment for party, he does not have to pay fethang, but a non member does.
Some of the money obtained from lending equipmenibih members will be used to

purchase other equipment, and put into group’sxg@viAnother benefit of becoming

a member is that they can borrow money from grospiangs. The loan is interest
free as long as it is a short term loan. Buti$ id long term loan there will be interest
although small. The idea for the activity came fraomen.

It is heard that in Pasir Gintung sub-district,réhare many unions that are related to
the residents’ livelihoods. For example, there argons for meatball sellers,
vegetable sellers, security guards etc. Besidesetbnoions, there are also community
organizations such as Petir and Paku Banten. Tetegtibm of Pasir Gintung sub-
district that is near to main market causes sorsig@ats to work not only as traders
but also as thugs. Thus, some residents call teatas Bronx region. This condition
triggers the emergence of community organizatidees Petir and Paku Banten. The
organizations’ activities among others are orgagizparking lots and securing
neighborhoods. Residents think those unions andmaority organizations bring
positive impacts, such as increase of welfare ambegresidents and decrease of
crime and delinquency in Pasir Gintung sub-district

E. Residents Participation in Institutions

One of the community strengths in facing disasterthe high level of social
cohesiveness of the residents, the more coheséveetidents in doing community
activities, the stronger their social cohesiven&bss social cohesiveness gives birth
to cooperation when disaster strikes. The levesaxfial cohesiveness can be seen
from the various types of residents’ social adgtat Some social activities related to
disaster are mutual cooperation, 3M activities, egphiring village infrastructures
like village roads, sewers, garbage disposals,atiners. Based on data, out of 135
coastal residents (78.5%) rarely conducted mutaaperation activities. This was
done only once a year. Table 2.7 shows that thahiison of coastal residents who
conduct mutual cooperation activities. From thesiltation, it can be seen that
48.11% are in Kota Karang, 24.53% are in Kangkuag] 27.36% are in South
Panjang.

From the FGD results, it is known that mutual caagien activities in Kota Karang
sub-districts have not been well implemented, esfigcin the matter of
togetherness. Actually there is a rule that everygdy there will be mutual
cooperation activity to clean the neighborhood. Heer, in the implementation, the
cleaning activity in Kota Karang is more individuadone individually by the
residents. The same happens when there is a ddrhagse. Usually the repair is
done by the house owner without any help from rgagé. This individual activity is
caused by changes in the residents’ livelihoodekBhen in the 70s, most of the
residents of Kota Karang were fishermen. But dught low income nowadays,
many residents became plantation workers, entrepreemployees, or labors. The
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variation in livelihoods causes dissimilarity in work rhythm #ois hard to dc
activities at the same time. However, the residemés still helpful towards eac
other.

In contrast to Kota Karang'’s residents, tesidents of South Panjang adm that
mutual coopmtion in that area still runs well. The activity done routinely ever
month or after tides. The activity is not only tean the neighborhood but also
help the residents who are going to throw a pdikg, wedding party or to help tt
residents wh are in plight

Figure 2.6: Distribution of Costal Residents Conducting MutGaloperation
Activities Minimum Once A Year

In noncoastal areas, the frequency of mutual cooperatated: once a nnth,
twice a month, twice a year, or even once a yeigu(e 2.8). Out of 121 coastal al
residents, 66.66% of residents participate in mutoaperation activities. Most «
the residents in nooeastal areas conduct mutual cooperation activ@isinmes a
year or every week (57.78%), and once a year (32)2Zhe more often th
residents conduct mutual cooperation activities,digger is the impa.

1 kali 4 kali 6 kali 12 kali 24 kali 36 kali
dalam dalam LEIE, dalam dalam dalam
setahun setahun setahun setahun setahun setahun

mm Sukabumi indah  16,67% 22% ,22% 1,11% ‘ 2,22%

._Pdsir Gintung
== Batu Putu

|>«Grand Total

Figure 2.7.Distribution of Nor-Coastal Residents’dpticipation Level in Mutua
Cooperation Based on Implementation Frequency,

Figure 2.8shows that road repair activities have the mostleess’ participatior
(45.70%) compared to other activities. This condithappens in all s-districts in
bothareas, coastal or n-coastal areas. Mutual cooperation activity with lieest



number of residents’ participation is garden imgment. Comparing the 2 are
(coastal and noneastal), residents in n-coastal areas give more participation t
residens in coastal areas except in garbage disposal rapdiroad repair activities

The highest residents’ participation in mutual camepion activity to improv:
gardens (10%) is in Pasir Gintung -district and the lowest participation (I
residents’ pdicipation) is in Kangkung st-district. Subdistrict with the highes
residents’ participation in mutual cooperation &pair garbage disposal is K
Karang (26.76%). There is no resident in Kangkum-district participating in th
activity of garbagealisposal repair. Residents in Sukabumi Indah gitieshighes
participation in sewer repair (54,84) and residémtBatu Putu sL-district gives the
lowest participation compared to other -districts.

Repair in worship facilities get the highest rents’ paricipation in Sukabumi Inda
(3548%) and get the lowest residents’ participatiorBouth Panjang s-districts.
Kota Karang and South Panjang -districts have the highest and the low
residents’ participation in road rep.

High resident’sparticipation in mutual cooperation in both aressadmitted by
community leader who is the resource person in FGEmmunity leaders in Sou
Panjang, Batu putu and Pasir Gintung stated tHatiomship among residents
cooperation, mutual coopeton or gathering activities have been petty w
although in Pasir Gintung those activities arewell scheduled and organiz

= Om =
= —| [—] [—|
— o Pembuangan Salura [Ty n= ary
Sampai (3] Fembuangan {7} : *
L Grand Total 3,52 14,84 26,17 28,52 45,70
& Panjang Selatan 2,50 15,00 25.00 15,00 25,00
4 Kota Karang 1,79 26,79 39,29 30,36 60,71
 Kangkung 0,00 0,00 7.69 30,77 48,72
M Pesisir 1,48 15,56 25,93 25,93 449,63
 Sukabumilndah 3,23 22,58 54,84 35,48 38,71
B Pasir Gintung 10,00 18,00 24,00 28,00 38,00
& Batu Putu 2,50 2,50 7.50 32,50 47,50

M Non Pesisir 5,79 14,05 26,45 21,40 41,32

Figure 2.8:Distribution of Residents’ Participation in Muial cooperation Activitie:
in Observed St-Districts in Bandar Lampung, 2009

Community participation insocial activitiesparticularly on religious discussit
(pengajiar) is very high both i non-coastal (74.22%) and coastaéa (67.77%).
Other social activitieshat get relatively high participation afemale tontine
(46.09%) and 3K (menguras, menutup dan meng, Figure 2.9).

* Three M means Menguras (cleaning cannal-drainage system), menutup (closing public
water tap), mengubur (burying human corpse).



Figure 2.9:Distribution of Residents’ Participatioin Several SociActivities in
Observed St-Districts in Bandar Lampung, 2009

F. Access to Service

Facilities and infrastructures are factors that psup the success of disas
adaptation effort. With these facilities and infrastures various types of resider
life sectors can be develop further and improved. Faeditand infrastructure
existing in areas of observed villages that are@ro disaster are education, hee
banking, insurance, clean water and electr

The majority of the residents in ©bserved villages said that education facilit
such as school buildings for elementary and juhigh school, are sufficient. Heal
facilities in this area are PUSKESMAS (communityaltle center) or POSYANDI
(integrated service center). These heaacilities are affordable and can help
residents to treat simple ailments such as coldanugjh. However, if the patie
worsens, he will be referred to a hospital. In ¢haseas there is community he¢
insurance. However it is not automatically ed, the residents must apply foi
first. Residents who do not own community healtburance may use local hei
insurance facility. The process to apply for lodaalth insurance is qui
complicated and must go through a long bureauc

In general Bnking facilities are good, with the exception iat8 Putu Villag. Batt
Putu is located up in a mountain and far from titye eenter. Although other villag
residents say that banking facilities in their asea quite good, however there
only few residents who benefit from those banking servicescofding to FGC
results, the majority of the residents say thair tineome is relatively small so the
have no money to be saved in banks. The same goemdurance. Not mar
residents know about thesurance facilities in their area. This is also sutgd by
the fact that they have not got the needs for adutcalife or health insurance
Although the residents of Sukabumi Indah Villageeyally have better econorr
and educational levels, they w the same tendency with the residents from ¢
less prosperous villages
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& Batu Putuk 87.50% 90% 12.50% 2.50% 42.50% 82.50%

Figure 2.10:The Availability of Facilities on Observed $-Districts in Bandat
Lampung, 2009

Electricity andclean water facilities are available the observed villag. The
electricity issupplied by State Electricower Company (PLN), while clean water
obtained fromocal water companyPDAM) or mobile water vendors.

Based on information otined from FGD, in coastal areas Ranjan Selatan and
Kota Karang Villageshere is a clean water short. The following is an illustratiol
of the needs of clean water in a household in Karang VillagesA mother with
six children who live in Kota KaranVillage claims thashe usually buys gallone
“Grand” drinkingwater at IDR 3,000.0- IDR 3,500.00 per gallon. One gall of
water lasts for 4 days, so in a month she usuabds -8 gallons. Br cooking she
buys water at price dDR 2,000,00 per 3 jerry ca (2 liter capacitythat would las
for 3 days;so in a month she needs 30 jerry cancooking waterTherefore, in ¢
month she mustpends IDR 31,000,-IDR 48,000,000 for wateiFor washing an
bathing she uses water from drilled w. Water from driled wells is free but th
quality is low(unclean) and tastes |.

Situation in Batu Putu Village is completely diféet. Batu PutuVillage which is
located in mountainothilly area has abundant water sourceBatu Putu there € 3
drinking water compaies namely Tri Panca, Grade, dan Graridowever, the
residents think that thexistences owater companies in their areeduce the wate
flow

2.8.2 Economic and Livelihoods

Information on residents’ economic conditions cawegan idea of the level «
community welfare, and it is one of the importaactbrs that could suppc
community resilience in facing climate change @adters. The residents’ econol
condition can be seen from their livelihoods, inegrexpenses and ownership
land and assetsThe following is a general illustration of econic and livelihood:s
in the 6 observed villag.



A. Livelihoods

The livelihoods of the residents in the six obsdrvédlages are presented in Table
2.13. Panjang Selatan, Kota Karang and Kangkuniagék are located in coastal
areas, where fishery is one of the dominant liedifs. Around 20% of the residents
of Panjang Selatan, 21.5% of the residents of K¢daang and 10.3% of the
residents of Kangkung admit that they work as fisten or fishing labors. The
survey also shows that 42.5% of the residents ofjaRg Selatan work as non-
agricultural labors, while in  Kota Karang and ig&ang as many as 32.1% and
33.3% have livelihoods classified as ‘others’. Eishen are a livelihood that is
influenced by climate condition and weather, so ist uncertain. When

climate/weather conditions are good, their inconay rbe plentiful, but in adverse
conditions such as during high tides and strongdsiirtheir income may drop
drastically. Therefore may fishermen have side jeloeh as becoming non-
agricultural labors, pedicab drivers or construttimrkers.

Batu Putu Village is located in the highlands whidse condition of land in this area
is suitable for plantation crops such as cocoafeepfdurian,melinjo and vanilla.
Many residents in Batu Putu work as plantation faman(47.5%) and agricultural
labors (17.5%). The land owned by the residentgaiged, but normally they own
land less than 1 hectare. Usually in one land, tediperately plant several types of
crops. Some residents also utilise land owned kgsfoy service. Land lease is IDR
20,000/hectare/year. Small percentages (2.5%) ofi Paitu resident are traders,
construction workers and non-agricultural laborem8 people from Batu Butu
works as labors and security guards in the 3 watBmpanies.

The location of Pasir Gintung Village is very ségit, which is near main market,
bus stations and the largest government generglithbsn Lampung Province, so

many of the residents work in services sector. Aiggest percentages of livelihoods
belong to livelihoods classified as others (48%g}hsas technicians, drivers, and
village government officer. The majority of the icemts in Pasir Gintung Village

(20%) are traders and non-agricultural labours.

In Sukabumi Indah Village, almost all of the resittein the area work outside

agricultural sector as non-agricultural labors, vieer labors and government
employees (PNS/ABRI/POLRI).
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Table 2.12:. Residents’ Livelihoods in Observed-Biglricts in Bandar Lampung,

2009 (%)
Type of Levelihood Panjan Pasir Kota | Bat | Sukabum| Kangkun
g Gintun | Karan | u i Indah g
Selatan| g g Put
u
Farmer, food crop - - 10 - -
Farmer, home garden - - - 4755 - -
Fishermen 20 - 21,5 - 3,2 10,3
Trade 5 20 12,5 2,5 6,5 25,€
Craftsman - - - - - 2,6
Public servantg - 2 - 22,6 -
(PNS/ABRI/POLRI)
Service 7,5 10 14,3 5 12,9 7,7
Carpenter - - - 2,5 - 2,6
Agricultural Labo - - - 17,5 | - -
Non AgriculturalLabor 42,5 20 19,€ 25 |12,¢ 15,4
Others 25 48 32,1 12,% 41,9 33,33

According to the dominant types of livelihoods tlaa¢ highly affected by climatic
conditions; the residents of Panjang Selatan, Kati@ng, Kangkung and Batu Putu
Villages may be more prone to climate related désas As state previously,
however residents in these villages do not depemdowe sector only. Their
alternative jobs would increase their resilienceairdy adverse climate/weather
conditions.

B. Family member Participation In Looking For Family | ncome

In general, head of the family is obliged to fimtame for his family. In order to
improve family welfare, however, each family memat try to look for additional
income. There are 13 models to describe persohfé) dontribute to generating
income (Table 2.13); these are: 1). husbands al@pehusbands and wives; 3).
husbands and sons; 4). husbands, sons, and desjght husbands, wives, and
sons; 6). husbands, wives, sons, and daughtergjv@s alone; 8). wives and sons;
9). sons alone; 10). husbands and daughters; Ibahds, wives, and daughters;
12). sons and daughters; and 13). daughters alone.

The family that rely on husbands as sole breadwiiseonly about 46.56%. There
are 31.58% of the residents’ families where thebbnds and wives work together to
support their families. In a situation when hustsandn no longer work, the family
would rely on wives’ support. There are 2.02%h#f tesidents’ families that rely on
wives income. The largest percentage of familigsrrg@ on wives’ income is in Kota
Karang Village. The data also shows that thereres@lents’ families whose family
members contribute income to support their famity.this group, adult family
members, husbands, wives, sons, and daughtehg\aljobs and all of their income
is for supporting their family. Therefore, in geakerthe role of wives (women) in
supporting their family life is relatively high. €hrole of women in family economy
is also shown in FGD activities in observed villegResidents admit that the role of
wives in helping their husbands has existed siong time ago.
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In many cases of working women, the wives’ jobelated to the husbands’ job. For
example in Panjang Selatan and Kota Karang Villaghsre most of the male

residents work in fisheries; many of the workingmem in these two villages work

as fish sellers, either in markets or from doodtwr. Usually the wives sell their

husband’s catch, but if the catch is low they #@&dir neighbours’ catch or they buy
fish in markets. Besides having permanent jobs, @&oralso have seasonal jobs.
According to Mr. Aan, the head of RT 14 Kota Karafitlages,

“...usually women are needed during fish harvessegson. At that time there will
be many fish with various kinds and sizes. Befloeefish is sold to fish auction or
market, the fish must be sorted. Usually the wivilshelp the husbands sort the
fish”.

The activity involves not only the wives but alsther family members. Similar

condition happens to the residents whose maingat agriculture, where the wives’

job is related to the husbands’, for example, wigdselping husbands in plantations
or fields.

Table 2.13:Distribution of Working Family Member @bserved Sub-Districts in
Bandar Lampung, 2009 (%)

Wage earner in the Family

SubDistricts H H HW Grand
(N) H HW | HS | SD | WS | all W WS | S HD | D SD | D Total
Non
Pesisir
44,7 | 39,4 52 | 2,€ 0,C 100,C
Batu Putu| 115 4 7 2,63 | 0,00/ 6 3 2,63| 0,000 0,00 2,63 0,000 0,000
Pasir 59,1 | 24,4 0, | O,C 2,.C 100,C
Gintung 38 | 8 9 2,04 | 4,08/ 0 0 0,00| 2,04 4,08 0,00 2,044 0,000
Sukabum 35,7 | 60,7 0,0 | 0,0 0,0 100,0
i Indah 49 |1 1 0,00| 3,57| 0 0 0,00| 0,00/ 0,00 0,00 0,000 0,000
48,7 | 38,2 1,7 0,8 0,8 100,0

Sub Total| 55 | O 6 1,74| 261 4 7 0,87| 0,87 1,74 087 0,87 0,000

Pesisi

Kangkur 31 | 28,¢ 7.8 | 26 0, 100,(
g 28 |8 |5 |789| 5269 |3 |263| 526 263 263 00p0 |263]|0
Kota 47 | 21,€ | 10,€ 3,6 | 36 0,C 100,(
Karang | 132[7 |2 |1 545/4 |4 |364| 1,82| 000 1,82 00p0 | 0,000
Panjang 53,8 | 28,2 25 | 25 0,0 100,0
Selatan | 38|5 |1 513| 0006 |6 |256| 256 000 000 2560 |0,00]0
447 | 25,7 45 |30 0,0 100,0
SubTotal| 39|0 |6 |833| 3795 |3 |303| 303 076 152 0760 |0,76]|0
Grand 46,5 | 31F 3,2 | 2. 0,4 100,(
Total 247|6 |8 526| 324/4 |2 |202] 202 121 1,21 0810 |040]|0

Notes: H (Husband), W (Wife), S (Son), D (Daughter)
C. Income

In general, community income is influenced by theielihood. The majority of
households in South Panjang, Pasir Gintung, Koteatga and Batu Putuk have
income that ranges from IDR 500,001,00 up to IDRO®,000,00. While the
majority of households in Kangkung have income thahges from IDR
1,000,001,00 up to IDR 2,000,000,00. While the majo@f households in Sukabumi
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Indah have better income, which is above IDR 2000,00. The quantity of this
revenue is derived from the sum of fixed income additional income.

Table 2.14: Level of Residents’ Household Income in Observdu[8stricts inj
Bandar Lampung, 2009 (%)

Classification Panjai | Pasir | Kota | Batu Sukabun | Kangkur

g Gintun | Karan | Putuk i Indah g
Income(IDR)

Selatan| g g
0-500.00( 37,k 12 32,2 42.F 16,1 23,2
500.00-1.000.00¢ | 37,F 48 42,¢ 45 9,7 25,7
1.000.00- 16,1 10 35,¢ 28,2
2.000.000 58

8,9 38,7 17,9
> 2.000.001 10 12 2,
5

According to level of income, the majority of hohséls in the area of Panjang
Selatan, Pasir Gintung, Kota Karang and Batu Putueaonomically vulnerable.
Figure 2.11 shows that average household incom@ d@bserved villages is IDR
1,213,228.35/month. This income comes from fixednthly income of IDR
705,421.26/month and from additional income of I3R4,781.75/month. The
average household’s income is higher than the Bamailmpung Regional Minimum
Wage in 2008 of IDR 627,500.00. But if comparedh®s number of family members
living in the household, the total income is relaly small and cannot fulfil all the
family’s needs.

According to information from FGD activities, fistmeen are the dominant
livelihoods in Panjang Selatan and Kota Karangagéls. During good climate and
weather conditions, the fishermen income is reddyiMarge. To obtain additional
income during adverse weather conditions, resident8anjang and Kota Karang
Villages sometimes become traders, pedicab drivers,housing construction
builders. In normal condition, income of a fishemranges between IDR 20,000.00-
30,000.00/day. Income from becoming pedicab drivisrsin average of IDR
15,000.00/day. And income from becoming buildedR 30,000.00/day. Although
the income is large, this last type of job is nadikable everyday.

Plantation harvest in Batu Putu Village is alsoagjseaffected by natural conditions.
During favourable times, the average coffee harirest year reaches 500 kilos and
the average chocolate harvest reaches 400 kilowewtr, there are times of bad
season or crop failure. Therefore, in addition f@ntation crops, the residents also
grow shorter cycle horticultural plants such asetafjles and fruits that could
provide additional income.

The average family income of residents in Sukablmdah Villages is larger than
other villages. Thus, it can be said that this fanm this village is relatively more

prosperous. This is supported by information thathis village, the residents have
more household assets than any other villages.
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Figure 2.11:.Distribution of Residents’ Househahldtdme Based on Fixed and
Additional Income in Observed Sib-Districts in Bandampung, 2009

D. Expenditures

Based on a survey in the observed villages, mamyliés have expenditures higher
than their income (Table 2.14 and Table 2.15. Toeee in order to survive, the
residents borrow money to other parties. Generpépple borrow money from
neighbors, agents or high interest creditaentenir). Loans from neighbors are
usually without interest. However, because thedesds’ economic condition is
relatively the same, the number of neighbors whrogige loan is limited.

Table 2.15: Residents’ Expenditure in Observed Sub-DistrictBamdar Lampung,
2009 (%)

Expenditure Panjang | Pasir Kota Batu | Sukabumi | Kangkung
(IDR) Selatan | Gintung | Karang | Putuk | Indah

0-500.000 12,5 8 8,9 15 3,2 51
500.001-1.000.000 45 28 35,7 52,5 12,9 33,3
1.000.001-2.000.000 40 44 39,3 30 45,2 38,5
> 2.000.001 2,5 20 16,1 2,5 38,7 231

Mr. Jumaidi, 48 years old, is a Batu Putu residemiose profession is as a cocoa
farmer, as well as a middleman in his village. Fensmfrom surrounding neighbors
sell their cocoa to him, where then he sells tr@ado a collector in the city. When
residents are in need of money, they usually bofrom Mr. Jumaidi and will later
pay the loan with their cocoa. Mr.Jumaidi does giwe interest. However, when
giving loan, he observes the condition of the bean Usualy, residents who are
given loan are those who have harvested their cbaobat is still not dried, so the
loan will soon be returned as soon as the cocdeed.

