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1 INTRODUCTION

This manual is deliverable Output 4.1 (Report on the design of contents and specifications for LISA, with the
initial mock-up of the system (website) and testing result) of the Technical Assistance on Climate risk
assessment for subnational adaptation and establishment of a local climate information system for climate
change adaptation (LISA) in Cambodia.

The TA is funded by the United Nations Climate Technology Centre and Network (UN-CTCN) and aims to
design a web-based local climate information system (CIS), which can support adaptation decision making
processes and provide services for climate information delivery at the subnational (local) level. The TA will
be achieved through the following key activities:

e |dentification of the current status of the CISs in Cambodia;

e |dentification of stakeholder’s needs and climate change risk assessment at the selected
municipality; and

e Development of LISA at the selected municipality.

The purpose of this manual is to provide guidance on how to use the LISA platform, including how to use it
for performing climate change impact and vulnerability assessment. The manual describes the content and
functions of each of the LISA platform pages, using a series of screenshots. This report, together with the
LISA application software and data will be additionally packaged and shared (Output 4.8).
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2 LISA PLATFORM USER MANUAL

The manual describes the content and functions of each page on the LISA platform. Potential users should
read the manual along the LISA platform itself. The platform can be accessed at: https://icem.com.au/lisa.

2.1 Home page
The home page of the LISA platform contains the following features (Figure 1):

e A navigation pane at the top, providing clickable access to the subpages: i) map; ii) map gallery; iii)
adaptation measures, ‘methodology’ and ‘about’. The navigation pane also contains a ‘flag’ drop
down menu to access the Khmer or English versions of the platform;

e The main middle section introducing the aim of the platform, the funding source and a reference to
the technical support provided by ICEM. The introduction is followed by a description (in four
clickable dark green boxes) of the key functions of the platform: i) map viewer; ii) map gallery; iii)
adaptation measures; and iv) methodology;

e The lower middle section with four clickable boxes referencing other Government of Cambodia
climate information systems: i) MOE Cambodia Climate Change Portal
(https://ncsd.moe.gov.kh/dcc/data-portal); ii) Cambodia Disaster Loss and Damage Information
System (http://camdi.ncdm.gov.kh/); Early Warning System 1294 (https://ews1294.com/); and the
World Food Program Supported Platform for Real-time Impact and Situation Monitoring;

e A banner at the bottom of the page containing the (clickable) logos of the UN-CTCN (donor), MOE
(Government project partner) and ICEM (technical support).

Figure 1: Home page of the LISA platform

LISA Battambang Municipality Climate Information System for Adaptation Home Map Map Gallery Adaptation Measures Methodology About €~

The aim of the Battambang Municipality Climate Information System for Adaptation
is to provide climate information to support planning and decision-making for
adapting to climate change. The system has been developed with funding from the
United Nations Climate Technology Centre and Network (UN-CTCN) and technical
support from the International Center for Environmental Management (ICEM),

This platform has the following functions:
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The aim of the map viewer (Figure 2), the key feature of the LISA platform, is to provide access to climate
information to support adaptation planning. More specifically, the map viewer supports the user to perform
a climate impact and vulnerability assessment, for various hazard and climate change threats and selected
urban systems such as villages, land uses, transport assets and education and health facilities.

Figure 2: The LISA map viewer landing page

LISA Battambang Municipality Climate Information System for Adaptation Home Map Map Gallery Adaptation Measures Methodology About 3~
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The key components and data of the map viewer are:

e  Map background (top right in the map viewer, Figure 3 and Figure 4): elevation, satellite, etc. — with
the OpenStreetMap layer as the standard layer when opening the map viewer;

e Base layers (menu on the left): with data on admin boundaries, socio-economic information and
photos;

e Hazard and climate change information (menu on the left): with data on hazards (flood, riverbank
erosion and drought) and climate change (precipitation and temperature baseline, projections for
2060, and change); and

e Impact and vulnerability assessment (menu on the left): with the results of the climate risk
assessment done as part of the LISA project.

The map can be zoomed in and out, and the menu on the left can be moved to the left, so the map viewer
enlarges to the full screen.

Figure 3: Options for map background layers available in the LISA platform

@ OpenStreetMap
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Figure 4: Example of different map layers for the city center of Battambang municipality: OpenStreetMap (left) and
Google Satellite (right)

2,2,1 Base layers

The base layers menu contains information as shown in Figure 5. It helps the user with the scoping for an
impact and vulnerability assessment, responding to the following questions: what urban systems or assets
will be assessed for impact and vulnerability and what do we currently know about these assets? Once a
data layer is selected from the menu, the data is presented in the map viewer and the legend of the data
layers appears under the data layer name (Figure 6 and Figure 7).

Figure 5: Base layer information available in the LISA platform

Admin boundaries Socio-economic Information

/ National boundary | Population density (2020) (people per ha) |

Population
/ Provincial boundaries Population density (2020) (people per ha)

P - Ward/Commune population (2019)
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O " Commune boundaries Female population per village (2019)
i . Girls per village (2019)
(J [ village boundaries Public facilities
Public Transportation
(J Field-photos School and Health facilities
Land use/Land cover
9 City view Land use (2009)
Land use plan (2030)
9 Reported hazard area Land cover (2017)

Figure 6: Example of the map viewer when selecting base layers on socio-economic information: land cover
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Figure 7: Example of the map viewer when selecting base layers on socio-economic information: female population

per village
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The base layers menu also has a ‘field photos’ layer, which includes geolocated pictures for two types of
pictures: overall ‘city view’ pictures showing the general situation in the municipality, and pictures of
‘reported hazard areas’ or disaster impacts (Figure 8). This supports a better imagination or visualization of
the scoped urban systems or assets.