Another alternative source of funds is to borroaniragents or shops, as done by
residents in coastal villages who are about toigiurfg. The loan is usually returned
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when the residents have returned from fishing &edcatch has been sold. Besides
that, some residents also often borrow from highrest creditors at an interest of
20%. However, desperate residents still preferdvamg from high interest creditors
rather than from banks because loan procedurelasivedy faster, no collateral
needed, payment can be done through instalmendsthen creditors are actively
come to the residents.

E. Ownership of Property and Assets

Information on residential property and assets slaow the level of the residents’
welfare in an area.

Ownership of Buildings and Land

In general, residents live in houses that they amngh property rights, rented, or

belonging to relatives or parents. The average sizgouse buildings and lands in

non-coastal area is higher than in coastal arebl¢Ta.16). The average size of
buildings/land in non-coastal areas is 69.36/174d®, while in coastal areas is

54.73/68.82 sgm. A house with building and lan@ sig mentioned above is enough
for a family of 4-5. If the house size is considete reflect the general view about

residents’ welfare, non-coastal residents are iregd more prosperous than coastal
residents.

Based on the FGD results and field observatiorsdeats’ housing in the Panjang
Selatan Village appears dense and disorderly @derih certain locations, many
residents build their houses above the sea dugntb limitations. The height of the
foundation is intentionally made more than one metethe water from high tides
will not flow into the house. The same conditiome found in Kota Karang Village;
where in some locations many residents live in Beumiilt above the sea. Based on
the residents’ information, residents in RT 8 - RIrent houses from a landlord in
Kota Karang Village named Haji Karya. The rent BRI 50,000.00 per year. But
sometimes, according to Haji Karya, due to theiaiffy in economy, the residents
cannot afford to pay this cheap rent.

Table 2.16: The Average Size of Buildings and Land Owned byd&@s in
Observed Sub-Districts in Bandar Lampung, 2009

Sub Districts The Average Size of Buildings’\m| The Average Size of Land@n
Non Coastal

Batu Putu 58,33 324,23
Pasir Gintung 60,66 92,02
Sukabumi Inda 97,6: 115,4«
Sub Total Total 69,36 174,78
Coastal

Kangkung 44,65 45,60
Kota Karani 67,12 94,8t
Panjang Selat: 47,2: 55,0:
Sub Total Total 54,73 68,82
Grand Total 61,65 118,91
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Non-coastal residents, who have relatively highfavel than others, are from the
area of Sukabumi Indah. In this village, most restd stay in a housing complex.
And because it is in urban area, land in this iocahas a relatively higher price
compared to land price in other areas.

There is a tendency that prosperous person would Athouse made of bricks. In
this context, family in non-coastal areas havetinadly higher welfare level than the
family in coastal areas as housing in non-coasth are relatively larger (Table
2.16) and mostly made of bricks (Table 2.17).

According to Mr. Zabir, 63 years old, from Kota ldag Village majority of Kota
Karang residents are Bugis ethnics. In the areaymesidents have houses made of
wood in the form of stage houses. Wooden stageeh@usa distinctive feature of
Bugis and Lampung ethnic. Besides being a cultdeatity, stage houses are also
considered the most suitable for the condition ofakKarang Village that is marshy.
Wooden houses used to represent the welfare |dval family, but now it is no
longer that way. The high price of wood makes tbet ¢o build wooden houses
becomes almost the same as the cost of buildinpgent houses made of bricks.
Therefore, now the classification to determine ket family is prosperous or not,
can no longer be based on the materials used I their houses.

Table 2.17. Types of Wall Materials of Residents’ Houses isédbed Sub-Disticts
in Bandar Lampung, 2009 (%)

Sub Districts Brick Wall Wood or Bamboo | Grand Total
Non Coastal

Batu Putu 20,87 13,91 34,78
Pasir Gintung 30,43 7,83 38,26
Sukabumi Indah 26,0¢ 0,87 26,9¢
Sub Total 77,39 22,61 100,00
Coastal

Kangkung 11,81 17,32 29,13
Kota Karang 22,83 19,69 42,52
Panjang Selatan 15,75 12,60 28,35
Sub Total 50,39 49,61 100,00

Asset Ownership

In addition to build a house, each family also @kes their income to purchase
vehicles, electronic equipment and so forth (TaBl&8). Majority of family
appliances owned by the residents are TV, mobilenpk and gas stoves. The
ownership of TV in non-coastal areas are highet thacoastal areas. In coastal
areas, especially in Sukabumi Indah Village, abidents have TVs. In some
households there is more than one TV. ThereforecdiVbe used as effective means
to disseminate information regarding disasterse@afly disaster prevention.
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Table 2.18: Residents’ Asset Ownership Index of Home Appliamtedbserved
Sub-Districts in Lampung Tahun 2009 (%)

Sub Districts Total Household equipment Commun| Vehicles
Res ication
(N) Tool
TV | W |[ref | Gas| A Fan|W | Tel [H Bi | Mo | Ca
ash|rig | Sto | C ate | eph | P |cy [tor |r
ing | era| ve r one cle | cyc
Ma | tor Pu s les
chi mp
ne
Non Coastal
Batu Putu 40 3310 1 21 0 5 0 2 2 3 27 1
Pasir Gintung 50 46 | 1 10| 56 0 23 7 3 44 13 2] d
Sukabumi Indah | 31 4C |12 |23 |34 |6 33 114 |7 71 |17 | 35 |12
Sub Total 121 11 |13 | 34 | 111 6 61 21 12 1333 | 83 13
9 5
Coastal
Kangkung 39 26 | 1 0 41 0 12 5 0 2 8 6 0
Kota Karang 56 52 | 1 8 57 0 32 33 1 36 20 19 jl
Panjang Selatan | 40 33| 0 3 40 0 20 9 1 1 2 2 0
Sub Total 135 11 ]2 11 | 138] O 64 | 471 2 70 48 27 1
1
Grand Total 256 23 115 | 45 | 249]| 6 129 68 14 2081 | 110 14
0 5

Among the means of communication, fix line phonenemhip is much lower than

cellular phone ownership. With the support of isfracture and competition in

cellular telecommunication industry, cellular phenkecome primary means of
communication for residents. In Sukabumi Indahag#, in each household, there
are more than 2 cellular phones. Cellular phone&emsommunication among

residents becomes easier. If a disaster hits a agsidents in other areas will be
easier to obtain information regarding their retedi who might be affected by the
disaster.

Other equipment owned by the residents is gas sWth conversion program from
kerosene to gas, gas stoves become an importaipnegnt to have. In Batu Putu,
family that do not use kerosene or gas, they use/diod.

Type of vehicles that are owned by the residemhastly motorcycle. The use of
motorcycles in non-coastal areas is more than abamkas. This is because
motorcycle is a relatively cheap interregional ngeahtransportation, especially for
regions that do not have public transportation.

F. Access to Financial Institutions

Basically low economic level communities would nesébrt and long term financial
and asset protections against disasters. But, atigetr limited economic capacity,
they have difficulty in gaining access to finangratitutions like banks or insurance.
Residents in coastal villages in Bandar Lampungehbetter access to financial
institutions (Table 2.19).
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Table 2.19:Residents Access to Banks and Insuren€bserved Sub-Districts in

Bandar Lampung, 2009 (%)

Sub Districts Access to Bank Access to Insurance
Non Coastal

Batu Putu 12,50 2,50
Pasir Gintung 60,00 20,00
Sukabumi Indah 48,39 25,81
Coaste

Kangkun 71,7¢ 25,6¢
Kota Karang 51,79 8,93
Panjang Selatan 82,50 32,50
Non Pesisir 41,32 15,70
Pesisir 66,67 20,74
Grand Total 54,69 18,36

There is a positive correlation between accessdmmbis with access to insurance
(Table 2.20). The resident with better access nix®avould have better the access to
insurance. The residents use the mechanism of b@nksy for instalments and
savings. In average, the amount paid for instalmeniDR 353,701.33/month, for
savings is IDR 208,378.38/month and for insurasd®R 173,090.91/month (Table

2.20).

Table 2.20: The Average Expenditure of Households For Instais)eSavings, and
Insurance in Observed Sub-Districts in Bandar Langpt2009 (IDR/ month)

The Average Expenditure of Households For InstatitheSavings, and
Insurance
Total

Installmen
Sub Districts Res (N)| s % N Saving % N Insurance % N
Non Coastal 121 428.128,97 34,71%  250.625[00 13,220217.000,00 4,13%
Batu Putu 40 156.800,00 25,00%  32.666,67 7,50%
Pasir Gintung 50 350.611,11 36,00%  372.750{00 26,00, 200.000,00 2,00%
Sukabumi Indah 31 721.601,19 45,16%  186.000,00 3%6,1 | 221.250,00 12,90%
Coastal 135 287.191,49 34,81% 176.190{48 15,56%6 .506@0 4,44%
Kangkung 39 366.687,50 41,03%  150.000,00 15,38%
Kota Karang 56 263.125,00 42,86%  194.166),67 21,43%245.000,00 3,57%
Panjang Selatan 40 188.000,00 17,50%  156.666,67 0%/,5 | 82.250,00 10,00%
Grand Total 256 353.701,31 34,77%  208.378|38 14,45%6173.090,91 4,30%
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Chapter 3 CLIMATE HISTORY AND FUTURES
IN BANDAR LAMPUNG

3.1 Extreme Climate and Weather Events

3.1.1 The influences of ENSO and 10D on rainfall variabilty over the
Bandar Lampung

Extreme climate events in Indonesia are stronglated to large-scale climate
phenomena such as El Nino-Southern Oscillation (@N&hd Indian Ocean Dipole
(IOD) (e.g. Boer & Fagih 2004; Fagih 2004; Haylo&kMcBride 2001; Hendon
2003; Kirono et al. 1999; Saji et al. 1999). THisdy analyze their impact on rainfall
variability over Bandar Lampung. The relationships both phenomena with
seasonal rainfall over the city are shown in Table It is shown that the correlations
of both ENSO and 10D indices with rainfall are sfgrant during dry seasons (JJA)
and transition period (SON). This suggests somesipitifes of prolonged dry
seasons and delays on monsoon onsets impactingegien during warm ENSO
episodes (El Nino). In addition, the EI Nino impadtl be stronger if accompanied
by positive 10D event.

Table 3.1Correlations between seasonal rainfall over Bandampung with DMI
and Nino3.4 SST anomaly

DJF

MAM

WJJA

SON

DMI

-0.16

0.02

-0.33

-0.58

Nino 3.4

0.09

0.02

-0.27

-0.47

This study suggests that the seasonal rainfalhdudth seasons is more affected by
the variability of IOD than ENSO. These are indethby larger correlation results
between rainfall and DMI. Stronger influence of IQBan ENSO to the rainfall
variability in Bandar Lampung is due to its locatialong in the Sumatera Island.
Several studies have indicated the low influenc&NSO on rainfall over Sumatra.
Of particular reasons of this weak relationshigli® to mountainous landscape on
the west side of Sumatra dominating the local arile, as well as due to the cross-
equatorial flow affecting rainfall variability inhis region that is different from
ENSO connected circulation (Chang et al. 2004).ti@nother hands, other studies
found strong effect of 10D on rainfall variability the western Indonesia including
Sumatra (e.g. Saji et al. 1999).

Although the correlation between rainfall and EN8@ices (Nino 3.4 SSTa) is
lower than 10D, for a certain condition, the impaftENSO could be considerable
on rainfall variability in Lampung. This, for exatepcan be seen in 1996, where the
La Nina event caused significant increase on riafaount over the region. This is
associated to increased probability of floods dherregion. On the other hand, the
El Nino occurrence during 1982-83, 91-92 and 9¢@&ributed to less rainfall over
the region, associated with droughts.
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Figure 3.1:Series of seasonal rainfall over Bandar Lamg.

Extreme weather conditions could cause severe gmublin the affected region. He
we try to identif the extreme weather condition caused by extreine speeds i
Bandar Lampung. A daily record of one weather atain Teluk Betung is used f
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Figure 3.2:.A daily record of one weather station data in TeBgtung



3.2 Trends of Historical Climate in Bandar Lampung

3.2.1 Rainfall

Previous study suggested that the observed raimfiallndonesia experienced
decreasing trends after 1970s globally (IPCC 20Né\ertheless, the trends could
vary locally across different region. Here we irtigete the spatial trends of rainfall
in Bandar Lampung city as respectively shown irurég3.3. In addition, we also use
a longer rainfall data of Climate Research Unit (Rhamely CRU TS2.0 (Mithcell
and Jones 2005). Since the selection of differanges of data will affect the trend
and the result of statistical test, it is cruc@lanalyse the long-term data in order to
confirm the consistency of rainfall trend in theim especially related to climate
change studies. The CRU TS2.0 dataset has 0.5gQrees grid resolution covering
global land area for a period of 1901-2002. In otdeanalysis the rainfall data over
Bandar Lampung, a spatially averaged data withencity (110.25E-110.51E, 7.12S-
6.95S) is extracted from the datasets (Figure 2.2).
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Figure 3.3:.Spatial patterns of seasonal rainfafirids over Bandar Lampung

Trend analysis for Bandar Lampung city is conductsthg short observations,
which is then compared with relatively long CRU Ts&cords. The spatial patterns
of seasonal rainfall trends based on short obsensare performed in Figure 3.3. It
is shown that the city is experiencing downwarddse at all seasons with rapid
decreases occur in MAM and JJA, while slow decream® found during wet
seasons (SON and DJF). This informs that duringate2d" century (after 1970),
there is a significant decrease of rainfall durdrg seasons (MAM and JJA) that
leads to an increase probability of drought digastéthin the city. However, the
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decreasing trend found during this short periaghigkely caused by global warming.
Instead, the trend is more likely due to the oatidhs of low-frequency climate
phenomenon occurred in the Pacific that is assettiatith more frequents El Nino
occurrences. The low-frequency oscillations in seakrainfall data can be seen
from the filtered data using a simple moving averag shown in Figure 3.6. This
low-frequency components is possibly related toldve-frequency of Indo-Pacific
climate drivers such as Interdecadal Pacific Catodh (IPO) (Folland et al. 1999) or
Pacific inter-Decadal Oscillation (PDO) (Mantua &te¢ 2002 ; Mantua et al. 1997).
This study suggest that the trends obtained frargdotime periods of data as shown
in Figure 3.4 is more reliable for describing th&eet of climate change in Bandar
Lampung.

In Figure 3.4, we find a very rapid increase ohfall trend during DJF and a slow
increase of rainfall during MAM. In contrast, thenfall trends during JJA and SON
show slowly decreasing trends durind"2fentury. This suggests that the wet season
rainfall tend to shift into MAM season while theydseason tends to extend into SON
season. However, by referring to Figure 3.5 thatcdbes the trends of wet days
frequency in the city, the slow decreasing trermlsnél during SON season is not
supported by the downward trend of wet days frequemstead, the trend of wet
days frequency during SON is found to be positidgs indicates that increasing wet
days frequency is not followed by increasing rdinfaensity.
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Figure 3.4:.Trends of seasonal rainfall in Bandamhpung city (105.15E-105.34E,
5.51S-5.34S) extracted from CRU TS2.0 dataset
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3.2.2 Temperature

The longterm CRU TS2.0 data extracted for Bandar Lampurmyvshsignifican
upward trends of temperature in each seaFigure 37). The increasing trends ¢
also assaated with the upward trends in daily maximuFigure 38) temperature:
Nevertheless, since the daily minimum temperataresincreasing faster than t
maximum, the trends of their departure stated #dg tamperature range (DTR) a
decreasing (Figure 9).
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3.3 Climate Change Projections

Projection of climate to future was developed usREGional Climate Model
version 3 (RegCM3) model and 14 GCMs. The 14 G@ihide (i) bccr_bcm2_0,
(i) cccma_cgem3_ 1, (i) cnrm_cm3, (iv) gfdl_cm2_@v) gfdl_cm2_1, (vi)
giss_model_e r, (vii) inmecm3_0, (viii) ipsl_cm4,xXi miroc3_2 medres, (X)
miub_echo_g, (xi) mpi_echam5, (xii) mri_cgcm2_3 Rdii) ukmo_hadcm3, and
(xiv) ukmo_hadgeml. These GCM outputs were pralithly NIES (National
Institute for Environmental Studies Japan; Masuto2®09) . The resolution is 1
degree and the climate variables are precipitatimh temperature with 2021 -2030,
2051-2060, and 2081-2085.

The RegCM3 was used to generate high resolutiohistbrical rainfall data from
1958-2001. Since the RegCM3 model output showtesatic error compared to
observations (CRU data), we corrected the histbritzda from RegCMS3 using
rescaling factor. The rescaled RegCM3 for gridyiear-t and month-b
(rRegCM3(i,t,b) is defined as

r RegCM3(,t,b) = RegCM3(,t,b) * R(,t,b)
Where the scaling factor was determined usingdheviing formula

CRU(,t,b)
mRegCM3(i,t,b)

R(,t,b) =

Where O(i,t,b) is observation data of station-imtéa four Grid of RegCM3 at year-t
and month-b, whilemRegCM3(i,t,b)is the mean of rainfall of the four grids of
RegCM3 near the station. The current (baselineateé in grid-i for month-n is

represented (rRegCM3(i,b)) by calculating the mearnhe rRegCM3 from 1958-

2001:
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r RegCM3(i,b) = meafr RegCM3(t i, b)} s,

The future climate under different GCM is predictesing the following formula:

pF(s,m,i,t,b) = RegCM3(i,b) * (1+ Flsmi.tb) - Bls m’i’b)j

B(s,m,i,b)

Where pF(s,m,i,t,b)is the projected rainfall under emission scenarioisdel-m,

grid-i, year-t and month-bF(s,m,i,t,b) is future climate from the GCM under
scenario-s, model-m, grid i, year-t and month-tg &ts, m,i,b)is baseline climate
from GCM under scenario-s, model-m, grid-i, and thdm Since we have 14
GCMs and each GCM has two set of future climateg®@21-2030 and t2=2051-

2060), overall we will have 140 rainfall data facé period of time. Using data we
develop distribution of future climate for the tyweriods.

The emission scenarios selected for this studpRESA2 and SRESB1. These two
scenarios were selected as they reflect curreneérstahding and knowledge about
underlying uncertainties in the emissions. SRESA&cdbes a very heterogeneous
world. The underlying theme is self-reliance anésprvation of local identities.
Fertility patterns across regions converge verwkipowhich results in continuously
increasing global population. Economic developmemprimarily regionally oriented
and per capita economic growth and technologicahgh are more fragmented and
slow. SRESB1 describes a convergent world withsdume global population that
peaks in mid-century and declines thereafter, rapi@nge in economic structures
toward a service and information economy, with cdidun in material intensity, and
the introduction of clean and resource-efficiechteology (IPCC, 2000). With these
characteristics, the SRESA2 will lead to higherufat GHG emissions while
SRESB1 leads to lower future GHG emissions. ThuESHRL was defined as a
policy scenario, while SRESA2 as a reference so@nar

Based on the two scenarios described above, indkiel00 years, concentrations of
CO; in the atmosphere under the reference emissioragoewould be more than
double, while under the policy emission scenaridy oh.5 times the current
condition. Similarly for other gases (¢Bnd NO; Table 3.2). Concentration of $O
which counters the effect of greenhouse gases,dymatl change significantly (Table
3.3).

Under increased GHG conditions, it was estimateat tilobal temperature will
consistently increase by about 0.0Z7per year, while sea level increased by about
0.6 cm per year (Table 3.3). Historical recordsvshioat over the last 100 years the
global sea level has increased between 0.10-0.2%cryear (Warriclet al, 1996).

42



Table 3.2Gas Concentrations (ppmv)

2000 2025 2050 2100
co, 370 440 535 825
| SRESA2:Bestguess |l
wRange | 370 ... 430-450 | S15-555] . 760-890
| SRESBI: Bestguess . 370 4 ........420 | 460 | . 950
Range 370 41C-430 45(-470 51(-590
CH,; 1600 2250 2850 4300
| SRESA2:Bestguess |l
.~Range | 1600 | ... 2200-2300 2700-3000 ____ 3800-4800
| SRESBI1: Bestguess 1600 1 .. 2050 | 2250 | 2200
: Range 1600 2000-2100 2150-2350 2100-2300
NO: 316 344 375 452
| SRESA2:Bestguess | L L
SRESBL: Best gue: 316 340 360 395

Table 3.3Temperature0C) and Sea Level Rise (cm), with reference to 1990

2000 2025 2050 2100
Temperature: 0.2 0.5 1.2 2.9
SRESA2:Bestguess | |l
iRange | 015025 | 0.3-0.7 [ | 0816 2.0-4.1
SRESBL:Bestguess 02 | 0.7 | ... i S 19
Range 0.15-0.25 0.5-0.9 0.7-1.6 1.2-2.7
Sea Leve: 2 10 21 60
SRESA2:Bestguess | ol
+Range | 040 | 4020 | ¢ 9.0-41 | 25-112
SRESBL: Bestguess 2 .10 21 | .48
Range 0-4.0 4.0-22 9.0-42 18-85

In this study we assess the potential risk of taad&r Lampung city to be exposed
to extreme rainfall under current and future climm@the extreme rainfall is defined
as rainfall where its intensity is more than thigéical threshold. It is also compared
by using climate hazards data (flood and droughty. wet season (DJF), if the
intensity is more than critical threshold, Bandamipung city is very likely to be
exposed to flood hazard. While for dry season (J#Ahe intensity is less than the
critical threshold, the city is very likely to bexmosed to drought hazard.
Methodology for defining the critical thresholddescribed in Chapter 6.

Figure 3.10 shows that the probability to have fedirmore than Q3 in wet season
(DJF) in area located in coastal area might inereslightly in the future. While
during the dry season, the probability to have fadliless than Q3 may slightly
decrease in the future in the coastal area, andebease may be more considerable
in the area that is far from the coastal regionttiar analysis using improved
methodology may be required to assess future airrahd in the Bandar Lampung
city. This can be supported by the use of more reclvadownscaling techniques
(statistical or dynamical) with better predictivelisfor the region.
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Figure 3.10:.Probability to have rainfall more th&® in wet season (DJF) and less
than Q3 in dry season (JJA) under two emissionaates




Chapter4 IMPACT OF EXTREME CLIMATE
EVENTS

4.1 Biophysical Impact of Extreme Climate Events

Bandar Lampung has wet tropical climate influendgdmonsoon winds (Asian

Monsoon). The average maximum temperature is 80.5and the minimum

temperature is 25.8@. The average maximum humidity is 89.3% and th&rmim

is 72.3%. The average wind speen is 2.34 km/hatlr average evaporation rate of
3.95 mm/day. Rainfall varies from 67.2 mm in Sediemto 277.8 mm in January
with total rainfall of 2.257 - 2.454 mm/year andiaiarainy days of 76-166 days/year.
High rainfall (>100 mm/month) happens for 7 montftsn November to May and

dry season (CH < 100 mm/month) happens for 5 mofrtra June to October

(Bandar Lampung Regional Development Planning Age?@09).

Climate variations may occur due to the ENSO/EIld{ia Nina phenomenon, which
is categorized as extreme climate events that mappery 3-6 years. Seasonally,
high rainfalls in rainy seasons may cause floodsien, and landslides. Long dry
seasons may cause drought.

In the report "Disaster Mitigation Study of Bandhampung 2008" (Bandar
Lampung Regional Development Planning Agency, 20@aster potential in
Bandar Lampung has been reviewed. Those disastedassified into main groups,
namely: (1) natural disaste(such as floods, earthquakes, volcanic erupticarg] |
movements, tsunamis, hurricanes, and drought) 2nchén-made disasters (such as
technology failures, forest and land fires, epidmmnplagues, and social unrest).

Bandar Lampung as a city located between Lampurfjia@d foot of Mount Betung
is a disaster-prone area in Lampung Province. Tibaster-prone areas in Bandar
Lampung are affected by geological and soil stma&stu geographic locations,
landscape conditions, buildings and settlements silen ethnic diversities,
hydrological conditions, and others (Bandar LampuRggional Development
Planning Agency, 2009). Types of disaster-pronentiled by Bandar Lampung
Regional Development Planning Agency (2009) arediprone, high tide-prone,
tsunami-prone, earthquake-prone and drought-p®ased on the study, there are 42
flood-prone areas in Bandar Lampung. The floodassed by overflowing of river,
tremendous flood, rob, and local flood which isatetl to many aspects namely: low
topography, backflow of tide during high water flomarrowing and shallowing of
drainage, and low capacity of drainage.

From those various disasters, the ones that carategorized as impact of extreme
climate events are floods, droughts, landslidesl harricanes, as well as other
disasters such as abrasion, erosion and sedinmmtdisaster-prone location
tabulation that has been reported in details isveha Table 4.1.
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Table 4.1 Disaster Prone Locations in Kota Bandar Lampung

No |Disaster District Sub District
1 Flood Rajabasa Rajabasa Raya, Rajabasa
Tanjung Senang Labuhan Dalam, Tanjung Senang, Way Ka
Perumnas Way Kandis
Telukbetung Utara Kupang Teba, Kupang Raya, Gunung N\

Gulak Galik, Sumur Putri, Batu Pt
Telukbetung Selatan Bumiwaras, Pesawahan, Pecoh Jaya, Kang

Sukaraja
Telukbetung Barat Kuripan, Bakung, Perwata, Sukamaju, K
Karang, Keteguhan, N. Olok Gading
Panjang Karang Maritim, Way Gubak, Way La
Panjang Selatan, Pidada, Panjang U
Srengsem
Kemiling Kemiling Permai, Beringin Raya
Tanjungkarang Pusat Kaliawgotong Royong, Pasir Gintung, Palg

Kelapa Tiga, Penengahan, Tanjung Kar
Durianpayung

Tanjungkarang Timur Campang Raya, Kedamaian
Tanjungkarang Barat Segalamider, Sukajawa, Susunank
Sukadanaham
Kedator Perum Way Halir
Sukaram Sukaram
Sukabunr T. Bart
2 Abrasion Panjang Serengsem
Telukbetung Selatan
Telukbetung Barat Sukamaju
3 Hurricanes | Tanjung Senang Way Kandis
Telukbetung Selatan
Kedaton
4 Landslides | Panjang Pidada

Source: Strategic Plan document and the Regiori@\Plan for Disaster Mitigation _ Bandar Lampw@ity, Year 2009-
2013

Based on the result of survey on disaster impadifersectors, flood disasters give
the greatest impact on the health sector, anddhetrinking water sector, housing,
fisheries, and public works (the destruction of imge facilities and other
infrastructures). As for drought disaster, the sectnost affected by it are drinking
water, health and agriculture. Drinking water shget increases during long dry
season (43% of the residents) or during flood tisg49% of the residents). Sources
of drinking water are regional water company/PDABB% of the residents), ground
water or wells (38% of the residents), surface wawer water (8% of the residents)
and rainwater (1% of the residents). The numberilloésses increases during
disasters, especially during flood (34% of thedests) and dry season (22% of the
residents).

4.2 General Impact of Extreme Climate Events
Impacts suffered as a result of disaster are netsdime. The impacts are also

influenced by the location where the disaster sfikCoastal and non-coastal areas
will suffer different impacts. General impacts adakter are:
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a. Coastal areas

In coastal areas, the greatest disaster potestiibod due to high tidergb) and
abrasion. Big flood does not happen anymore, kgt hide still happens frequently.
The tide only reaches the house foundation. It do¢enter the residents’ houses.

Residents claim that they are not bothered byittee During the tide residents can
still do their activities. During the tide, residsrclaim that there is no problem with
electricity, electricity is still on and can be ds@ransportation is not bothered as
well. Roads around residents’ housing are sligttlgded but they are still passable.
The only problem is if one does not walk carefuily will slip and fall. There are
also no problems in education activities. Studstitsattend school. But there is a
slight change in habit. Usually they wear theireshérom home, but as the roads are
flooded, they bring their shoes and wear them wthey reach unflooded roads. If
the flood is quite high, they usually fold theirrmps so that it will not get wet.
Residents are familiar with these problems, so tteeyot feel bothered.

Both in Kota Karang and South Panjang, floods agelstcause the garbage to pile
up around the residents’ settlements. Therefooeder that the garbage pile does not
cause bad smell and illnesses, each resident clegnstheir house and
neighbourhood. While to anticipate abrasion, basadthe results of in depth
interview, residents need mangrove seeds. Beslumsrésidents also expect the
government to build road foundation connectingdesis’ houses.

Both in normal and post-disaster conditions, chater is still obtained from drilled
wells and by buying it from water sellers. Cleartevavailability is not hindered. It
is still the same as in normal condition, wheredests usually buy galloned water to
fulfil their drinking needs. For washing and bathimesidents use drilled well water
while for cooking they use jerry can water.

b. Non-Coastal Area

Disaster that often happens in Pasir Gintung isdlaue to rain. This happens
because of its location that is near river and miariéarbage and market waste are
often dumped into rivers, which cause shallowingieérs and bad drainage. The
worst flood happens in 2008. It happened becauseobtthe drainage systems was
being repaired. The flood reached one meter higm &v some low areas, the flood
reached the roofs. The flood only lasted for ongstait did not trouble the residents
much.

During floods, electricity is turned off to prevestectrocution. Clean water is
provided by PDAM for free. Meanwhile, roads are passable when flooded, but
after the water recedes, the roads are passality. tAe flood, usually garbage will
lie around, therefore, usually the residents widkrkvtogether to clean it up. Men and
women work side by side to clean their houses.Tka'sntask is heavier than the
women's.

In Batu Putuk sub-district, disasters that commdmyppen are drought and strong
winds. Drought happening in this area accordintheoresidents is caused by some
water companies operating in that area. Theiridglloperation causes reduce of
water in this area, although the quality of watesiill the same. This drought also
affects agricultural harvest. Compared to previgosditions, cocoa and durian
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harvest declines. This is due to changes in camditif nature, in this case water
availability in Batu Putuk.

As a result of the drought, water availability begyto decline, but still sufficient for

the residents’ needs, although they must save @terwBased on FGD results of
Batu Putuk residents, it is known that residengstdr overcome water shortage by
finding or creating new springs. Another methodbysgetting ready to build water

reservoir or to get water from mosques. If thisditan is prolonged, drought can
trigger illnesses.

Meanwhile, strong winds usually occur in Decemb®most every year, strong
winds occur in this area. Based on the communkgpt®wledge, signs of this disaster
are rumbling sounds. If residents hear that sotimely prepare to go out of their
houses and find an open location so they are safe bbjects falling due to this
strong wind.

When strong wind occurs, usually many trees toppie roof tiles fall. Besides that,
the impact of strong winds towards agriculturalnpgais the fruits fall off before
harvesting time. However, one of the advantagedhisfdisaster is that there is much
firewood from the falling branches.

Both drought and strong winds do not distract tmdents’ activities of Batu Putuk.
In this condition, residents admit that the eledtyiis undisturbed; it is still on and
can be used. The same goes with transportatialso undisturbed. Roads around
the residents’ settlements are only obstructedaligrf trees and branches, but still
passable. Usually after strong wind occurs, resgdelean up their neighbourhood
with their own means so that their activities can normally again. Educational
activities are also undisturbed. Children can gbllto school as usual

4.3 Socio-Economic Impacts of Extreme Climate

4.3.1 Social impact

The occurrence of extreme climate events that sailseds or drought indirectly has

the potential to change the order of the commusiggcial values. This can be seen
from residents’ mutual cooperation or kinship iméing problems that occur in the

community, work relationships, production transams$i patterns and other social
values. Patron-client work relationship describes telationship between parties,
where an individual with higher socio-economic @safpatrons) provides benefits

based on his/her resources for someone with lotatuss(client).

Based on the survey results, it can be seen taterts’ mutual cooperation and

kinship in observed sub-districts still runs wdlhis is reflected in the residents’

opinion regarding assistance given by relatives@hdr community members when

disaster occurs. Relatives and other community neesnteferred here are those who
are not affected by the disaster. With their vagigocial statuses, they can provide
assistance to disaster victims.
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Figure 4.1Assistance From Relatives and Other Community MemBairing
Disasters in Observed Sub-Districts in Bandar Lamp2009

If we compare the amount of assistance from redatito the amount of assistance
from the community, the assistance received frolatives is relatively larger than
the assistance received from the community. Fom@¥&, in coastal areas, assistance
from relatives is 25.19% (from the total of coastdidents), while assistance from
community is 22.96%. The same pattern can be seaon-coastal areas. From the
data, it can be seen that assistance from the coityms larger in coastal areas than
in non-coastal areas. This fact is supported by F&blts in Kota Karang and South
Panjang sub-districts. The residents stated thanwdisaster occurs, the first thing
they will do is contact their neighbours. Neight®live nearby, so it is hoped that
they can provide assistance in a relatively shior t

From the above information it was revealed thatasiesr did not cause the
community’s mutual assistance to be weakened, eveome observed sub-districts,
it became stronger. This is because basically dinentunity’s economic condition is
relatively equal, so when affected by disaster thafyer equally. In South Panjang
sub-district, the first effort done by the commynithen disaster occurs is having a
discussion with family and neighbours to find smos for the existing problems.
After that, they report it to the local RT. Usirdgetr own means, residents will try to
overcome their problems together. For example, ingrtogether cleaning their area
after flood occurs.

In non-coastal areas there is a sub-district treg h relatively high level of
community’s assistance compared to two other satriclis. This sub-district is Pasir
Gintung. From the interview with the chairman ot tlocal environment it was
revealed that the large amount of community assistavas due to the many
community groups in this area. With these commugityups, the level of mutual
cooperation and kinship becomes high, especiallyndudisasters. A disaster that
often occurs in Pasir Gintung is flood. This mutuwaoperation and kinship
behaviour does not only arise during flood disastéhe community also gives
mutual assistance during local disasters, sucheaths, collapsed houses or other
disasters. FGD results state that residents insali-districts have a monthly
contribution of IDR 1,500.00 — 2,000,00/month farath calamity. Besides during
disasters, residents’ mutual assistance also oodursg parties, like wedding
parties.
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Based on the above description, it can be concludatiareas having a relatively
high social cohesiveness in times of disaster aser B5intung, South Panjang, and
Kota Karang sub-districts. Residents in these threas consider that the assistance
from relatives and the community in times of disass$ relatively higher compared
to other areas.

The existence of the community’s social values @ian be seen from the existence
of patron-client work relationship that used to gt of the coastal communities
social lives. In Kota Karang sub-district curremttnon-client work relationships are
described as follows:

“....around the 80’s being a fisherman was prongsift that time many residents
became fishing boat owners. The fishing boat owrtegd many subordinates
(fishermen). Almost all small time fishermen joirggdups led by a fishing boat
owner. They paid the fishermen to go fishing. Béek from just one fishing trip,

the fish caught could reach hundred kilograms, estly from trap net. But now,

being a fisherman is not promising anymore. Thebmmof fishing boat owners has
decreased. In RT 1,2, and 3 there is only onerfigtioat owner and group.” (M.

Zabir, 63 years old, a resident of Kota Karang Sibtrict)

Now many fishermen are individual fishermen beeao$ the disappearance of
fishing boat owners. Now the life of small time iwvidual fishermen is tough
because if they want to go fishing, they must coa#r operational costs by
themselves. Back then small time fishermen cousilyebban some money to stores
or agents when wanting to go fishing. Usually theynt fishing in the afternoon and
returned the next day carrying lots of catch, sy tbould pay the money loaned. But
now small time fishermen are afraid to loan monegcause the creditor is more
careful in giving loans, and the fishermen alsdizeawith sea condition at present
there is no guarantee they will bring home lotscafch to return the loan. The
decline of fish caught is also caused by climagngde, therefore climate change also
takes part in the decline of patron-client relagiaip in the society. This condition
causes the society to be more vulnerable.

The impact of disasters on the social behaviouldgently can also be seen from
increase of crime in an area. Based on the surelyate disasters affect the
occurrence of crime in the study area, where 1.6%sdents think that the number
of crimes increases during flood disaster and J5%&sidents think that the number
of crimes also increases during drought in thegraar The crimes meant are pick
pocketing, burglary, robbery, and theft of valuable

Thus it can be said that climate change causisgstirs is potential to change social
values and behaviours in a society.
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Table 4.2.. Description of Impact of Disasters @ti8l Values in Observed Sub-
Districts in Bandar Lampung, 2009

rred

.No | Descriptiot Current Conditio
1 Helping/kinship system Still exist: - Social relationship that is based
neighbor
or kinship relations
- In difficult times, fellow resédits can be
asked for help, not hired
2 Mutual cooperatio There is still cooperation among many residenthe
sub-districts to solve certain problems conside
usefull for public interest.
3 Patror-client relation | Declining
4 Crime rat Crime rate increases during flood and drought @rt

area

4.3.2 Economic Impact of Extreme Climate Events

Because main livelihoods of residents living in #tedy area are in fisheries as
fisherman labors and fishermen, climate disasi&es robs, high tides, and strong
winds are potential to cause bad catch as theyotdish that in turn will affect their

socioeconomic life. Furthermore residents who wask traders also receive the
effects. This is because purchasing power of tegleats from the fisheries sector
who suffer from bad catch decreases. Residentswank as farmers and plantation
farmers are also affected by climate disasters sscifioods, droughts, and high
winds. They suffer from failed harvests and decimacome. The decline in income

causes decline

in welfare, which in turn causesreames the number of

unemployment, crime and urbanization.

To get a broader picture of how disasters affeonemy, the data is based on: 1).
Amount of loss based on main job, 2). amount of legsed on side jobs, 3). amount
of loss based on strategic sectors, 4) impact @ptices of some commodities.

1. Amount of Loss Based on Main Job

Basically, any disaster would result in loss toistyc both material and immaterial.
This study shows the impact of disasters and lbssain job suffered by residents.
Not all residents felt the impact of disasters loeirt main job. Disasters discussed
here are flood and drought. Figure 4-2. illustratessimpact of floods and droughts
on residents’ main jobs.

From the survey it can be seen that flood causggebiimpact on main job than
drought. But it affects only 16.73% of the totadidents in the study area. Thus there
are many residents who think flood does not affieeir main job. In fact the number
is smaller in non-coastal areas, which is only %% the total residents in this area.
But residents in coastal areas think otherwise.eHeere are relatively more
residents (24.44%) who think flood affects theirimmab. Those residents are mostly
from Kota Karang and South Panjang Sub-Districtoosehresidents are mostly
fishermen.
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BatuPutu  Pasir  Sukabumi| Non | Kangkung Kota Panjang = Pesisir Total
Gintung Indah Pesisir Karang Selatan
Kekeringan  12,82% 1,71% 0,85% 15,38% 0,00% 2,99% 2,24% 5,22% 9,86%
= Banijir 0,00% 8,03% 1.72% 1.76% 444% | 11,11% 8,89% | 2444% | 16,73%

Figure 4.2 Impact of Flood and Drought on Main Job in Obsen&b-Districts in
Bandar Lampung, 2009

From FGD results, actually problems faced by fislem are quite complex. In

general, several things cause the problems. Fis&erman’s activities are strongly
influenced by climate. Back then before 2000, addwon of low catch was usually

seasonal, usually in December. At that time resglknew that from January up to
May was the north wind season, which was fish seaBat now the season is more
difficult to predict. After 2000, people admitteaht they had difficulty in predicting

the timing of wind and big waves, so now fisherngennot have fixed time to go

fishing. In such conditions, fishing activities lbeee hindered, so income from
fishing decreases dramatically. In such conditi@sidents are forced to “borrow
from Peter to pay Paul’. Therefore many residents farced to choose other
alternative livelihoods such as pedicab driverbpta, and construction workers in
order to finance the necessities of life. If theicome is not sufficient, they admit
that they are forced to go into debt to buy theessities of life such as groceries.
Another alternative is to borrow money from mobbanks. When you borrow

money from mobile banks, payment can be made kglments, but with the risk of

interest charged. Usually applied interest is ghiiggn, reaching 20 %.

The second problem is caused by lack of fishingifies, unlike fishermen in Java
whose fishing facilities, such as fishing boat®, much more advanced. This causes
fishermen in observed sub-districts to have limitéghing grounds or reach.
According to one participant of FGD,

"...back then fishing can be done close to shores. lgau want to catch fish in
large numbers you have to sail further up to theerosea near the Krakatau
Mountain, using a big motorized boat. But the pé¢esuch boat can reach hundreds
of millions. One fishing trip may cost millions anake a week. So small time
fishermen can only fish within close distance.diiyo a little farther on, you will
suffer from losses, but fishermen in Java can triaréher".

Besides that, according to residents, the numbésioérmen in Lampung are many,
ranging from small time fishermen to fishermen wiawe trawl may enter territorial
waters, so small time fishermen must compete wdgttime fishermen.

Problems such as these cause small time fishermesuffer from economic
difficulty, so in order to survive they have tbddrrow from Peter to pay Pdul
Therefore many residents are forced to have otlternative livelihoods such as
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pedicab drivers, labors, and construction workersrder to finance the necessities
of life.

Unlike the flood, on average, only few residents the impact of drought on their
main job. Drought affects only about 9.9 percerntheftotal residents in the observed
sub-districts. Among other observed sub-distrithte, majority of the residents in
Batu Putuk work as farmers and agricultural labsesfor them drought brings more
impact than flood. Drought has impact on declineciiop yields so the income of
residents who work as farmers and traders of atwi@l products tends to decline.
To finance their needs they usually borrow moneymfrneighbour’s or mobile
banks.

When calculated based on nominal value, the logsezhby flood and drought is as

shown in Figure 4-3. The figure shows the average Hue to disasters, especially
flood, felt by residents. Based on the figure, #éiverage loss caused by disaster is
IDR 662,765. Areas that experience a relativelgdadoss are Kangkung, Batu Putu

and Pasir Gintung. The average loss suffered bykamgy area is IDR 1,150,000,00.

Meanwhile, at Batu Putu is IDR 921,071,00. Mosidests in this area have main

jobs as farmers in plantation, which is greatleeféd by the flood. The average loss
in Pasir Gintung is IDR 926,666.00.
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Figure 4.3The Amount of Loss From Main Jobs Due To Dlood Bndught in
Observed Sub-Districts in Bandar Lampung, 2009

2. Amout of Loss Based On Side Jobs

Besides affecting the main jobs, flood can alsedffesidents’ side jobs, mainly side
jobs as fishpond farmers. But from the data illaistd in Figure 4-4, it can be seen
that the flood only affects a small portion of théal residents in the study areas. As
many as 11.11% said flood had impact on their ide (Fishpond / Ponds).
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Figure 4.4Flood Impact On Side Jobs As Fishpond Farmers irsedied Sub-
Districts In Bandar Lampung, 2009

Loss suffered by fishpond farmers is shown in Fegdt5. The average loss of side
job as fishpond farmers caused by flood is IDR 683,00/person. However, if

viewed in detail, the distribution is not equal.€eThiggest loss is experienced by
residents in Kangkung with the average loss of IBB50,000.00/person. This is
because many residents’ side jobs are as fish@onuefs.

2.350.000,00

500.000,00 583.000,00

89.166,67 40.000,00
J ' } | S |

Pasir Gintung Kangkung Kota Karang Panjang Rata-Rata
Selatan
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Figure 4.5Amount of Loss Of Side Job As Fishpond Farmers bse@ed Sub-
Districts in Bandar Lampung, 2009

3. Amount of Loss Based on Strategic Sectors

Besides affecting the livelihoods of residentsslaaused by disaster can also be
calculated based on the sectors. Figure 4-6, pesvah illustration of losses due to
floods in Lampung. Based on the figure, there ase@ors that suffer a relatively
large amount of loss, namely health sector with @moof loss of IDR
104,355,000.00 and fisheries sector with amoutss IDR 76,320,000.00. Impacts
of flood perceived by residents on other sectoesratatively small, for example,
infrastructure sector with amount of loss of IDR,A,000.00, residential sector
with amount of loss of IDR 8,745,000.00. In gengethis loss is relatively small.
This can be caused by the residents’ limited kndgéein estimating the amount of
loss. Besides that, many residents cannot asseseslon various sectors.
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Figure 4.6 Loss Caused By Floods Based on Sectors in Bandawpluag Bandar
Lampung, 2009

This is in contrast to the losses occurring whesught strikes. Based on Figure 4-7,
it can be seen several sectors that are allegéfdigted by drought. From the value,
the amount of loss due to drought is smaller themamount of loss due to flood.
Although the amount is relatively small, howeveiistifact gives assumption
regarding sectors prone to disasters. Based omldisisription, sectors that are prone
to drought are agriculture, fisheries, health aridkéhg water. Loss in agricultural
sector caused by drought lead to production declméact, in extreme cases it can
lead to crop failure (puso). Loss in the fishesestor is caused by decline in water
supply. The impact is the water quality decreasemany fish die. Loss in the health
sector occurs because drought causes decline iiroemental quality, many
diseases such as diarrhoea, cough, sore throabdodth. Loss in the drinking water
sector is caused by shortage of water supply.

Pemukiman; 560.000
Industri; 80.000

-
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! ‘
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Figure 4.7 Loss Caused By Drought Based On Sector in Bandarpuag, Tahun
2009

4. Impacts On Some Commodity Prices

Besides affecting residents’ income and some sgfiatectors, floods and droughts
also affect prices in general. Presented belowaits @n price increase in several
agricultural products like rice/paddy, non-stapteps, and fish/poultry. In general,
price of rice/paddy increases during flood and ghduThe average increase during
flood is 13.65%, while during drought the increaise around 12.79%. For
fish/poultry, the increase in price during floodreatively much higher than the
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increase in price during drought, and this phenameoccurs consistently in both
coastal and non-coastal areas. This happens bedatisg flood fishing activities
are disrupted so fish supply decreases. As forstaple crops, the increase in price
is different from the increase in price in rice/ggdand fish/poultry. Price increase
during drought is higher than during flood.

Banjir-Total Kekeringan-Total Banjir-Pesisir Kekeringan-Pesisir | Banjir-Non Pesisir

W Beras 13,65 12,79 15,81 15,13 4,60 10,08
w Ternak 28,86 13,71 30,80 20,75 16,75 4,32
w Palawija 24,00 26,73 20,80 42,17 40,00 8,20

Figure 4.8Price Increase in Some Agricultural Commodities Giserved Sub-
Districts in Bandar Lampung, 2009

4.3.3 Impact on Health

Health facilities in Bandar Lampung include heddtbilities ranging from the
smallest level of service like Auxiliary Public bléh Centre, Medical Centre, doctor
practices, to hospitals. The number of health itaesl in Bandar Lampung according
to Bandar Lampung Dalam Angka (2008aches 157 units consisting of 11 hospital
units, 22 units of Main Health Centre, 57 unitshafxiliary Public Health Centre,
and 67 units of Medical Centre. The largest nundferealth facility is in Tanjung
Karang with 11 unit Medical Centres.

Table 4.3 shows disease outbreaks that are commmongdflood. Not many
residents respond to the phenomenon of diseaseeaktbduring flood. It is recorded
only 35.94 % of total residents. From the resideviis provide assessment, it can be
seen that types of diseases that are often suffeyethe residents are Malaria
(28.26%) and cough/flu/colds (27.17%). The disetdmss is considered relatively
rarely suffered is Dengue Fever (DBD) (10.87%).nfrithe data, it can be seen that
the number of non-coastal residents who consideglwfiu/colds, DBD, and itching
as illnesses occurring in rainy season is gredtan tcoastal residents. It is the
opposite for diarrhoea and malaria. This could fassumption that the spread of
cough/flu/colds, DBD, and itching tends to occunom-coastal areas, while malaria
and diarrhoea occur in coastal areas.
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Table 4.3 llinesses Occurring During Flood in Observed Sulstbi¢ts in Bandar
Lampung, 2009

Res | Res lllnesses Occurring During Flo
Tota | Answe Cough/ Gran
| r n/N Flu/Cold | DB Diarrhoe | Itchin | Malari | d
Sub Districts (N) | (n) (%) S D a g a Total
Non Coastal
Batu Putu 40 2 5,00 10004 0,0 0,00 0,00 0,00 100,00
Pasir Gintung 50 19 38,00 26,32 0,00 5,26 63,16 5p6 100,00
Sukabumi
Indah 31 6 19,35 33,33  50,0p 0,00 0,00 16/67 100,00
Sub Total 121 27 22,31 3333 11,1) 3,710 44 44 7141 100,00
Coastal
Kangkung 39 19 48,72 26,32 26,3p 21,05 10,63 1579 100,00
Kota Karang 56 27 48,21 29,63 7,41 18,92 0,00 44/44 100,00
Panjang
Selatan 40 19 47,50 15,79 0,00 31,98 5,26 47137 100,00
Sub Tota 135 65 48,15 24,62 10,77 23,08 4,62 3692 100,00
Grand Tote 256 92 35,94 27,17 10,8f 17,39 16,80 28,26 100,00

Table 4.4 shows diseases that often emerge inviiet ®f drought. In non-coastal
and coastal areas, diseases that are often sufbgredsidents are cough/flu/colds
and malaria. Seen from the types of illness, tfferdince between drought and flood
is the emergence of skin diseases.

Table 4.4. llinesses Occurring During Drought in Observed ibtricts in Bandar
Lampung, 2009

llinesses Occurring During Drought
Res Cou
Res | Ans gh/ Itc | Skin Gran
Area/  Sub| total | wer n/N [Flu/C hin | disease Diarrhoe | d
Districts (N) (n) (%) olds |DBD | g S Malarigd a Total
Non Coastal
27,5 90,9 100,0
Batu Putu 40 11 0 1 0,00| 0,009 0,00 9,09 0,00 0
Pasir 24,0| 75,0 100,0
Gintung 50 12 0 0 8,33| 8,33 0,00 8,33 0,00 0
Sukabumi 25,8| 25,0 100,0
Indah 31 8 1 0 | 50,00| 0,00 0,00 25,00 0,00 0
256 67,7 100,0
Sub Total 121 31 2 4| 16,13| 3,23 0,00 12,90 0,00 0
Coastal
25,6 80,0 100,0
Kangkung 39 10 4 0 0,00| 0,009 10,00 10,00 0,00 0
16,0| 55,5 100,0
Kota Karang 56 9 7 6 11,11 0,00 0,00 22,22 11,11 0
Panjang 30,0| 333 100,0
Selatan 40 12 0 3| 833 004 000| 41,67 16,67 0
22,9| 54,8 100,0
Sub Total 135 31 6 4 6,45| 0,00 3,23 25,81 9,64 0
242 61,2 100,0
Grand Total 25€ 62 2 9| 11,2¢ 1,61 1,61 19,3¢ 4,84 0
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Survey results in the study area show that ther@isptimal access, affordabilit
and quality of health services. This is partly hesathe heal-care facilities are nc
fully accessible to the residents, especially eslato cost, location, and vices
provided. The number of residents who have fredlineards is as many as 43.7%
However, service systems, medicine, and refermlséii considered unable to r
optimally yet.

At the time of the disaster, only 27.7% of the desits claim toeceive assistanc
from the government, 14.8% of the residents spaed bwn money for medici
expenses, and the remaining 57.5% of residentsotickmow because they ne\
noted the costs spent for medical treatments. Timuat of costs spent by 14.8%
the residents for treatment during a climate d&sasin be seen in the figure bel

= <10000
B 10000-50000
=50000

Figure 4.9The Amount of Cost Paid By Residents (in

Actually, the health facilities provided by the hbeservice are good enough. F
residents who have public health insurance (Jamkelinst Askes), when sick the
can directly come to the health centre. If the d¢ionl of residents requires furth
care, the health centre will provide referralshte hopital. Residents who are givi
a letter of Jamkesmas are poor, which is decidegutdging from the work of th
head of the family.

For residents who do not have a letter of Jamkesiiey can use Jamkes
facilities. But unlike Jamkesmas, the procest must be passed by them to obi
Jamkesda facilities is long. Besides there must tegter from the head of RT, thi
house must be monitored/ surveyed by the healttreseand this usually takes
days. Then if they should be referred to the hai, residents must first pay tl
hospital fees as collateral. The money is returifedll of the documents ai
complete. Such conditions cause perception thatethe no optimal acces
affordability, and quality of health servic

4.4 Government and Resident’ Response to Disaster Due t
Extreme Climate Event:

4.4.1 Residents’ Response to the Presence of Disasterdiag Institutions

Early warning is intended to continually inform thevel of observation rest
activity in an area prone to disaster so that gareparation can be done to anticip
disaster at any time. Early warning is disseminatedhe public through loc:
governments with the aim of providing public awas®s in avoiding disaster. T



forms of early warning and results of disa-prone areasnonitoring are technic:
advice that include the transfer of road (tempbraor permanently), evacuatic
and/or relocation, and others. The important thihgs$ local government or reside
must know are how to live in harmony with natureha disater area, what needs
be done and avoided in the dise-prone areas, and how to save themselves in
of disaster.

Training regarding evacuation and rescue proceduresase of disaster is al
needed. The training emphasises more on the flcinformation and technical fiel
staff officers, SATKORLAK PB, SATLAK PB, and the gonunity to the level o
evacuation and rescue of disaster victims. Witls thaining a high awareness
facing disaster will be forme

From the survey results in the sstudy areas, residents feel unsatisfied with
disaster handling institutions in their area. 90Bthe residents stated that there \
no disaster handling institutions in their areaoSé1 90% admitted they have ne
got any information about the clate or early warning from the government, E
(Early Warning System), or other related institn§oOnly 10% of the residents si
there was a disaster handling institution in thaiea. They are called Tage
(Disaster Response). Residents admitted Tagana functions effectively
providing climate information or early warning. @thinstitutions are local war
RT, RW.

4.4.2 Residents’ Respond To Disaster Informatio

Most of the residents in the six study areas oht#fiormation on climate forecas
tradtionally from traditional leaders and the commuyni¢éaders in the respecti
area. In addition to that, residents also receoredast information fronBMKG.
Interview results show that approximately 58% oé tresidents obtaiiBMKG
forecast informatiothrough the medium of television. 4% of the restdabtain the
forecast through newspapers. 2% of the residentsrothe forecast through radic
And 6% of the residents obtain the forecast frocalovillage officials, 2% of th:
residents obtain thforecast from government agencies, and the rentaid8% of
the residents did not resporFigure 4-10).

m TV
m Koran
Radio
B Aparat Desa
¥ Dinas Pemerintah

NA

Figure 4.10The Percentage of Medium Used to Provide Forecdstrnatior

One of the government's es in reducing disaster impacts and losses isadaiq®
disasterrelated information such as disaster warning, tésamanagement, clima
change and the impacts of climate change. Thigrimd&on can be conveyed throu



the medium of television, radio, newspapers, magszi and direct meetings
between residents and government apparatus frorratdn regional. Table 4.5
illustrates the perception of residents on varidisaster-related information. In this
table the disaster-related information is seen ftbm perspective of usability and
availability. In general, there is a gap betweea thility and availability. This

indicates that many efforts in disseminating infation regarding disaster are still
needed. From the data, it can be seen that resitlénk that information regarding
disaster warning is a lot more useful than oth&rmation.

Based on some types of disaster-related informatidarns out that information on
disaster warning is more useful than other inforomatResidents’ lack of knowledge
regarding information on disaster handling, climakange and impacts of climate
change can be seen from residents low participaitiolgiving opinion on the
information. For example, only 56.25% of the residehink that the information on
disaster handling is useful, whereas 37, 89% tttiak climate change information is
useful, and 35.94% think that impact of climaterd®information is useful. This is
a sign that the awareness of residents on the tenpuer of disaster-related
information is still low, and this supports the yious information that the
government's role in providing information to thebfic is still relatively low. This is
shown from the perception of the residents on laailability of disaster-related
information in Bandar Lampung. The highest avaligbof information is disaster
warning (50.78%), while the availability of inforth@n on disaster handling, climate
change, and the impacts of climate change id@dlless than 35% (Table 4.5).

Table 4.5Residents’ Perception On Various Disaster Relatgdrimation in Bandar
Lampung, 2009 (%)

Sub Districts Disaster Warning Disaster Handling imate Change Impacts of Climate Chan
Usability | availability | Usability | availability |Usability | availability | Usability availability

Non Coastal 72,73 47,93 55,37 30,58 37,19 23,14 7134, 19,83
Batu Putu 70,00 55,00 45,00 27,50 27,50 25,00 22,50 | 20,00
Pasir Gintung 76,00 36,00 60,00 22,00 36,00 8,00 ,086 6,00
Sukabumi Inda | 70,97 58,0¢ 61,2¢ 48,3¢ 51,61 45,1¢ 48,3¢ 41,94
Coastal 74,07 53,33 57,04 34,07 38,52 17,78 37,04 6,301
Kangkung 76,92 38,46 56,41 17,95 38,46 10,26 33,33 | 7,69

Kota Karang 85,71 62,50 62,50 41,07 44,64 19,64 644, 19,64
Panjang Selatal 55,00 55,00 50,00 40,00 30,00 22,50 | 30,00 20,00
Grand Total 73,44 50,78 56,25 32,42 37,89 20,31 945, 17,97

4.4.3 Response On Relocation Issue

Because of the recurrence potential of extremeaténevents that can cause disasters
in the future; dense public housing condition wigthatively indecent environment;
and the government’s plans to builgter front city in coastal areas, residents are
asked about their opinions and expectations orptbgct and on the government’s
plan to relocate them. The residents’ opinionsexpkctations are as follows:

Coastal Area

If there is a huge disaster and the governmentadhiem to relocate, male residents
claimed that they felt reluctant to move. But ié tlocations of current residence are
not liveable any longer, they are willing to mowelang as they’re given facilities

and decent houses and the relocation area is nfsbfa the sea, so they can still do
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their current job (fishermen). The decision to mavest be decided together with all
family members. As for the possibility to change thipe of work permanently, the
fishermen claim it is difficult (unwilling) becausi is related to their skills.
However, if the government provided training to elep their skills, they would be
willing to join the training. The form of assistan@xpected by the residents in
coastal areas is housing and capital, capitakto atnew business or new skills.

Female residents are willing to be relocated, tange their livelihood, and to join
training programs and community empowerment. Thanimgs expected are
trainings on farming, sewing and fishery producbgeissing. However, it is still
based on their husbands’ approval.

Non-coastal Areas

In areas experiencing drought like Batu Putuk sigbridt, disaster is considered
something normal, so they do not consider beingtties to other areas. They feel
reluctant because they are concerned about th&abiigy of jobs. However, if the
disaster is severe and forces them to relocatg,akgect the government to provide
housing and new jobs. Besides that, they expemt wgiven skills to survive.

Women admitted willing to join training programsdanommunity empowerment.
Training expected is training on how to produce EmpThey also expect to be
given equipment to make emping. This is especialigresting for young mothers,
while the elderly are not because they feel thaigaoo difficult for them.

In areas where flood often happens like in Pagitudig, the flood is often caused by
overflowing river water. Therefore, the expectedivity to prevent the flood is
dredging of river filled with market waste. For thaesidents need to be given
awareness on healthy living habits, like not thraywgarbage in the river, by way of
healthy living campaigns. Another activity that tlesidents expect is environmental
control, for example, zone regulation or safe beuiesd between settlements and
rivers.

In conditions where there are no other options,rdsdents of Pasar Gintung are
willing to relocate, provided that the new areas arore decent than their current
settlement. Residents are willing if there is tiagnto improve their skills, such as
salted egg production training, or mobile phonevises, provided that the

management is well run.

4.4.4 ldentification of Adaptation Activities That Have Been Conducted
by The Residents

Adaptation activities to face disasters conductedesidents are generally structural
(physical) such as widening/deepening drainagesinga house floor level or
building two-story houses, relocating, strengthgnihouse constructions, and
creating dikes when facing flood, and buying oratireg drilled wells or deepening
well when facing drought. Non-structural activitiggough residents’ initiatives are
still very low. Most non-structural activities su@s community empowerment,
institutional strengthening and others come fromegoment programs.
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Table 4.6. Non-structural government activitiesdieveloping disaster handling

abilities and residents’ response

and

h

NO GOVERNMENT ACTIVITIES RESIDENTS' RESPONSE
Interactive communication through radio &
1 television about disaster mitigation Conductinghwitany limitations
Socialization of early warning communicatioNot yet fully reaches the publi
2 systems and family based emergency response | especially in slums
Forming and strengthening of Sub-District LeydResidents have not felt the presence
3 Disaster Preparedness (SIBAD) in 13 districts function of SIBAD
Socialization of the signs of disaster throt
4 meetings of community groups, sub-districts, etc.| oinidg meetings and starting to preparé
Making or reproducing and distributing bulletins
5 early warning systems Not totally reaches the exgil
Economic empowerment of the poor in disaster-
6 prone areas Only lasted for 1 month
Regularly/periodically conducting Coast and Sea
7 Cleaning Movement with the residents Monthly pé@pation
Regularly/periodically  conducting River a
8 Drainage Cleaning Movement with the residents Migrplarticipation
Prohibiting fishermen to fish in the sea duringhh
9 tide Some obedient, some disobedient
10 | Making drilled wells for public facilities Nofffective due to bad water quality

4.4.5 Identification of Residents’ Adaptation

A. Flood

Adaptation performed by residents during floodsdiverse, ranging from staying at

home, relocating to unflooded areas, making

embanksn deepening water

channels, raising the floor level, adding food &uel supplies. Types of adaptation
is strongly influenced by the environment of thespective area. For instance,
adaptation performed in non-coastal areas willitferént from adaptation in coastal

areas. Figure 4-11 shows the differences.
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Figure 4.11Adaptation Occurring in Coastal and N
in Lampung
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Based on the figure, residents’ behaviors durisgster are as follows:
* Remaining in their house during flood.

This behavior shows the residents’ response whévh@main at home or leave for a
while, during floods. In general, as many as 59.46%he total residents state that
they remain at home during floods, so it means4b8a4% leave their houses during
floods. If seen by region, the phenomenon of margidents leaving their houses
happens in non-coastal areas, since in this anga28mM1% of the residents remain
at home. Whereas in coastal areas, only a smalbaurof residents leaves their
house. The majority (85.93%) remains at home dufiogd. This is due to the
different types of flood. Flood occurring in codsdeeas is rob. Since most residents
have raised their houses, so when rob comes, alatiostsidents remain. Rob is
relatively able to be anticipated by the residebislike the case of flood occurring
in non-coastal areas, which can not be predicteddéscribed previously, in this
area almost all residents leave their house whenfldod comes. It is like what
happens in Pasir Gintung. Pasir Gintung residerts lgave their houses during
flood is as many as 82%. While in Sukabumi Inddie, humber of people who
remain at home are more than those who leave tiogires. Based on FGD results,
this is because residents claim they do not warglarate as fear of unemployment.
However, if the disaster is severe and forces themelocate, they expect the
government to provide housing and new jobs. Asrditigation, residents provide a
ready means of transportation in facing floodshsaspedicab The aim is to move
to a higher location.

* Relocating to non-flooded areas.

This behavior describes the residents’ responsdinaing temporary residence
during flood. Location of the temporary residens@sually relatives’ house who are
not by affected flood. In general, of all the resits in observed sub-districts, only
9.45% of residents move to unflooded locations.réfoee, most of the residents
remain at home. If seen from the area, relocatingriflooded areas is mostly done
by residents in non-coastal areas than in coastakaln non-coastal areas, as many
as 14.78% of the residents relocate to unfloodedsarWhereas, in coastal areas,
there are only 5.18%. If seen in details, in noastal areas, the behaviour of
relocating only occurs in Pasir Gintung, wheretsloes not exist in the other two
areas. From all residents in Pasir Gintung, 34%hefrelocate. The rest remain at
home. In coastal areas, the number of residentsrelocate in each sub-district is
relatively small. For example, in Kangkung, only6%% of the total residents
relocate, while in Kota Karang and South Panjahg,rtumber is 3.57% and 5% of
the total residents in each sub-district. Factffiescing whether residents relocate or
not are influenced by (1) The presence of relatimeson-flooded area who can help
them; (2) house condition; (3) security reasons.

e Other adaptations besides the ones mentioned alsree making
embankments, deepening water channels and raikiag lévels, and these
are mostly done by coastal area residents.

* From those adaptations, it can be seen that floed ot affect residents to
pile up food and fuel supplies.
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B. Drought

Drought usually happens from June to August. Logsaict of drought are (a) decline
in production, as crops fail to grow properly eveast of them die, and (b) decrease
of family and environment sanitation. So in ordesurvive, residents must adapt to
minimize the loss due to drought. Drought adaptatizaybe in the forms of: (1)
buying water for daily needs, (2) reducing watenstonption, (3) pumping water
from the closest source, (4) move to other locatiamd (5) holding a ritual to ask for
rain.

Based on Figure 4-12, in general there are threed@f adaptations that are mostly
done by residents namely, buying water, reducingesmeonsumption, and pumping
water from the closest source. Those are donederdo provide and maintain the
availability of water so that it can fullfil dailgeeds. The phenomenon of prolonged
drought happening in certain areas causes theergsido perform a ritual of asking
for rain. This happens in coastal areas. For metaild, the followings explain the
residents adaptation to drought:

Membeli Air

Mengurangi
konsumsi air

Memompa air dr

sumber terdekat Memperdalam

Shmur Pindah ke Lokasi

JGiR Melakukan ritual

meminta hujan

™ Non Pesisir ™ Pesisir ™ Total

Figure 4.12Residents Adaptation to Drought in Observed SulviDis in Bandar
Lampung

Buying water.

Response to drought by buying water is primarily dathing, shitting and culinary

purposes. This response to buy water, is mostlye dpnresidents in coastal areas.
Based on the data, the number of residents in @lioastas who purchase water
during drought is as many as 37.85% of the tataidents of Lampung, while in

non-coastal areas, the number is as many as 19d&2%e total residents of

Lampung. If seen in detail in every sub-distristey resident in Batu Putu does not
purchase water while drought. This is possible bseavater supply in this area is
relatively more available than other areas, desgitrught in Bandar Lampung.

Moreover, it may be due to no water sellers inarea, due to geographical condition
that does not allow people to sell water. So regglén this area rely on available
water sources. In contrast to residents in Pasitudg and Sukabumi Indah, buying
water is a common thing to do during flood becatimse two sub-districts are
located near the city. Of all the residents in P@antung, only 58 % purchase water
during drought. While in Sukabumi Indah the numise88.97%. This is what occurs
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in coastal areas. Residents in coastal area thatvater are from Kangkung sub-
district. As many as 82.05% of the residents is #rea buy water. It is the same in
the two other areas, in Kota Karang the number7i8@%, while in South Panjang
the number is 62.50%.

Reducing water consumption

The first response when drought strikes is to redwater consumption. In this
situation residents automatically save water, d@afpiecfor bathing and washing
activities. But there are not many residents whatds. There are only 8.66% in
non-coastal areas and 8.27% in coastal areas dbthleresidents who perform the
reduction of water consumption. If seen from theporrtion in each area/sub-district,
there are two areas in which its residents reduatemconsumption more than
residents in other areas, namely Sukabumi Indalb92% of the total residents in
Sukabumi Indah) and South Panjang (27.50% of thal tesidents in South
Panjang).

Pumping water from the closest source

For residents who do not buy water, water availgh# obtained by pumping water
from nearby sources. In each area there is usaallgll as a source of communal
water. This adaptation is done mostly by residentsoastal areas. If seen in detail,
the percentage of residents pumping water fromhyesources in coastal areas is
larger than in non-coastal areas. There are ortfy @Dthe residents in Pasir Gintung
who pump water from nearby sources. This propolisdarger than other villages in
coastal areas. Meanwhile, the proportion of resglém coastal areas is relatively
equal with a range of 22-30.7% of the total resisiémeach area. Thus, areas such as
Pasir Gintung, Kangkung, Kota Karang and South &apjhave water sources that
can be relied upon when drought strikes.

C. Income Strategy

There are three income strategies which are comimothe community: (1)
agriculture intensification and extensification;) (@ouble income pattern (income
diversity); and (3) migration or permanent relogati Based on survey and FGD
results in observed sub-districts, it can be cateduthat income strategies that are
done by the residents of observed villages in Bardampung are agriculture
intensification and double pattern income.

Agriculture intensification is conducted by the idemits of Batu Putuk by
diversifying crops. Usually in one lot of land, yhelant various types of plantation
crops, so when a crop price falls, it can be hekmdling other crops whose price is
relatively more stable. In addition to plantatiomms, they also make use of their
land to grow horticultural crops, such as vegewlaled fruits. These horticultural
crops have a shorter cycle than the plantationscrdjis way, while waiting to
harvest the plantation crops, daily needs can W#ldd from the harvest of
vegetables and fruits. Sometimes plantation crbasis fruitful, fail to be harvested
due to the typhoon that causes the fruit to fdll bf such conditions, horticultural
crops can help the difficult economic problems.
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The second income strategy is double pattern incdrhiss pattern is done in two

ways, first by income diversity, which is a combioa of livelihoods, on farm and

off farm owned by a person. Off farm activities arde jobs besides main jobs. The
second is by empowering members of the family, sagtwives and children who

have grown up. Double income pattern strategy isedim almost every observed
village, both in coastal and non-coastal areass Hfiategy also applies both to
residents having working in on-farm and off-farnctees.

Summary of the magnitude of disaster impact ancttfoets done by the residents to
handle problems that may arise can be seen in Tafleand Table 4.8. When

compared between flood and drought disasters, ftmages greater impact on the
economy of the residents in Bandar Lampung.

Table 4.7. Disaster Impact Befalling on Residents of Obsevéidges in Bandar
Lampung, 2009

Panjanc Pasir Sukabumi Kangkung

I Selatan Gintung Kota Karang| Batu Putuk Indah

s Flo | Drou | Flo | Drou | Flo | Drou | Flo | Drou | Flo | Drou | Flo | Drou
od | ght od | ght od | ght od | ght od | ght od | ght
(%) | (%) | (%) | (%) [ (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%)

Food 10 10 6 2 89| 3,6 - 10 - 3,2 77 51

Drinkin | 35 | 475 | 18 | 40 |2 |393 |- | 325 1% |s48 |- | 231

g Water 2 9

Houses 22

damage 5’ 5 48 2 89| - - 2,5 6,5| - 51 2,6

d

Asset 12

damage | 10 | 2,5 4 | 2 5’ - - - 65 | - 77| 2,6

d

Reducec

employ 21, 10 4 4 12, 10,7 | 25| 35 32| - 17, 15,4
5 5 9

ment

Indebted é7’ 12,5 | 18 6 ég’ 179 | 5 325 | 32| 32 53’ 23,1

Disease 32’ 25 40 14 38’ 25 - 7,5 22’ 355 | 41 | 30,8

The

decline

in

agricultu

ral 22, 7,5 2 - 21, 10,7 | 5 40 - - 7, 7,7
.| 5 4 9

producti

on /

livestoc

k / fish

Crime 75 |5 - - 3€ |71 - - 6,5 | 3,2 51 |51
17, 23, ) ) ) 28,

Waste 5 7,5 12 - 5 54 3,3 5 28,2

Table 4.8 it is known that partially the impact fddod and drought in Bandar
Lampung are relatively small. The size of the inipacobtained from residents
perception towards the size of disaster impact they feel in various aspects of
economy. In reality, disaster rarely happens indarLampung, it happens locally
with a relatively smaller scale than disater ineotlareas. But if the potential of
extereme climate events increases in the futueesiite of impact will also be larger.

66



Table 4.8 Summary of Residents Perception in Bandar Lampuvgaiids the Size
of Disaster Impact and Handling Efforts Done

No | Problem: Distribution / Magnitud Handling Effort:

1 Disruption of the 16,73 % residents said the main livelihc Looking for othetl
main livelihood: disruption during flood; livelihood alternatives,
lower income 9,96% residents said the main livelihood | debt

disruption during drought

2 Number of 11,3% residents saic was hard to finc

unemployed another job during the flood disasters;
10,9% residents said it was hard to find
another job during the drought disasters

3 Food Scarcity 5,9% residents said there are $bodtages | Take potluck,

occurred during the flood disaster; ask for help, and debt
5,5% residents said there are food shortages
occurred during the drought disaster
4 Prices for somu When a flood occurs, the price of rice: rt Take potluck
commodities 13.65 percent, fish: 28.86 per cent, crops: 24sk for help, and debt
percent;
When a drought occurs, the price of rice: rose
12,79 percent, fish: 13,71 per cent, crops:
26,73 percent
5 Scarcity of drinking | 19,1% residents said there is scarcity of | Looking for other
water drinking water during floods; sources, buying gallon
43,4% residents said there is scarcity of | of water, save water
drinking water during drought consumption, taking
water in mosque
6 Damaged Houses 16,4% residents said the housegangmed | Improve housing.
after flooding events;
post-event drought only 2% of the state wefe
damaged house

7 Damaged Asse 14,8% residents claimed were damaged- | Improvec

flood assets;
post-event drought only 1.2% of residents
claimed were damaged assets

8 Debt / borrowing 15.2% of residents admitted into debt duringmortgage goods
money the flood disaster;

16% of residents admitted into debt during
the drought.

9 The emergence of | 34% of residents expressed a variety of Treatment and maintai
various diseases diseases arising during flood events; cleanliness

22.3% of residents expressed a variety of
diseases arising during drought events

10 | The decline ir 12.1% of residents complained about it at | cultivated plant:
agricultural time of the flood disaster; diversification of crops,
production / fish. 10.9% of residents complaining about it at | look for another job

the time drought events debt

11 | Evacuation /refuge| 9% of residents stated alcs during

floods but not in the drought
12 | Waste 14.1% of residents complained at the tim¢ | cleaned and recycl

the flood disaster
6.6% of residents also complained about th
same thing at the time of drought

e
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Chapter 5 VULNERABILITY AND ADAPTIVE
CAPACITY MAPPING

5.1 Methodology for Vulnerability and Adaptive Capacity
Mapping

For defining capacity and vulnerability indices, used 2005 socio-economic survey
data by kelurahan (villages) from National Bureau of Statistics (8Pwhile for
some of biophysical data were obtained from relatector or generated based on
satellite interpretation with GIS techniques (Tabl&). All the data were weighted
according to their relative importance in shapingnerability (V) and capacity (C)
to adapt.

Table 5.1 Indicators used for defining Vulnerability and Cajg and the
corresponding weights

Weight

A Capacity Weights | B | Vulnerability s
Number of household living
Al | Electricity Facility 0.05| B1 | in River Bank 0.05
Education of Working Number of Building in Rive

A2 | People Age 0.25B2 | Bank 0.05
A21 Nursery School 0.07 B3 | Drinking Water Services ** 0.10
A22 Elementary School 0.13 | B4 | Population density 0.10
A28 Junior High Schoc 0.2C B5 | Poverty 0.2C
A24 Senior High School 0.27 B6 | Fraction of Coastal*** 0.1(
A2t University 0.3C B7 | Fraction of River*** 0.1C
A3 | Main Source of Income 0.30B8 | Drainage Facility 0.20
A4 | Health facility* 0.20| B9 | Non-Green Open Area 0.10
A4l Puskesmas 0.20
A4z Polyclinic 0.3(
A43 Posyandu 0.20
A44 Midwifes Clinic 0.1C
A45 Med. Doctor Clinic 0.20
A5 | Road Infrastructure 0.20

Note: *In term of facility, Polyclinic is better #m Puskesmas as it is managed and
operated by Private company, but the cost of hestiices is much higher than the

government’s one (Puskesmas).

** Data obtainednftbhe Lampung Drinking

Water State Company (PDAM Office) and divide by plagtion. *** Data were
generated from Satellite and topographic map.

To measure relative position Kelurahanin term of their vulnerability and capacity

to adapt, we develop capacity (Cl) and vulnerapiiitdices (VI).

The Capacity

Index (Cl) is developed using five main indicat¢fd, ..., A5). Each indicator is
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scored. The scoring value of Indicator Al is tlecpntage of household in the
Kelurahan that uses electricity facility. This indicatompresents the level of wealth
of communities of th&elurahans. Indicator A2 is education which may represent
the capacity of community in th€elurahans in managing the risk. The higher the
education is the better their capacity in managiegrisk is. This indicator consists
of five sub-indicators namely number of Nursery ,(M)ementary (E), and junior
high schools (J) delurahan level, senior high school at Sub-District leve) @hd
University at District Level (U). The scoring valwf ., in eachKelurahan was
calculated using the following formula:

la2i= 1/R * (0.07*N+0.13*E+0.20%]) + 1/R*(0.27*S)+1/P*(0.33*Uy)

Where B, B, and R are the population size dfelurahan-i, Sub-District} of
Kelurahan-i, and districtk of Kelurahan-i respectively. Since the scoring value of
this indicator is very small, all the values wemmalized with the highest score in
order to get scoring values of the indicator ragdinom O to 1. Indicator A3 is main
income source of community in the village. Kaelurahans where main source of
income of the community is strongly influenced tiynate variability will have low
capacity score. The values of the indicator bynnsaurce of incomes are presented
in Table 5.2. In this case for exampielurahan in which agriculture is the main
source of income of the community, the scoring @aliill be 0.25.

Table 5.2 Indicator value according to types of main incomearse of community
in the Kelurahan

No | Main source of income Score (Indicator value
1 Agriculture 0.25
2 Mining and processing industries 0.50

3 Trading, transportation and communicatjdh75
business etc

4 Services 1.00

Indicator A4 is health facility which representscass of community to health
facilities. The better the health facility in tKelurahan is the higher the capacity of
the Kelurahan is. This indicator is further divided into 5 sirglicators namely
number of Polyclinic (Pl), Child Community Servic§Rosyandu, Ps Health
Community ServicesRuskesmas, fPkMidwifes Clinic (B) and Doctor Clinics (D).
All the values of the sub-indicators were normalizgy population size of the
correspondingKelurahan . The scoring value ofad in eachKelurahan was
calculated using the following formula:

[pai= 1/R * (0.3*Pl+0.2*P$+0.2*R;+0.1*B;+ 0.2*Dy)

Since the scoring value of this indicator is venyadl, all the values were divided
with the highest score in order to get scoring @alof the indicator ranging from O
to 1. Indicator 5 is dominant type of road infrasture. For this data we define
Kelurahan where the dominant road infrastructure is madenfaspalt will have
value 1 while for those with non-aspalt will havalue 0. The formula to calculate
the Cl is the following:
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5
Cl, :Z W * 1y

=

Where subscrip‘f—h represent$<e|urahan-ith andw; is weight value for indicator A-

jth of Kelurahan-i"™. The selection of the weight values was subjecthased on

understanding and knowledge of experts on relatiyeortant of the indicators in

determining the level of capacity. With this forlmuthe higher the capacity index
value is, the higher the capacity of thelurahan is.

Similar with the Capacity Index (Cl), the vulnenalyi index was also developed
using the same approach. There nine main indedg®t, ..., B8) as defined in
Table 4. Indicators Bl is percent of householthmKelurahan living in the river
bank. As the value of this indicator will be vesynall, to have values of the
indicators ranging from 0 to 1, all the values Iistindicator were divided by its
maximum value (the highest score). Indicator BRusber of building situated in
the river banks. All the values of this indicatwere normalized by maximum
number of building situated in the river banksdit@ator B3 is production capacity of
Drinking Water Company in supplying water to tkelurahan. Kelurahan where
most of the community gets drinking water from [iirg Water State Company
(PDAM) will be less vulnerable to drought impacttas PDAM normally still can
supply enough drinking water irrespective of segsioy or wet). The values of this
indicator were normalized by population size of t@respondingKelurahan .
Since the scoring value of this indicator is vemyad, all the values were normalized
again with its maximum value (the highest score)riher to get scoring values of the
indicator ranging from 0 to 1. The scoring valdélos indicator will be one minus
the normalized value.

Indicator B4 is population density in which the lindg the population density the
higher level of the exposure of the people to hhzarhis puts th&elurahan into
more vulnerabl&elurahan. To get values of the indicators ranging frono @t all
the values in this indicator were divided by itsxinaum value. Indicator B5 is
number of poor household. Values of this indicata normalized with population
size of theKelurahan. Indicator B6 is fraction of coastal area in tkelurahan.
The Kelurahans with high fraction of coastal area will be mordnerable than the
Kelurahan with have less fraction of coastal area, as thiellef exposure of these
Kelurahans to the impact of sea level rise will be highearththose situated in the
inland. Coastalfraction is determined by dividing area being atiéelcby tide+100 m
in eachKelurahan with total area of the correspondikglurahan (Figure 5.1). This
inundation due to high tide is usually used as radicator ofrob as a result of
temporary sea level rise, while the addition ofistathce of 100 meters is used to
anticipate extreme tide.
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Area affected
by tide+100 m

Figure 5.1. Coastal area which is affected by td&00 m

Indicator B7 is fraction of river which was detemad based on river orderThe
river order is determined using Strahler's methb@86). In this method, the river’s
network is notated as a number based on its (otdee). The upper stream of the
river is given notation number equal to 1, thuss italled as order-1. The segment of
the river where we can find the confluence betwester-1 is defined as the'®2
order of the river, and the confluence between2fl®rders represents th& 8rder.
Based on these rules, part of the river that isnéa as a result of the confluence
between a particular order-level is considered fes next level of this order.
However, in the case where two orders with differdenels meets at a particular
segment, this can be referred to the highest levethe orders. Figure 5.2A
illustrates the highest order of the river indichtey the red line. In this case, the
river has 4-order as the highest level. This higbeder is usually represented by the
location of the accumulation of surface flow, whigry often becomes the target of
flooding. In this study, the wide of targeted flongl area as shown in Figure 5.2B is
assumed to be as far as 100 meters to the leftrightl sides of that segment.
Indicator B8, non-drainage facility, indicates thaction of Kelurahan that has no
drainage facility. Indicator B9, non-green opemeela, indicates fraction of villages
that with non-green opened area. The higher tiiakes the more vulnerable these
Kelurahan.



Figure 5.2 Determination of the highest order stream (A) &mstion of the wide
of its water surge (B)

The formula to calculate the VI is the following:

Where subscripi® represent&elurahan-i"™ andw; is weight value for indicator B"

of Kelurahan-i"™. The selection of the weight values was subjectivased on
understanding and knowledge of experts on relatiygortant of the indicators in
determining the level of capacity. With this fodauthe higher the index, the more
vulnerable th&elurahan is..

5.2 Classification of Kelurahan (Villages) Based on Vulnerability
and Capacity

To classify the villages based on their vulnerab#ind capacity level, all VI and CI
values of alKelurahan were subtracted by 0.5. As the VI and CI val@ge from

0 to 1, by subtracting the index values with On& VI and CI will range from -0.5 to
+0.5. The relative position ¢felurahan according to their VI and Cl is determined
based on their position in the five Quadrants asvshin Figure 5.3.Kelurahans
situated in Quadrant 5 will have high VI and Low. GVherea¥elurahans situated
in Quadrant 1 will have low VI and high CI. Usitigis classification system, if
Kelurahans situated in Quadrant 5 are exposed to certaiartisazthe impact would
be more severe compareKkelurahans Situated in Quadrant 1.
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Figure 5.3Splitting the villages based in their vulnerabiléapd capacity indices
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Figure 5.4 Vulnerability and capacity indices of Kelurahan
Baseline, (B) 2025, (C) 2050
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To assess the change of V and C in the future, m consider the change of
population density (based on government projectioon-green opened area, and
education (based on spatial planning or RTRWMce other data is not available.
Factors used for normalizing the score of theseesponding indicators in 2025 and
2050 were the same as those of the baseline y8ar 20

Figure 5.4 shows the index value for the vulnerghbéind capacity for each village in
Bandar Lampung. In the baseline condition, Vuln#itgindex ranged from 0.23 to
0.51, in 2025 VI ranged between 0.22-0.52, whike ghojection for 2050 VI ranged
from 0.19 to 0.53. These results show that thel lefveulnerability slightly broaden,
yet still be considered stable, given the resulaioed by analysis of future
projections (2050) is almost the same as conditiorZ005. This analysis indicates
that at the same environmental conditions the tghit adapt has increased. The
condition is also indicated by increasing indexueaCl. In 2005, CI values varied in
the range of 0.29-0.96, but the projection for ylear 2025 showed a significant
improvement 0.41-1.02, and the projection in 20B6wsed an index value of 0.43-
1.05. Based on this projection results, it showt ttkee ability or capacity of
community adaptation in Bandar Lampung is good ghou
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Figure 5.5 Coping capacity index of Kelurahan of Lampung City
(A) Baseline, (B) 2025, (C) 2050 (See Appendix 1 faikie

Condition of vulnerability and capacity are showarting from quadrant 1 (green) to
quadrant 5 (red). Figure 5.5 shows that in 200%lb@es conditions and projected
conditions in 2025 and 2050 does not show signmitichanges. However, the picture
in 2050 shows that in some areas which had beenmrsiored (very high) becomes
orange (high) and in some other areas of yellowd{om) becomes green (very
low). There is also a small part of the originatéamf yellow (medium) becomes
orange (high), indicating a decrease in VI or iasein Cl; and a small part of the
original area of yellow (medium) becomes oranggf(piindicating an increase VI

or decrease Cl..






Chapter 6 CLIMATE RISK ANALYSIS

6.1 Methodology for Climate Risk Mapping

To assess current and future climate risks, we tadigimition of climate risk
as suggested by Beer and Ziolkowski (1995) and sleteal. (2004). The risk is
defined as a function of the probability of unexeécclimate event to occur and the
consequence of the unexpected climate eventsa€durs. Thus the risk can be
presented in the form of risk matrix (Table 6. Exom Table 6.1, we can define the
climate risk will be very high if the likelihood afnexpected event to occur is very
likely and the consequence of the events is catalsir.

Table 6.1 Matrix of risk as a function of probability of ungected event to occur
and the consequences if the unexpected events occur

Likelihood The probability of unexpected event to occur
Consequences Very Likely Likely Unlikely
Catastrophi Very Higl High Mediun
Critical High Medium Low
Marginal Medium Low Very Low

The consequence of the events will depend on tlpgngarange which is
shaped by a range of biophysical, social and ecantantors. Coping range is the
interval of tolerance of a system to climate vaitigh If the climatic conditions
through this tolerance interval, the system willdsemaged or sustainability of the
system will be disrupted (Boer, 2007). In this et the coping range can be
represented by the vulnerability and capacity ieslic Thus if the unexpected event
occurred inKelurahan with high vulnerability and low capacity index, eth
consequence of that event is expected to be Higit.occurred inKelurahan with
low vulnerability and high capacity, the impaceigpected to be low. In this study,
we adopted five level of coping capacity index heven in Figure 5.4. To allow
multiple climate hazards being accommodated in rttegrix of climate risk, we
modify the likelihood of unexpected event definedTiable 2 as an index, called
composite climate hazard index (CCHI).

The Climate Hazard Index (CHI) is calculated asfdtiewing:
CCHI, =) w, *CH,
=1

WhereCCHlY; is composite climate hazard indexkKélurahan -j w; is the weight of
climate hazarg atKelurahan -iandCHl; is index of climate hazardef Kelurahan
-i. Types of climate hazard being analysed in thidysare flood, drought, land slide
and sea level rise (robs). Strong wind is verglgain the city therefore we exclude
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this in the analysis. The weight and the formutedito calculate the index the
climate hazard is given in Table 6.2. The adjustedrix of climate risk is presented
in Table 6.3.

Table 6.2 Weight and formula for calculating climate hazamddex

Type of
hazar Weight* | Formule

Probability of having monthly rainfall of more tha&389 mm
multiplied by average of area #felurahan being impacted by
flood. In order to get the index value of betwdkemnd 1, the
Flood 1.25] calculated value is normalized by the maximum value
Probability of having dry month with length of mdien 6 month
multiplied by number of dry month above the 6 mo(iitMs.).
Dry month is defined as month with rainfall of lekan 129 mm
If total length of dry month is 8 month, the QM= 2 months. In
order to get the index value of between 0 and &,dilculated
Drought 1.50| value is normalized by the maximum value.

Probability of having monthly rainfall of more th&®2 multiplied
by slope indicator of the correspondiKglurahan. Kelurahan

Land that has locations with slope of more thafi, 4Be indicator value
slide 0.7% | will be equal to 1, otherwise ze

Sea Level

Rise 1.0C | Fraction ofKelurahan area being inundated by the sea leve
Max

CCHI 4.5(

Note: The weight is very subjective and determibaded on Expert Judgement. Drought
has the highest weight as its impact may be moversethan flood due its duration and
extend of impacted area. Impact of flood, landestind sea level rise is more localized than
that of drought.

Table 6.3 Matrix of Climate Risk according the coping capgcindex and
composite climate hazard index

Coping Capacity Composite Climate Hazard Index (CCHI)

Index More than 3. Between 2.0 and 2 Less thar2.C
5 Very High High Medium to High
4 High Medium to High Medium
3 Medium to High Medium Medium to Low
2 Medium Medium to Low Low
1 Medium to Low Low Very Lowe

Methodology for defining critical rainfall causiripod and the one causing drought
was based on statistical distribution of the magntilnfall and hazard data from 7
Kelurahan s (Table 6.4). The critical rainfallebhold was determined based on the
characteristics of the hazards and time of the rdazaccurrence (month and year)
and regional monthly rainfall intensity of tikerresponding year (based on data from
Masgar station, 05°10'12" S and 105°10'29.4" E).
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Table 6.4. Flood and drought hazard events in Bandar Lampuitg C

Type of | Name of Date anc Incident
Disasters Village Sub-District Lon Lat Month Year
Panjang 105.32| 5.475 1981-
Flood Selatan Panjang 31 2 Oct-Dec 2007
Sukabumi 105.29| 5.398
Indah Sukabumi 56 3 Jul 2008
Pasir Tanjung Karang 105.25| 5.404
Gintung Pusat 71 7 18-Dec 2008
Teluk Betung| 105.26| 5.454 2008.20
Kota Karang | Barat 06 7 Aug-Oct 09
Teluk Betung| 105.26| 5.446 2006.20
Kangkung Selatan 77 5 Jan 09
Teluk Betung| 105.22| 5.431
Batu Putu Utara 29 4| Rainy season 2006
Panjang 105.32| 5.475| May-Aug, Jan-| Every
Drought Selatan Panjang 31 2 Mar year
Sukabumi 105.29| 5.398 Every
Indah Sukabumi 57 3 May-Oct year
Pasir Tanjung Karang 105.25| 5.404 Every
Gintung Pusat 71 7 Apr-Oct year
Teluk Betung| 105.26| 5.454 Every
Kota Karang | Barat 06 7 Feb-Sept year
Teluk Betung| 105.26| 5.446 Every
Kangkung Selatan 77 5| Every month | year
Teluk Betung| 105.22| 5.431 Every
Batu Putu Utara 29 4 May-Oct year
Source: Bappeda Lampung (2006)

Based on Boxplot of monthly rainfall data of dryasen and wet season
(Figure 6.1), we found the rainfall which separdte two monthly rainfall
distributions was 129 mm. This value was takerthas critical rainfall causing
drought since drought occurred every year (Tab¢ 6This means that if rainfall is

below 129 mm, drought will occur.

For flood, weopt the critical value of 339

mm (quartile 3 of the distribution) since floodsddnot occur every year as the

drought. Thus, if rainfall in wet season is abthis value, flood will occur.
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Figure 6.1Box plot of monthly rainfall in dry and wet seashning hazard and no-

hazards years

6.2 Classification of Kelurahan (Villages) Based on Les of Their
Exposure to Climate Risk

Figure 6.2 shows Composite Climate Hazard Indexlbss 2005, and the Climate
Hazard A2 scenario in 2025, A2 in 2050, B1 in 2@286l B1 in 2050. The analysis
shown that the most areas are in the range of inde% (shown in green and yellow
in the figure), and only a small portion that > {sGown in red on the scenarios A2
and B1), namely at the southern part of Panjanglistrict. In the A2 scenario, the

area that has index > 1.5 is slightly wider (Figa6r2 B and C) than the baseline or
scenario B, which is indicated by a part of Teluiug Barat subdistrict. Baseline
Climate Hazard in 2005, when projected with theak®l B1 scenarios in 2025 and
2050, in many areas does not change. This shoad gdaptability. Adaptability

will determine the width or narrowness of the cgpiange (tolerance interval). The
higher ability of adaptation will have a wider intal of tolerance (coping range)

from the system.
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Figure 6.2. Composite Climate Hazard Index of Bandar LangpuNote: (A) & (D)
Climate Hazard Baseline, (B) Climate Hazard A2 20@5) Climate Hazard A2
2050, (E) Climate Hazard B1 2025, (F) Climate Hak&1 2050. Note: Green
(<0.75), Yellow (1.75 — 1.50), Red (>1/50). (Sepeapdix 1 for detail)

Classification of Kelurahan based on the levebgdasure to climate risks is shown
in Figure 6.3. It was shown that there are no Kaian with Very High (VH)
Climate Risk Category at present (baseline conwi)io The highest category is only
Medium to High (M-H). There are abo# Kelurahans (14.2%) with M-H risk
category. These includ&ota Karang and Perwata (Teluk Betung Barat Sub-
district), KelurahanGunung Terang (Tanjung Karang Barat Sub-distri¢€lurahan
Tanjung Senang and Way Kandis (Tanjung Senang &atict), Kelurahan
Waydadi (Sukarame Sub-districielurahan Sepang Jaya and Kedaton (Kedaton
Sub-district), Kelurahan Kangkung, Bumi Waras, kankung and Teluk Betung
(Teluk Betung Selatan Sub-district) addlurahan Panjang Selatan and Srangsem
(Panjang Sub-district) The remaining are 5 Kelurahans (5.1%) as M (Mexlirisk,
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36 Kelurahans (36.7%) as L-M (Low to Medium) ri&®2 Kelurahans (22.4%) as L
(Low) risk and 21 (21.4%) Kelurahans as VL (Verybaisk. In the future (2025
and 2050),more Kelurahans will be exposed to higher climas, rparticularly
under scenario SRESB1 (Figure 6.4There would be two Kelurahans would move
from M-H to High climate risk category, namekelurahan Gunung Mas at
kecamatan teluk Betung Utara dan kelurahan Gargraakecamatan Teluk betung
selatan While many of Kelurahans with L-M risk categampuld move to Medium
risk category (Figure 6.4).
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Figure 6.3 Classification of Kelurahan based on their legttheir exposure to
climate risk (A)& (D) Climate risk baseline, (B)i@kate risk A2 2025, (C) Climate
risk A2 2050, (E) Climate risk B1 2025, (F) Climaisk B1 2050 (See appendix 1

for detail)
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Climate Risk of Bandar Lampung [SRES A2] Climate Risk of Bandar Lampung [SRES B1]
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Figure 6.4 Number of Kelurahan by climate risk index category

The above analysis demonstrated that how changesorrio-economic and

biophysical conditions will change coping capaafythe Kelurahans. Adaptation
programs should be prioritized in Kelurahan witghhivulnerability index and low

capacity index and being exposed or potentiallyosgd to high climate hazard
index. To reduce the level of risk of Keluraharthe impact of climate change, the
infrastructure and community development prograhmikl be directed to improve
socio-economic and biophysical indicators shapimg tulnerability and adaptive
capacity of the Kelurahans.
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Chapter 7 GOVERNENCE AND
INSTITUTIONAL SYSTEM

Governance and institutional analysis consistshoég main analysis including the
stakeholder analysis, assessment of effectiverfessrieent initiatives and programs
(short and long term) cope with future climate sisknd assessment of local
government capacity and institutional to integreltmate change into development
planning.

7.1 Roles of Stakeholders and Existing Programs in Defery and
Management of Key Climate-Affected Sectors

Stakeholder mapping and analysis conducts throwghessteps as follow: (i) to
identify stakeholder that has both direct and ixtirelationship with climate change
sector, (ii) to analyse roles, responsibility amhtcibution of each stakeholders to
climate change, (iii) to map stakeholder interest atrength in providing and
managing sectors that related to climate change.er

Stakeholder can be classified into several categonamely: central government
(line ministry/department and non-departmental gomrent institution), provincial

government, city/district government, private sectwon-government organisation
(NGO), university, multilateral/bilateral organi&ai, community based organisation
(CBO), association, etc. Stakeholder can also bassifled based on its
scope/position, which are internal stakeholdersnfioside Bandar Lampung City
such as local government, NGO's, local universitigsvate sector etc and external
stakeholders from outside the city such as cengalernment, provincial

government, international donor agencies, etc.

In this section, stakeholder analysis will be spealily undertaken for climate-
change related problems facing by Bandar Lampunigiwére flooding and water-
sanitation.

7.1.1 Role of stakeholder in flood management

Even though Bandar Lampung is located 100 metrgeabea level but the city often
have flood problem. In 2008, the city suffered frbig flood which caused a lot of
material lost. Flood in Bandar Lampung is caused ot of factors such as high rain
fall, poor drainage system, poor community attitwdel reducing of green area.
Another factor that significantly cause the floodthe city is narrowing river width

along Teluk Betung and Panjang due to increased hdgnsely populated

settlements. The narrowing river width and sediraton lead river to be unable to
keep the water which lead to flood at the surrongdirea.

At the same time, deforestation at hilly area ohd@& Lampung also contributes to
flood in the city. City government is unable to ttohland use changes in hilly area
belong to private land-owners. As consequence, tamders could do anything on
their land without considering the impact. Besidi@odling, uncontrolled land-use
changes could triggered to landslide in surroundirgas.
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In order to solve these problems, Bandar Lamputyggovernment has conducted
several programs and activities such as clean pwegram (program Kali Bersih),
improved drainage system, tight-permit system ahérerelated programs to reduce
flood and to increase community awareness.

Table 7.1 Stakeholders that related to Flood and water-saiuta

Sector related to climate
Stakeholders change
Flood Water and
Sanitation
Central Government
» Directorate General of Water Resources Vv
» Directorate General Human Settlements V
Internasional Donor
» Asian Development Bank V Vv
Clty of Bandar Lampung
Local Planning Board V V
= Environment Board \% \%
= Health Agency V
= Cleaning and Park Agency \%
= Coastal and Animal Husbandary Age V
= Public Worl V V
= Agriculture Agenc V
= Fire and Disaster Agency V
Non Government Agency
= Mitra bentala \%
=  Pusbik V V
=  Walhi V
= Sahabat lingkung:i V
University
= University of Lampung V V

7.1.2 Role of stakeholder in water and sanitation

Like other cities in Indonesia, the main sourcedsfnking water provided by local
water enterprise known as PDAM Way Rilau in Bandampung. It is local-own
water enterprise which has mission to provide wéberall. In 2002, the water
enterprise could serve almost 66.1 percent of totaisehold in Bandar Lampung
(HDI Report, 2004). This percentage is relativelyhhfor urban area. However, the
water enterprise could not serve consumer for 2¢shservices due to limited water
debit. Many middle to low income people still dat have access to healthy drinking
water provided by water enterprise. With regardtiios, water entreprise will build a
partnership with private sector to increase watitdso that the enterprise could
increase its coverage and serve low income peopiaxdable price.

Poor sanitation services in urban areas affect @oanloss and decrease people
guality of life. Bandar Lampung has also sanitatfmoblem like other cities in
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Indonesia. It is stated that the coverage of stmitaervice was about 69.32 percent
in 2008. There is about 30 percent of populatidhdsi not have access to sanitation.
With regard to this, since 2008 Bandar Lampung dtywernment has been

implementing the community based sanitation prog(&animas) which aimed to

develop community based sanitation. Hopefully, teiort become alternative

strategy to improve sanitation at community leval.line with sanimas program,

there are follow-up activities supported by heatiency such as healthy family
program and healthy life campaign in order to insgethe benefit of the program

7.1.3 Stakeholder analysis

Stakeholder analysis is aimed to identify roles amdponsibilities of each
stakeholder and its potential contribution in mangglimate change related sector.

Table 7.2 Stakeholder Roles and Contributions for Climate @&

Potential Contribution to
manage Climate Change
Sector

Roles, Task and

Stakeholders Responsibility

Pemerintah Pusat

Directorate General dfFormulating and implementing « Formulating national policy

Water Resources policy and technical standard and strategy on water
on water resources through: resources and flood
formulating technical policy, management.
programming and budgeting, | « Coordinating and facilitating
policy implementation, water assistance and partnership gn
resources management, flood management.
supervision and technical « Providing technical assistange
assistance, investment pattern  on flood management through
and financing system national budget.

development, formulating
norm, standard, guideline and
manual on water resource and
administrative matters.

Directorate General dfFormulating and implementing e Formulating national policy
Human Settlements | policy and technical standard and strategy on human
on human settlements through  settlements sector

formulating policy, « Coordinating and facilitating
programming and budgeting assistance and partnership in
and performance evaluation, livable settlement provision,
technical supervisiom and water and sanitation, building
formulating norm, standard, inspection.

guideline and manual, « Providing technical assistange
facilitating infrastructure on settlement development,

development and management, \ater and sanitation and
developing investment patterr)  puilding management
and financing system, technicgl
assistance and infrastructure
monitoring in human
settlements sector such as
vertical housing, slum and
fisherman settlement, water
and sanitation, building and
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Stakeholders

Roles, Task and
Responsibility

Potential Contribution to
manage Climate Change
Sector

disaster management.

Bandar Lampung City

Government

Local
Planning Board

Developmen

Formulating and implementing =

local policy on development
planning through : formulating
technical policy, coordinating
planning formulation,
supervision and other tasks

Formulating and coordinating

planning and programming
accross sector and accross

region (climate change related

sectors)

Facilitating the integration of
climate change related issue
into development planning
Coordinating and mobilizing
financial resources for climat
change related program and
activities

Monitoring and evaluation of
climate change related
programs and activiti

Environmental
Protection Agency

Formulating and implementing
local policy on environmental
issue through: formulating
technical policy, providing
assistance on technology
development and
environmental control,
supervision and other task

related to environmental issug.

’l

Formulating environmental
policy and regulation
Controlling and law
enforcement on spatial
planning and land use
Implementing environmentl
improvement program and
activities

Promoting the open green
area (30 percent of city area
Supervision and monitoring
on housing and commercial
development.

Cleaning and

Agency

Par

k Conducting local government

task on cleaning and park
sector through formulating
technical policy, task
administration, supervision an
other task related to cleaning
and park issue.

o

Promoting the 3R campaign
(reduce, reuse and recycle)
and public campaign on was
management

Supervision the task force
(youth program) for disaster
management

Maintaining open green spag
and coastal management

e

Health Agency

Conducting local governmen
policy and program in health
sector through: policy
formulation and program
implementation as well as
other health program such as
community health service,
prevent, protect and promote
community and family health

=

Fomulating community healt
policy and program
Contributing to climate
change issue especially on
health promotion program
Providing emergency unit an
mobile health center closer t
community.

Human resources
development program

—

U o
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Stakeholders

Roles, Task and
Responsibility

Potential Contribution to
manage Climate Change
Sector

Forestry and Poultry
Agency

Conducting local government
task on forest and poultry
sector through formulating
technical policy, task
administration, supervision an
other task related to forestry
and poultry issue.

= Formulating program and
policy on forestry and poultry

= Forestry protection and
management

Public Works Conducting local government = Formulating program and
policy and program in public policy for flood management
works sector through and water supply and
formulating technical policy, sanitation
task administration, = Developing the appropriate
supervision and other task technology to control
related to public works. flooding

= Promoting green infrastuctur,
development

Agriculture Agency Conducting local government= Formulating program and

policy and program in
agriculture sector through
formulating technical policy,
task administration,
supervision and other task
related to agriculture.

« Mapping vulnerable area

policy on agriculture-
resilience

= Rehabilitating water resource

system (irrigation for paddy
field and water pump)

Non Government Organisations

Mitra Bentala

Providing advocacy to
community and developing
partnership with local
government to promote
environmental-oriented
development

= Providing advocacy on
environmental-related policy
and program (mangrove,
coral reefs)

= Increasing community
awareness on environmentg
management.

= Promoting local wisdom and
action to reduce flooding

nY

al

[

i1

Pushbik Conducting study, research grd Environmental managemen
advisory services to local at hilly area.
government on environmental = Increasing community
management and providing awareness on environmenta
advocacy to community to issue
increase their awareness on | = Empowering small scale
environmental issue enterprise to improve

economic condition.
Walhi (Wahang Walhi is an NGO that has = Providing advocacy to local

Lingkungan Hidup)

concern to environmental
protection and conservation tg
support sustainable
development.

Some focus areas among oth
are: clean production at

ers

government on
environmental issues
= Ensuring law enforcement g
environmental issue.
= Environmental education
program to community.
=  Communit-based olid
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Roles. Task and Potential Contribution to

Stakeholders Responsibility manage Climate Change
Sector
liquid and solid waste waste management

management, environment
education, land conservation
and environmental tourism

Sahabat LingkunganConducting study, research and Providing consultancy and

(Friend of| advocacy to local government advocacy to local
Environment) and community on government on
environmental conservation. environmental-friendly of

coastal management.
= Increasing community
awareness on environmental

issues.
= Campaign on environmenta|
issues
University
University of Lampung Developing partnership with | = Conducting research and
local government to conduct policy analysis on climate

research and development on change program and policy
climate change related issue | = Providing input to increase
community resilience of
Providing community services climate change.

Increasing education for
community

The management of climate change related sectd@aimmdar Lampung involved

various stakeholders with their own roles and d¢bation. Bandar Lampung city
government plays the major roles in managing ckmehange issue both for
financial support and program impementation. Céntavernment provide

regulatory framework, program coordination and ficial support to local

government in managing environmental and climatangke issies. Some local
NGOS'’s actively contributed in providing advocaaydgrogram implementation on
environmental issues. However, the existing roled eontributions of stakeholder
have been partially implemented without any coation among them. In order to
increase program effectiveness, it is needed tordwgp coordination among
stakeholder. Partnership among stakeholder is airssgent to create successful
community resilience on climate change.

7.2 Assessment of effectiveness of current initiativeend
programs (short and long term) cope with future clmate risks

Longterm and Medium Term Development Planning

The planning process at local level are strongljuémced by existing national laws
and regulations, it is therefore important to byiébok into the laws and regulations.
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= Law No. 17/2003 on State Finance regulates stagdeeidistrict-level budgeting
process. It said that district budget should beetham district annual work plan
(RKPD).

= Law No. 25/2004 on the National Development PlagnBystem primarily
provides the legal basis for the interconnectedptay system which includes
long-term, medium-term and annual development plainthe national as well as
at the local levels, sectoral (per department/rtipiat the national level and per
SKPD at the local level). The main aim of this elepment planning system is
to ensure that all development efforts in the cguare conducted efficiently,
effectively and leading toward the realization tted development targets. The
law also affirms that the Government Work Plante hational level and the
Local Government work plan (RKPD) should respedyiveecome the reference
for the national annual budget and local budget.

= Law No. 32/2005 on Local Government has the intentb integrate planning
and budgeting processes into one low. This lawfireaf the various types of
development plans, which include long term plarhveit20 year period, medium
term with a 5-year period and the annual plan (RKPD

The connection between Law No. 17/2003, Law 25/280d Law 32/2004 can be
theoretically illustrated in the Figure 7.1.
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Figure 7.tIntegrated System of Planning and Budgeting at dwafi and
Regional/Local Levels

Beside those local development planning and budgdéws, there are other laws
related with spatial management and disaster mamagfewhich should also to be
considered in climate change adaptation planning.

= Law No. 24/2007 on Disaster Management regulatgsssteed to be taken in
disaster management including pre-disaster, emeygesponse and post-
disaster management. The main substances of La@#a/are consisting
these following aspects: (i) roles and responsiedi of national and
regional/local government in each disaster managenmsages; (ii)
institutionalization at national and regional/locdevel in disaster
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management, (iii) the right of community in disasteanagement, (iv) the
involvement of international organization and besi sector, (v) controlling
mechanism on disaster management, (vi) sanctiomamém.

= Law No. 26/2007 on Spatial Planning provides polayd strategy to
integrate the use of natural resources and man-mesdeirces as well as to
protect spatial function and negative impacts otunah environment. The
implementation strategy of spatial planning consikt (i) application of
consistent zoning regulation as part of detailiapatan, (ii) systemic spatial
utilization control mechanism through zoning regola permit system,
incentive and disincentive;, (iii) consistent lanf@cement.

On the Bandar Lampung Medium Term Development R1865-2010, the city
vision is to achieve the Bandar Lampung communityciv has a welfare, just, safe
and democratic to support good public service.rilepto achieve the vision, it is
agreed to formulate 9 (nine) missions as follows:

1. To achieve good quality and affordable educatiosedaon their strong
beliefs;

To achive religion life harmony;

To improve community health level,

To improve good quality infrastructures in line kvggpatial planning;

To create city safe and order and to alleviateasdg@roblems;

To improve economic development and maintainingroomity basic needs;
To manage sustainable and responsible naturalnesyu

To achieve clean, responsible and participatoryegmance;

© ©® N o gk~ wDd

To strengthen law supremacy based on democraticgus

Based on its vision and mission, it was stated fing@n issues in urban development
namely: education, health, people economic, enwiemt, infrastructure and law
enforcement and social protection.

In response to disaster management, the Bandar wagn@ity Government has
formulated a disaster mitigation study in year 200Be study aimed (i) to map
vulnerable areas on disaster, (ii) to analyse ahhazard risk and man-made hazard,
(iii) to formulate program and action plan in rethgchazard risk. Beside the action
plan, Bandar Lampung city government has estaldislze Local Disaster
Management Board in November 2009. The Board hsgoresibility in preparing
disaster management as well as to anticipate tloblens related to disaster.
Through the existence of this board, it is expettedave quick response in dealing
with disaster management.

Some problems and identified strategies on disasé#ragement in Bandar Lampung
can be seen in this following table.
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Table 7.3. Problems and alternative strategy in related toelepment planning and
disaster management in Bandar Lampung

Problen Alternative Stratec

* Less quality and quantity of urbane Improved quality and quantity of
infrasturcture urban infrastructure

* Uneven distribution of urbap « Improve quality and quantity of
infrastructure public building

* Lack of financial capacity oh ¢ Improve urban fringe area
infrastructure  maintenance  and infrastructure

development e Improve transportation
» Ineffective spatial planning infrastructure
* High damage of water sheed areas + Improve controlling on urban spatigl
* Uncontrolled mining utilization
* Increase surfece water pollution * Rehabilitate natural resource and
« Lack of law enforcement on environmental protection

environmental damage e Improve pollution control and
* Lack of community awareness on environmental damage

managing environment * Increase community acces |in
» Lack of solid waste management empowering and natural resource
* There are disaster hazard (landslide, empowerment

flooding, earthquake, tsunami) » Improve natural resource protection

—

* Rehabilitate damaged environemn
* Improve solid waste management

Programs and Activities that related with Climate Change
a. Programs and Activities from Local Budget

Climate change involves various sector and adtisitiThe assessment of climate
change program and initiatives at local level isdzhon sectoral data. There are
several sectoral which can be classified as clinnhtnge related sector in Bandar
Lampung such as health, environment, public wogdanning and fishery and
marine. Some programs and activities related toatié sector for each sector are as
follows:

Table 7.4Programs and activities related to climate for eaettor

Health sector Health promotion and community empaveat, healthy
environment, access for poor people, preventiomstritted
diseases, etct

Environment Pollution control and environmental pnovement, naturdl
resources protection and conservation, solid wasa@agement,
green open space management, etc

Public works Drainage system improvement, floodtimn control over spatig|
planning, regional development and natural resounggovement,
etc

Fishery and marine Coastal area mitigation

Forestry Forest and land rehabilitation
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In 2008, Bandar Lampung city government allocatBdR 11 Billion (equivalent to
USD 1.2 Million) for climate change related actieg in five sector. Compare to
total local budget, both for routine and developtrexpenditure, the percentage of
the budget that allocated by local government fonate change related activities
was only about 1 percent of total budget. Publickssector allocated about IDR
8.8 Billion (9 percent of its budget) for some marms and activities related with
climate change. Then health sector allocated alm@ds® 3.2 Billion, and
environmental sector is about IDR 2.2 Billion. Forestry sector, there was central
government fund provided throuh task assistan@008 which amount of IDR 1.5
Billion especially for forest and land rehabilitai

Table 7.5Budget Related to Climate Change 2008

Sector # Budget Realizatic %

(in IDR Billion

Total budget | # Related to CC
Health 21.9 3.2 15
Public Worl 99.7 88| 9
Environment 3.8 2.2| 66
Planning 4.5 01 2
Fishery* 5.6 1.5 27

*Source of budget from central government techrassistance
b. Program and Activity from Central Government

Central government also contributed to the imprometrof environment in Bandar
Lampung. Some programs have been implemented iCitlyesuch as NUSSP and
PNPM Urban. The implementation of these programdneentribution from local
government.

As the central city of Lampung Province, City ofriiar Lampung became a magnet
for community surrounding the area to come to tie Rapid urbanisation without
appropriapte service provision support has creptetilem to the city including the
growth of slum areas.

In order to address the problem, city governmerg haen participated in the
Neighbourhood Upgrading and Shelter Sector Proj@dt/SSP), funded bysian
Development BanKADB), The project is aimed to assist local goveemt in
reducing the number of urban poverty through pastnp development among
government, private sector and community. The NRI®&s built neighbourhood
infrastructures and facilities such as local roadnstruction, solid waste
management, water supply, drainage system, comyntoiiets and street lighting.
In total, there were 142 hectares of slum areas baen upgraded with the number
of beneficiaries reached 12.000 household.

Project financing has been done through cost shdriom ADB loan and local
government budget (60:40). The cost sharing isdaseocal government capacity.
Table below show the cost sharing between twogxarti
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Table 7.6. Cost Sharing in NUSSP Project (in IDR Billion)

2006 2007 2008

ADB LG ADB LG ADB LG

4.38 3.2 2.6 1.7 5.9 2.5
Total | 7.6 4.3 8.4

Another program that contributes to infrastructim@rovement in Bandar Lampung
is Program PNPM Mandiri Urban. The involvement e tity in this program is to
improve urban infrastructure in the city. In 201BNPM Mandiri Urban is

implementing in 13 locations with total budget altion is about IDR 18.5 Billion

(or equivalent to USD 2 Million). The fund is corgifrom central government (IDR
15.5 Billion) and local government (IDR 3.17).

7.3 Assessment of Local Government Capacity and Institional
to Integrate Climate Change into Development Planmig

Although, local government is the main actor in aging city-climate hazard, but
the role of other stakeholders are also importlns important also to know the
capacity of local government and its institutioniritegrate the climate-change issue
into development planning. There are at least &) (aspects will be analysed
including the role of stakeholder, existing lawsdapolicies, the availability of
planning document, institutional capacity, finahciaapacity and program
implementation. This following table is summarizbd analysis result.

Table 7.7: Assessment of Local Government anddtistial Capacity to Integrate
Climate Change into Development Planning

Component Strenght Weakness
The Role ol| « There is stakeholderThe roles and contributions
Stakeholder involvement stakeholder are still partial
 There are national prograpand not yet integrated into
supported by internationalpolicy
donors (such as PNPM dan
NUSSP)
Existing laws and = There is a law required the logdlack of understanding on
policies government to formulatehow to formulate operational
planning  document  whichstrategy in order to elaborate
considering disater mitigationthe required-aspect of the law

and adaptation and climal
changes

tento planning document

The availability off « The next mid-term plan will be- Not all stakeholders
planning document  formulated and also the draft pf understand and have
spatial plan is on-going revisign capacity to formulate
— this is an opportunity tp disaster adaptation and
integrate climate-change issues mitigation and climate
as well as disaster management change resilience
into planning documents planning
e There are disaster mitigation Disaster management
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Component Strenght Weakness
studies action plan is not ygt
formulated (so that there
is no legal document far
disaster management)
Institutional » Establishment of City Team forDisaster management board is
Support ACCCRN project not effective yet
e Local disaster management
board has established
Budget capacit * There is commitment to suppare Limited budget allocation
for climate change program. for climate-change related
* Budget-support from central activites (1% of tota
government through  budget)
decocentration and task= Lack of coordination
assistance among agencies lead o
 International donor support program duplication and
overlapping
Program * Program and activity has donéack of coordination accross
implementation and implementing by sector and accros-region
stakeholder

In terms of stakeholder involvement, there were esaimnors supported project have
been implemented in Bandar Lampung such as NUS8RPEI®PM Mandiri Urban.
These projects have been provided benefits forl Ipeaple in improving urban
infrastructures and facilities. It is also showrcdb government commitment to
finance a partnership project.

Related with law and regulation, it is clearly mened that the planning document
should consider disaster mitigation and adaptatiod climate-change issue. The
problems is local government doesn’'t have capdaatglaborate the aspects into
planning document. It needs the technical assistanc capacity building program
to improve the understanding and capability of lgovernment officers.

In 2010, the Bandar Lampung City Government wilhialate a new medium term
development plan as resulted from the direct edacwhich will be taken in June
2010. This is a good opportunity to integrate thienate change aspect into the
document, so that it can be legally-binding. It deeolitical commitment and
comprehensive understanding from the City Teamttoduce the issues.

Related with institutional capacity of local goverant, there are some strengths
related with the establishment of city team, cdrgowernment and donor support on
financing opportunities and some project implemgoadone by stakeholders.
While in the weakness are mostly related with thedhto have better coordination
across sectors and across regions in order to eethe ineffectiveness project
implementation. It is also pointed out the needtrengthening the City Team as
champion to introduce and to integrate climate-gleanissue into local planning
document.
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Based on facts mentioned in previous section, taeresome findings which can be
conclude as follows:

* In relation to spatial planning and disaster manzaye

= RTRW Kota Bandarlampung is now on going revisiod #rere are rooms to
provide inputs on climate change issues

= Some normative subtance on Public Greean Areasiaadter mitigation.

» Local Disaster Management Board has been esta@ilishsBlovember 2009,
although the board is not yet effective on progmamplementation.

* There are some infrastructure program responsdin@ate change (such as
PNPM Kota Bandar Lampung), construcion of irrigaticetwork, etc

* The spatial planning formulation mentions the neédyreen open space
(30%);

* There are community based program on environenuB Ky

* There are non governmental organization involvemientnvironmental
management

In order to improve the urban resilience plannielgted to climate change, there are
some steps need to taken as follows:

e Strengthen capacity of local government in integgatclimate change into
long-term development planning. Strong scientifarks on climate change
scenarios and climate change impacts in Semaraiygwil be required to
assist local government in developing horizon plmadaptation to climate
change. Technical assistance and capacity builgimrggram for local
government officers is required to enable themewetbping horizon plan of
adaptation.

* Integrate climate change adaptation framework @ity of Bandarlamung
planning and spatial planning document

v' Set up methodology and substance for developingarsion of City
Spatial Planning RTRW) with climate change issugsimpacts

v Set up methodology and substance for Medium Teranrifhg
(RPJMD) of City of Bandarlampung related to climatenge issues
and impacts

* Increase stakeholders (government, community andtp) understanding
and concern about climate change through sharedifga communication
strategy and capacity building program;

* Increase community resilience on climate changeugin finding and
developing several efforts and local wisdom througimate change
adaptation pilot project

® Horizon plan of adaptation relates to the lifetiafielecision-making associated with a particular
activity — how far into the future is it planned@hus it is the period of time over which a partaul
adaptation program is planned to be implementede@et al., 2004).
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CHAPTER 8: ADAPTATION ACTION PLANNING

Adaptation is a quality that enables oneself tongea or to change one’s
surroundings in order to become better suited diovigal. It is a key component of
resilience, the more adaptive a person or peoglenbre they are able to cope with
changes which may happen to them. From the ComynBased Vulnerability
Assessment, we look at not only existing adaptatidhat communities and
individuals have developed, but also at the paaefr future adaptation in times of
stress. Again this is a speculative study but @rediscern a capacity for adaptation
by seeking to identify those qualities and capesifieople may have to adapt.

Survival in the urban world of developing countriesiot for the weak. Considering
that many who move there may have been born intomide surroundings, more
used to natural cycles, plentiful agricultural protion and ages old activities which
may require little or no schooling, moving to they presents a wholly different set
of challenges. Thus for migrants to the city lie fraught with adaptation and
survival strategies, to a market economy, to cantistashifting opportunities, to
unpredictable events that are out of one’s immediintrol. The urban poor
demonstrate that they are amongst the most adejtvatoping adaptation strategies
as they seek to consolidate themselves in an bfistile urban context that many are
unfamiliar with and initially unequipped to thrive. It is thus necessary to challenge
our notions about who and what is adaptive sinceavee not simply discussing
vulnerability, but the capacity to adapt in timésballenge. The simple existence of
such large numbers of poor, finding a living, hoagsibuilding communities in often
the most challenging places is testament to a &dgiptive quality.

Adaptation strategies will be assessed through dpic of their capacity for
resilience to climatic phenomena, but they are o wiay merely limited to
responding to physical risks such as flooding. Siacaptation cannot eliminate
extreme weather risks | look at ways in which intpaare limited, either by
responding to them, or preparing for, them adedyai®'e look initially at the
multiplicity of different ways in which communitiein each city have developed
adaptation strategies, what they are and what iboitibn they make to increasing
resilience. Then we seek to extract lessons andriathat may contribute to each of
these strategies being viable and successful.

8.1. Adaptation Strategies

Below are described some of the different adaptastrategies that have been
observed in the communities studied during the Camty Based Vulnerability
Assessment. While they all relate to adaptationseteere climate events they also
relate to survival adaptations borne by the needdapt and survive in the city.
These two ideas are very much interlinked. Ben#taHist an analysis is performed
to gather lessons about what makes these adaptatiable, what are factors that
may contribute to determining their success, asl sl any constraints and
opportunities. Another table also describes the sway which such adaptations
contribute to disaster response, preparednessaiti@mce.

- Progressive reclamation of land The coastline of the Kangkung community has
been progressively reclaimed along the years byattmeimulation of a mixture of
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earth and trash. As a result many homes once mtabheve the water are now on
solid ground. However this process actively proradtee dumping of trash in the
water and on the shore, often by creating littleribes of rocks and then filling the
area within. The accumulation of trash attractdpésats and mosquitoes) leading to
unsanitary conditions and a high incidence of mlaflhis adaptation to the
landscape does increase the permanence of homesilbging the need to replace
posts exposed to water and high maintenance @ssisell as improves the chances
of installing local services and increasing access.

- Structural improvements and infrastructure: In some areas of Pasir Gintung
local residents have taken the initiative to bsiidictural improvements in their

communities without waiting for local government bave to build them. The

residents along the riverbanks for example havetedea small wall (about two feet
in height) in order to prevent water spilling intteeir homes during all but very high
flooding conditions. Money is collected from neigind and the labor is carried out
by the residents themselves. While a piecemealiamigtd infrastructure barrier it is

effective and responsive to their needs.

- Increasingly resistant housing:In the fishing communities of Kota Karang and
Kangkung there have been many incremental architdcadaptations to homes in

order to make them more resistant to the destrieffects of the sea. For example
in Kangkung many of the fisherman’s homes thatoait on wooden posts have had
these posts reinforced with concrete ‘jackets’ sTirevents their continual exposure
to seawater and thus reduces the need to replanedtiery six months. This can be
done incrementally (not necessarily all at oncell aiven the financial means

available to the family.

- Living above the water: Families that live above the water such as thod¢oia
Karang are adapting to the economic necessity oésacto employment, markets,
opportunities and services, and lack of accessand.lMany of them come from
different cities, even different regions of Indoaesand their adaptation to the new
city takes the form of adaption to challenging pbgsand environmental conditions
in order to secure necessary economic conditions.

- Gradual consolidation of neighborhoods:Urban poor communities such as those
within Kangkung (Lingkungan 2) and Pasir Gintungnfikungan 2) have been able
to consolidate their neighborhoods and thereby aedieir vulnerability by the
incremental improvements. Even without secure tendre, sustained investment by
city government or large amounts of capital overnamber of years local
communities have been able to progressively imprdi@nage systems, build
retaining walls and steps, and install water pifgéss has reduced the incidence and
risk of landslides, flooding and coastal erosidthaugh not completely eliminating
these risks, but demonstrates the community’s e¢gpecdeal with climate change
risks alone with modest projects and not relyindawge scale ones.

- Housing on stilts In some communities such as that of Kota Karadogagthe

river banks houses are built on stilts, even alghotlhey are on dry land. This is not
necessarily an adaptation to specific climate risks a Bugis tradition by these
Bugis migrants, but does allow for the storageawfé items (such as for vending
carts and construction materials). It also alloas deasonal flooding not to affect
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their homes and thus helps reduce vulnerabilitpgs of assets given unusually high
flooding. It is worth mentioning however that asreBugis people prosper in the
city they decide to adopt conventional housing n®dehich start at the ground

level) and thus lose their adaptive architectutaibaites as they acculturate to their
urban surroundings.

- Water harvesting and animal husbandry: Families with scare water and food
resources collect water run off from their roofs ¢éeeaning activities and sometimes
bring up animals (chicken, hens and even goatsupplement their diets. These
families incidentally live on houses on stilts abdlie sea, where space is scarce (in
Kota Karang and Kangkung). Adapting to socio-ecoiconeeds, lack of services
and limited space this is an alternative that hélesn economize on their spending
and water use while allowing them to be self sigfit. Collecting water means that
they are less reliant on a government water delisgstem that doesn’t serve them, a
reactive survival measure.

- Ability to access cash through credit and fungibleassets:A well used survival
strategy, both for every day survival as well dbofeing extreme weather conditions
and disasters is the ability to access resouraasiliés often need to access funds to
supplement their incomes and do so by taking oedlitfrom informal lenders or
from local shops. Other ways are to sell off assmish as televisions and
motorcycles to raise money in the event of an eerarg or need for instant cash, or
to participate in community savings grouggig¢ang. This lets them bounce back
from periodic cash flow crises by having fungiblesets handy or people and
informal institutions from which to access resostcelhese institutions are
characterized for their informal nature, not invoty bureaucratic processes or
deposits, but do imply higher interest rates ardidmee on one’s reputation in the
community.

- Community collaboration projects: Communities collaborate in order to improve
their surroundings by contributing their days afftbommunity projects such as clean
ups and building retention walls. Such projectsh@ community of Pasir Gintung
serve to clear drains that helps ensure that dyaimater does not become hazardous
or overflow gutters damaging homes and propertys Thknown agjotong royong
and requires a consistent and coordinated colléibarbetween different groups and
areas of an area. This can be a challenge since aomas may be more dedicated
than others in their community clean ups, with itufa to clean drains in one area
upstream adversely affecting other areas downstream

8.2. Lessons Learned from the Communities

The adaptation strategies identified above offemmusight into understanding what
exactly determines viable and successful stratef@sthese strategies to have been
developed and implemented they must have been peaigble some how, so what
factors have made them possible, and why has thencmity chosen these ones?
Although a comprehensive analysis can only reaifiti be made in the wake of a
severe climatic event we can glean clues that allewo identified factors which
contribute to good and effective adaptation stiakegBelow are some of the
common qualities that seem to be present in thptatian strategies listed above:
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- Quite simply ‘they work’: The adaptation strategies above are a very pedcti
response to the overriding threats and realitieshef populations studied. Their
responses have been developed because they wdtiefor not because they sound
like good ideas or have potential. This is a vempartant point to recognize, success
may not necessarily be defined as having largeesogdact, what is more important
is that in a very practical sense these adaptatiaue real bearing and effect on their
everyday lives.

- They are inexpensive and work with what materials g available: Adaptation

strategies may take time to develop, so they devijoa consistent application of
time and resources, and for the urban poor resswaee scarce. Evolution is almost
always incremental and from inexpensive, or freatemals. Such examples include
the scavenged housing materials from a nearby Sceap, or even community
savings groups that collect very minimal amountsese are what people can afford
and that make sense to them.

- Accessible in times of needAdaptation strategies also have to be accessibémwh
you need them the most, in times of distress. dieoto raise capital to recover from
a flood a family may sell their television, motdebior other fungible assets, rather
than go through a bureaucratic process of appbeatithat might imply lengthy
paperwork. Generally in the city people want act¢esssources quickly and this is a
very important characteristic of adaptation stregegthat work, they are easily
managed and accessed.

- They don't rely upon big government projects or inerventions: In a country in
which government resources are scarce and respoagebe lacking urban poor
communities do not wait for government to save th&hey save themselves. Thus
they have developed reliance upon community or@dioiz and initiatives that better
respond to their needs within their own means. ¥/gibvernment intervention is
appreciated and instrumental local geliance seems to be a key characteristic of
adaptation strategies.

- Adaptation to severe climate events must work togker with other adaptation

strategies: Those most affected by climate change may not kooweare to plan for

it if it doesn’t benefit other aspects of theirds: Since the urban poor have a very
practical outlook those adaptations that are ssfgefor them are those that work
with other strategies that they are concerned absuwth as health, housing,
education and livelihoods. If something can makenthsafer and also deliver on
making them wealthier then that is what they akelyi to seek. Safety for its own
sake is not a motivating factor, but when otheréfiém can be derived then the
solution becomes workable.

- The whole is greater than the sum of the parts¥lany of the adaptation strategies
are successful because they harness the collegffiwes and strengths of people.
They are rarely individual efforts. There is notyoa willingness to work together
but an affirmation that by doing so the outcomd d better. People are concerned
about each other and when this concern translateglliective action the results can
be significant.
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- Leveraging government support leads to better restd: When communities are
able to work together with local and city governmémd vice versa) adaptation
strategies seem to have been successful. For egarapimunity investments when
matched or leveraged with government investment® wble to make a significant
and lasting impact on the neighborhood’s conditions

- More access to information can lead to better outeoes: Vulnerable
communities have to constantly evaluate their Sina be it economic, housing or
health. Adaptation strategies that can help thefmaiee more access to information
and thereby make better decisions about their t&dtuawill lead them to better
outcomes. At a very simple scale the knowledge iiereént savings groups or
different interest rates from local lenders caratiyeincrease their economic options
and reduce their vulnerability. Urban poor commiesitare usually isolated and so
successful adaptation strategies seem to increasssito information.

8.3. Pilot Project in Bandar Lampung as Adaptation Action
Planning

Bandar Lampung are looking for pilot model to it approach that can contribute
to city resilience planning. Pilot activities teshovative and potentially replicable
interventions to enhance climate resilience. Dutiing engagement phase of this
initiative that there will be significant opportiyito implement small scale projects
prior to the development of multi-stakeholder digyel climate change resilience
action plans.

The objectives of pilot implementation are:

- To prepare for climate change impact at the ciglle

- To engage city level stakeholders (city governmé¥iGOs, universities,
CBOs, private sectors, community groups)

- Toimplement the pilot projects that test climeli@nge resilience strategy
- To test the adaptive capacity of the community

The subject of pilot project implementation is \edable people who affected by
climate change impact. The beneficiaries are woneéildren, elderly and men,
both in terms of increased awareness, increasé dapacity, influence local policy
etc. The activities of pilot project should alsoaner in line with these criteria:

. Replicability

. Addressing current and future risks

. Benefit to local community

. Innovation

. Collaboration

. Scalability

~N o OB~ W0ODN R

. Sustainability Strategy
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There are some additional criteria that should dredacted by the implementer of
pilot project:

= Implementation of pilot project has to be relatedhe local problems at local
administrative or cross border administrative comities on issues of
environment, health, education, social, economywhrich related to the
impact of climate change.

= Implementation of pilot project directed for adda and response effort
activities to the impact of climate change, sucheassion, flooding, drought,
landslide, and etc.

Below are the selected pilot projects in Bandar pany:

The 1 Pilot Project in Bandar Lampung: Participatory Design of Adaptation of
Community Resilience in Kangkung and Kota Karang Sb-district, Bandar
Lampung City to Climate Change by Lampung Ikhlas —Local NGO

Lampung lkhlas is an open and independent assaciatbrking on field of building
solidarity between society of natural disasterimstand for humanity. Founded on
26 December 2004, Lampung Ikhlas has been actirgliemented activities related
to disaster emergency response, voluntary progaachetc. And as a response to the
local problems in Bandar Lampung City because efitihpact of climate change in
sectors of environment and water availability, thaye been selected as pilot project
implementor in both Kangkung and Kota Karang Sudiridit. Lampung Ikhlas
project title is: “Participatory Design Adaptatioof Community Resilience in
Kangkung and Kota Karang Sub-district, Bandar Langp@ity to Climate Change”.

The objective of the project is “to increase untirding, awareness, and
participatory involvement of the community in orderbuild adaptive capacity to the
climate change impacts”. Further, the targets efpfoject are:

1. Building understanding and implement program aiiéigifor society
in Kangkung and Kota Karang Sub-district to the attg of climate
change (within social, economy, and sustainabiadigectors).

2. Increasing community capacity to adapt with climettange.

3. Increasing awareness of community in Kangkung anthKKarang
Sub-district to climate change.

4. Help to increase community living standards in treasector,
household economic resilience, environment managemand
adaptation to climate change.

The subject of the program activities are vulnesat@mmunity groups that impacted
from the climate change events in coastal areaefptogram: Kangkung and Kota
Karang Sub-district. The beneficiary communitiestioé program are: vulnerable
communities to climate change, including women/|dechhn, adult male especially
from fisherman family, poor family, and others; terms of increased revenue,
improved health status, convenience, and increasevliedge. Implementer of
activities is groups that already exist within sigi
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Furthermore, the project activities are including:

1.

Program Socializationto build voluntary involvement motivation of
local community in implementing the project;

Survey to gather data and information of the area anmblpms in
supporting the success of the project;

Focus Group DiscussiofFGD): to build togetherness, readiness, and
willingness of community in order to adapt withneiite change;

Waste Managemenincreasing community awareness and capacity to
solve the problems of health related to the clindt@nge event impacts,
and increasing income through waste recycling itnginorganic fertilizer
training, trash painting contest, and provisiowaiste recycling facilities
activities;

Clean Water Provision for Householdncrease community capacity,
solve the problems of water shortage as an impadimate change

events, and build water management groups througlkish water

filtration training and creating brackish water triition installation

activities;

Media Campaignto socialize climate change impact in order tddou
community resilience through the creation of leaflsticker, poster,
calendar, and banner ; and

Documentary Film Makingto explain the stage in the project activities.
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The 2" Pilot Project in Bandar Lampung: Capacity Building of Panjang
Selatan Sub-District Society to Cope With Climate Gange by Mitra Bentala —
Local NGO

Mitra Bentala founded on 9 April 1995 with a visitmcreating “the sovereignty of
coastal marine communities and small islands of fuamg in the management of
resources in a democratic, equitable, and sustaihaBince established, Mitra
Bentala has been involved with government, localQ\@ducational institution,
privat sector, and society in numerous coastal smdll islands activities related.
And as a response to the problems of climate chawgat impact inkKelurahan
Panjang Selatan, Mitra Bentala has been selectqal@sproject implementor in
Panjang Selatan Sub-district. Mitra Bentala projgte is: “Capacity Building of
Panjang Selatan Sub-district Society to Cope witm&e Change”.

The objective of the project is “as an effort teesgthen the capacity of communities
in an effort to increase community resilience ohjBag Selatan sub-district to
climate change”.

Further, the targets of the projects are:

1. Short term period:

- Increasing the capacity of the community througtivacinvolvement and
improving knowledge of climate change adaptatidoréd;

- Build public awareness in understanding and solpngblems related to
climate change impacts; and

- Adaptation efforts to climate change through wastemagement, provision of
drinking water refill, and rehabilitation.

2. Long term period:

- Encourage the formation of community groups in dldeptation to climate
change;

- Encouraging the creation of collective support foe implementation of
adaptation to climate change in Panjang Selatand&uttbct; and build
capacity adaptation to climate change.

The beneficiary communities of the program are: mwomity in 3 wards of Panjang
Selatan Sub-district along side the coastal arep touthe hill, especially for
vulnerable communities to climate change, includisgerman family, poor family,
female headed family, and others.

Furthermore, the project activities are including:
1. Socialization program socialization in sub-district level arrduyp discussion

in ward level;

2. Waste Managementvaste management training, establishment of waste
management group, and provision of waste facilaiesvities;

3. Rehabilitation, Natural Resources Education, andjildhce to Disaster
natural resources management education, eco-faminisducation,
rehabilitation (tree planting), and making disasteasicuation route and maps;
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4. Installation of Drinking Water Refillinstallation of drinking water refill
training and provision of drinking water instaltais refill;

Campaign documentary film making and creation of posteaflet, and t-shirt.

THINKING FLOW OF ACTIVITIES

Climate change issues
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Figure 0.2 Thinking Flow of Activity

Pilot projects are necessary to help local govemime better understand how
climate change will impact communities and sectbosy current capacity has to be
strengthened and spatial plan to be improved tm foimate change-resilience city
and how to use the good lesson learnt from pilotdeisigning long term policies and
strategies to address climate change.
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8.4. Adaptation and Resilience

The following table attempts to categorize howadhevementioned adaptations may
be understood (i) as contributing to resilienced i) by reducing the impact of
climate events by facilitating disaster preparedreasl disaster response. It is in this
way that adaptation strategies can build resiliebgepreparing in advance they can
help reduce risk and/ or facilitate a response #flaivs them to bounce back and
recover.

Constraints and opportunities to strengthen adaptie capacity:

Below is detailed an analysis on what the exisfmgjors that adaptation depends
upon, what are the constraints that may existliimats it occurring and what are the
opportunities that currently exist in the studi@inenunities that can provide a basis
for further progress in building resilience.

What are the factors upon which adaptation may depsd upon?

Money Lack of access to capital may limit capacity to mak

investments.
Capacity levels Lack of ability to adapt to different conditions.
. Necessary to learn about adaptations and thredth@m to
Understanding
respond.
Access to Information can empower by giving tools to access
information knowledge and resources.

Collaboration and Marginalization from decision-making can excludenfr
engagement w/ local| access to information, resources and tools negegsadapt

government effectively to different conditions.
Migration and Overburdened capacity can limit the ability to lexible and
growth rates cope with change effectively.
Public service Ability to develop can hinder or stimulate develaghand
delivery adaptation.

Physical access to resources, information and tiegends
Mobility upon physical access

What are the constraints to developing adaptive stategies?

Urban poor communities have less access to infeomab
Information are not as informed about changes and opportuimtigeir
environment.

Access (political, Disadvantaged communities often suffer from isolati
economic and physical, economic and political, which reducesrthe
physical) opportunities

Capital (both from | With adequate resources vulnerability can be greatluced
local population and open up many possibilities for adaptation. Lefdiocal
and local investment (by government and by the populationjiéis the
government) development of alternatives.

Community Lack of community collaboration and cohesion can
collaboration undermine collective processes and projects, andlicainish
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the voice that a community has in making claims.

Institutional +
jurisdictional
collaboration

An inability for local governments to coordinat@ithactions
institutionally (between different departments) amdpace
(across different jurisdictions) can hinder thesefive
implementation of programs, projects and initiagivieat
could assist adaptation strategies (eg. offer tyuléalth and
water services).

Natural resources

A lack of natural resources can hinder the capaoigdapt by
limiting the tools accessible to develop changeks an
adaptation strategies, or make it much more costly.

Dependence on
outside factors that
cannot be
controlled

Economic futures amot determined by local dynamics &
factors, they occur in different cities and far ofuntries.
Much of the livelihoods of local population depeangbn
factors that are out of the control of local popiolas.

What are opportunities present?

Existing cases that
exist and work

There are many adaptations currently being usec
developed within the study sites that can be shaneidheir
benefit spread. They have already proven useful and
effective.

Possible social
networks of people
in similar situations
with know how

Pooling of collective knowledge can help to as
adaptation strategies by opening up access tol sagpdal,
information, tools and potentially political infloee.

Local level
neighbourhood
government

Many local governments are very keen to assist thei
populations, have skills and willingness to imprdive
conditions that can lead to adaptation. Good Witiidd be
harnessed and encouraged.

City and national
government
programs (e.qg.
PNPM)

Existing programs and policies at the city andorl
levels are designed to improve conditions for loealdents
but they often are not articulated with local mitves. If
understood and better coordinated they can askgtation
strategies.

Materials and know-

how from industries
and economic
activities

Existing economic activities can serve as resouaoes
political support. Not only are many residents ently
employed giving them know-how, they also use lg#ro
resources, and gain valuable financial income fiioam.
Politically they could be a powerful ally.

Local leadership

Local study communities demonstrated strong leigra
quality that is essential to bring about change eargiire
resilience.

Community cohesion| Communities also demonstrate high levelcollaboratior

and cohesion making collective projects possible.

Local civil society
organizations

The existence in both cities of local civil soci
organizations indicates that there are human ressuhat
can contribute to social change processes thatassi
communities with which to collaborate with.
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8.5. Specific Ideas to Strengthen Adaptive Capacity

The strategies and projects below offer a few jbessdeas as to how to strengthen
adaptive capacity in Bandar Lampung. A preferenage leen given to know-how
and experiences that are already being the prdctidthin the study sites. Lessons
can be easily learned and transferred from suchscasice (i) they are already
proving themselves as workable and (ii) they wduddmore easily introduced from
communities and groups which come from a similamtext rather than brought in
from outside agents. Other ideas look to capitadiz¢he lessons learned and address
specific issues related to vulnerability in the tiplé dimensions in which it presents
itself.

- Invisible cities, making them visible:In the case of certain hitherto unrecognized
or undocumented communities, such as the newlyeatninigrants of Kota Karang, a
community level census and survey would help toudmnt exactly what needs
these people may have. As yet there is little apaten or understanding of these
people’s needs or conditions. Local government matyfeel the need to provide
them with services or enter into dialogue with theince they are not aware of the
scale or nature of this need. They convenientlyypg@n ambiguous invisible space.
By better documenting these areas local neighbar®el government could have
a better idea about what services are necessavwy rffany people need access to a
health center, or pupils in a classroom) and assltr could receive budget
corresponding allocations.

- Adaptive reuse: There are already many resources that come td loban poor
communities that can help bolster resilience btitaye not fully taken advantage of.
Cases of adaptive reuse are already evident istthily sites: reusing trash to reclaim
land on the coastline in Kangkung and harvestingewfrom the roofs of homes
above the water in Kota Karang are two exampleshefways in which ‘free’
resources can be given additional uses. One ide#dvibe to utilize the empty water
drums (in abundance in coastal areas like Kotam@rto harvest run off water from
rooftops in Pasir Gintung. This would help to pawian alternative water source for
non-consumption activities and also be a tempaosanrl for run off to reduce flash
flooding.

- Subsidies Given the precarious economic situation faced umpan poor
communities certain social services are simplyadueach. Government could assist
by subsidizing access to these services to ensatehte urban poor can benefit from
them. Subsidies for education and water would Hlister resilience and reduce
vulnerability in many urban poor communities. A neotion subsidy would help
significantly lower their costs. In the fishing comnity of Kangkung almost all
children above twelve years are pulled from schtw@jr parents unable to afford
sending them to high school and needing them t&wban education subsidy could
secure their retention in school until they finisigh school they could access a
whole range of employment in the city and not rekglusively on fishing related
jobs.

- Sharing community narratives + networks:Many urban poor communities live a
very isolated existence in which they are oftenwara that their realities are very
similar to other urban poor communities not far gwa the same city. This denies
them the opportunity to share information betwdesniselves, learn from each other
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and build social networks that could build resitienBy encouraging exchange and
meeting of communities could encourage the formatibsocial networks, sharing
of information and learning.

- Low cost financing of incremental housing improvenents: It is evident that
urban poor residents can improve their own houstogditions and thereby
significantly reduce their vulnerability to climatésks. Incremental, small scales
changes help to gradually build more robust andstaa® homes and stay within
limited budgets. Houses on stilts in the Kota Kgranmmunity have wooden posts
strengthened by concrete one by one, making thes dasceptible to waves and
erosion. By making accessible financing availatamifies can purchase materials
and slowly improve their homes by themselves, naiting to rely on government
projects or the accumulation of large amounts wingms. Small improvements, such
as better roofing for example, can significantlgiuee vulnerability in a place that is
prone to cyclones and heavy winds.

- Neighborhood Vulnerability Index: A number of communities have been
identified as possessing qualities that make theghhh vulnerable to climate
change. Through progressive investments in projaots improvements some of
these qualities can be reduced over time and theretuce the neighborhood’s
vulnerability. It would be useful to see how praggds being made over time, this
would allow groups to know what strategies are wagkand what areas needs more
targeted assistance. By compiling a database vdainhmonitor progress in time and
space the neighborhood would have a gauge of hois doing to reduce its
vulnerability, and how it may compare to other areethis regard.

- Detailed maps for local neighborhood government se By keeping detailed
maps at hand that identify assets, populationscateborize hazards they can better
prepare for a climate related disaster, such agxXample setting up early warning
systems. Such maps would be also be a vital resdorcdisaster response: in the
event of a landslide for example as they could jp®van instant database of
community assets from which to launch a rescueoonstruction initiative. Access
to information, in a clear and accessible formagdgsential to reducing vulnerability
and strengthening resilience; maps and a commdaibase can help provide this.

- Alternative social safety nets:At the moment there is little in the way of a
consolidated policy which serves as a social safetydisaster for those families
whose homes and property damaged are extreme weatgt which leaves. Local

government can only provide scarce resources thatganerally described as
insufficient. Affected communities end up relyinggam private foundations and

charity, or their own survival skills, such as hetcase with the flooding in Pasir
Gintung. However other social safety nets couldekplored which may keep in

store resources in reserve. A city warehouse thaldccollect and hold items, or a

bank account that could store donations, are plessibdels that put away resources
in a fund for future events. A city Task Force wbbk charged with managing such
a fund and determining its use..
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Table 0.1 Adaptation and Resilience in Bandar Lampung

Adaptation How does it contribute to resilience? Dnensions it Preparedness| Response
impacts
Progressive reclamation of Reduces the impact of waves on housing structoweerl costly| - Economic Yes No
land housing costs, safer area to circulate and build on - Physical
- Housing
Structural improvements | Increases access to services (water), circulatimhraduces the- Physical Yes No
and infrastructure threat of landslides, flooding and health epidemics - Health
Improving housing Increases the durability of homes and their capaitit resist] - Economic Yes No
incrementally shocks, reduces economic costs, creates lastiegtiment. - Physical
- Housing
Living above water Provides low-cost access to emova opportunities, cheap Housing No No
housing alternative and first rung on migrant ladde - Economic
Consolidation of Increases social capital due to collaboration aftdnopolitical | - Social Yes Yes
neighborhoods mobilization due to collaboration with government. - Political
Raised housing Allows families security from sewddloods, gives storage spaceHousing Yes Yes
and provides refuge.
Water harvesting Provides additional source of watesupplement scarce water Water Yes No
supply. - Economic
Access to credit and cash Allows for purchase obdgo+ materials that can suppprtEconomic Yes Yes
survival strategies and lend economic flexibility.
Community collaboration Increases interconnectesines social network and unity of Social Yes Yes

neighbors can facilitate projects and action.
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CHAPTER 9. CONCLUSION AND
RECOMMENDATION

Based on historical data, it was clear that climafteBandar Lampung City has
changed. The most tangible evidence can be seentfre increasing trend of mean
surface temperature over the last 100 years incitye The change in seasonal
rainfall was also found in the historical data,ioading a shift in the monsoon onset
and a change in the frequency of extreme rainfalGlobal warming due to the
increase of C@ concentration in the atmosphere under SRESA2 arRESB1
scenarios will change future climate of Bandar Langp City. Wet season (DJF)
rainfall may increase slightly in the future, whitee dry season (JJA) rainfall might
decrease. However, further studies to refine d¢knzhange scenarios in Bandar
Lampung City using regional climate models and igtiadl downscaling is
necessary.

Impact of extreme climate event were analysedrimseof four major hazards: flood,
drought, landslides, and sea level rise. In gendtabding usually occurs in

locations with lower elevations in coastal areashasins, or in places with poor
drainage system (non-coastal areas). While ercasimhlandslides occurred in the
hills/mountains that has a high slope. Floods mlevihe greatest impact on the
residential sector, transportation, and healthjcaljure, fisheries, drainage and
infrastructure. Meanwhile drought affects drinkimgter sector, health, agriculture
and fisheries. Social impacts caused by floods dmodight can be seen from the
social relations/kinship, labour relations, prodoctand transaction patterns of
criminality.

Flood and drought are found to be two common ckntetzards in Bandar Lampung
City. Communities have developed their own waydapt. Most communities in
coastal areas raise the floor level and build & dikadapt to flood. While in non-
coastal areas, they build a dike, and temporaryed to other locations which are
not affected by flood. During drought season, aakignt measures undertaken by
communities in coastal areas is to buy clean watkereas in non coastal region is
to reduce the amount of water consumption. Fornedaptation can also be seen on
a living strategy.

About 19 Kelurahans have high vulnerability inde®f the 19 Kelurahans, about 14
kelurahans have low adaptive capacity index andother 5 Kelurahans have high
adaptive capacity index. The impact of climateandsg that hit Kelurahans with high
vulnerability index and low adaptive capacity indexexpected to be more severe
than in Kelurahans with high vulnerability indexdahigh adaptive capacity index.
Kelurahan with high vulnerability index and low eajity index areBumi Waras,
Garuntang, Gunung Terang, Kangkung, Kedaton, Kadgaikg, Panjang Selatan,
Perwata, Sepang Jaya, Srengsem, Tanjung Senangk Betung, Way Kandis,
Waydadi In 2025 and 2050, adaptive capacity index andenability index of some
Kelurahan will increase and some will decrease.

Bandar Lampung City is already exposed to multigienate hazards, i.e. flood,

drought, landslides, and flood due to high tidéog$)o Based on composite climate
hazards index (CCHI, a function of frequency antnsity of the four hazards),
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most areas of Bandar Lampung have CCHI of equigssrthan 1.5, and only a small
portion more than 1.5, i.e. in a small part of seethern part of Panjang Sub-district.
In the A2 scenario, number of Kelurahans with COHMore than 1.5 is increasing.
Kelurahan with high vulnerability index, low capgcindex, and high composite
climate hazard index is considered to have VeryhHudimate Risk, while the one
with low vulnerability index, high capacity indeand low composite climate hazard
is considered to have Very Low Climate Risk. ClienRisk Index of Kelurahans at
Bandar Lampung City mostly between these two caiegonamely High (H),
Medium to High (M-H), Medium (M), Medium to Low (M), Low (L) and very
low (VL). Under current condition, Kelurahans wittlimate risk of index of
between M-H includé&Kota Karang and Perwata (Teluk Betung Barat Sutricll
KelurahanGunung Terang (Tanjung Karang Barat Sub-distri¢Jurahan Tanjung
Senang and Way Kandis (Tanjung Senang Sub-distriatjurahan Waydadi
(Sukarame Sub-district)Kelurahan Sepang Jaya and Kedaton (Kedaton Sub-
district), Kelurahan Kangkung, Bumi Waras, kankung and Teluk Betunglulie
Betung Selatan Sub-district) akeélurahan Panjang Selatan and Srangsem (Panjang
Sub-district). Kelurahans that are in M-H riskdkecover 14% of the total area of
Bandar Lampung. Kelurahans with VL (Very Low) rilgkel cover 21% of Bandar
Lampung area. While those with L (Low), L-M (Low Medium) and M (Medium)
were cover about 22%, 36% and 5% of Bandar Lamaueg respectively. In the
future, the climate risk level of some Kelurahafi ahange.

Climate change management (adaptation and mitigati® considered as new
concept and not fully understood by all stakehadarthe local level. No special
policies or programs related to climate changebfiih middle term (5 year plan) and
long term (20 year plan) are issued. Capacitjochl government in integrating
climate change into long-term development plannmgtill limited. This can be
understood as climate change is a complex isssteong scientific works on climate
change scenarios and climate change impacts in @abampung City will be
required to assist local government in developimgiZion plan of adaptation to
climate change. Technical assistance and capacitlgitgy program for local
government officers is also required to enable themse science-based information
for developing the horizon plan of adaptation.

A number of good conditions exist at Bandar Lamp@ity that can positively
contribute the process of developing resiliencg taitclimate change. In the existing
laws and policies, it is clearly mentioned that pteenning document should consider
disaster mitigation and adaptation and climate-ghamsue. The City Government
is also in the process of formulating a new medierm development plan for 2011-
2014 as resulted from the direct election whicH & taken inJune 2010This is a
good opportunity to integrate the climate changeeeasinto the document, so that it
can be legally-binding. Managing current and futehenate risk needs political
commitment.  However, there may be some problem#h vglanning and
programming facing by the City Government. Thesebfams are lack of
integration, coordination and vision-mission imwiite change management, lack of
budget allocation to support climate change, iriife spatial planning to mitigate
and adapt the impact of climate change.

The City Team, a team represented by various stdéfers from government bodies,
academia and NGOs, community leaders have beereébfar formulating climate
change programs for the Bandar Lampung City asqgfasian City Climate Change
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Resilience Network (ACCCRN). Government of Bandampung City has
established Local Disaster Board in November 200Be presence of this board is
important to ensure the effective implementationhakzards and climate change
programs by various stakeholders. However, therdo@ not yet effective on
program implementation.

To have resilience city to climate change, it iparantto understandiow people,
community, and sectoresponse to current climate risk and how the cuapacity
should be developed to strengthen the capacity anaging future climate risk.
Particular pilot projects are needed to get ledsamt how climate risk can be well
managed and how to use the lesson learnt to imph®/elimate change adaptation
plan.
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