Figure 8: Example of the map viewer when selecting a field picture of a report river bank erosion area

LISA Battambang Municipality Climate Information System for Adaptation Home Map Map Gallery Adaptation

Strege 5 L1l
Battambang | SUeet 133 ——
’ e

1}

!
5
5
3 "
- ‘f &
3 Strver 1, )
§ R
g
-}

Base layers

Street 409

Street 3

Admin boundaries

o0y NS

Street 127 f

Street 202

/ National boundary

Street 127
/ Provincial boundaries

I
S I
/ District boundaries 3 Y et 'R R
0O _” commune boundaries " 3 7

O [ village boundaries £ g"’;&\” - S

O Socio-economic Information

I
¥
I
I
Female population per village (2019) v | et 2
X
I .
Field-photos Sopheok :
\

Water Park

9 City view
9 Reported hazard area

Hazard and Climate Change

O Hazard
Historical flood 2013 >

E
z
3
2
]
-

- River bank erosion (% x,
:2

oA
B\ 2
a % \\ % Greet803 — pr—
o 7 3 0
o ~ <,
K . "‘Fq
Dt" S — >,

e

ssedhg buequenee

O climate Change in 2060

Average Maximum Temperature (°C) v 57
sireet 700

2.2.2 Hazard and climate change information

The map viewer also contains a series of data layers on historical and modelled hazards (flood, riverbank
erosion and drought) and climate change baseline and projections for 2060, for precipitation and
temperature (Figure 9). Viewing and analysing this information allows the user to conduct a baseline
assessment of hazards and climate change, answering the following questions: what hazards occur in the
city and where did or can they happen? What do the climate change projections for 2060 indicate, in terms

{:
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of trends in rainfall and temperature? How might this impact on the different hazard patterns currently
happening in the city?

Figure 9: Hazard and climate change layer information available in the LISA platform
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After clicking on the respective hazard or climate change layer in the menu on the left, the map viewer will
show the data (Figure 10 to Figure 13). Different map background layers as well as base layers can be
selected to overlay onto the hazard and climate change maps (see for example Figure 12).

While the climate change projections for the different representative concentration pathways (RCPs)! are
limited in terms of downscaling to the city level, they are still useful to compare and analyze for projected
trends in precipitation and temperature seasonally and over time against the baseline.

Figure 10: Example of the map viewer when selecting hazard layers: historical flood in 2013
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1 For more information, see: https://en.wikipedia.org/wiki/Representative_Concentration Pathway
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Figure 11: Example of the map viewer when selecting hazard layers: modelled flood, 100-year return period
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2.2.3 Impact and vulnerability assessment results

The results of the Battambang impact and vulnerability assessment have also been integrated into the map
viewer. The results can be shown on the map by applying the following steps in the ‘impact and vulnerability’
section in the left side panel (Figure 14):

1. Select asset: villages, built-up area, landcover, roads, railways, and schools & health facilities;

2. Select hazard type: flood, riverbank erosion and drought

3. Select impact and vulnerability assessment layers: exposure, sensitivity, impact, adaptive capacity
and vulnerability

After selecting the respective hazard and impact and vulnerability assessment layers, the legend for each of
these layers appears underneath.

Figure 14: Interface for accessing the impact and vulnerability assessment information in the map viewer

Select Asset Select hazard type Impact and Vulnerability
Villages Flood Assessment for Villages to Flood &
Built-up Area Riverbank Erosion ® Village Exposed to Flood il
Landcover + || Drought B very High
al , @ High

— [ Medium
o Village center L Flood extent from B Low
PIN N B very Low

eosssssssmng O NoData

O Vvillage Sensitivity il
O Village Impacted by Flood

Low O Village Adaptive Capacity Jil
Moderate O Village Flood Vulnerability Ji
B sSignificant Set layer transparent:
B Extreme ]

For each of the assets and hazards, the following climate change impact and vulnerability assessment
information is available (Table 1 and Figure 15 to Figure 17):

Table 1: Impact and vulnerability assessment layers available in the LISA platform

Select asset | Select hazard | Select impact and vulnerability assessment

Villages Flood Exposurg, .sensitivity, impact, adaptive capacity and
vulnerability

Built-up area Flood Exposure

Landcover Drought Exposure, sensitivity and impact

Roads Flood Exposure

Railways Flood Exposure

Schools & health facilities = Flood Exposure

For both the hazard and impact and vulnerability assessment layers, the user can manipulate the
transparency of the data layer using a slider ( ==— ). ‘Map’ icons (“I) next to each layer allow
the user to see the respective map of that layer (appearing on a separate screen after clicking the icon),

while a ‘download’ button (-"-) allows the user to see the complete impact and vulnerability assessment
results (also shown on a separate screen).
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Figure 15: Example of the map viewer when selecting impact and vulnerability assessment layers: exposure of roads
to pluvial floods
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Figure 16: Example of the map viewer when selecting impact and vulnerability assessment layers: adaptive capacity
of villages
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Figure 17: Example of the map viewer when selecting impact and vulnerability assessment layers: impact of drought
on landcover
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2.3 Map gallery

The map gallery page of the LISA platform includes 41 maps developed as part of the Battambang
municipality impact and vulnerability assessment report. The maps are all downloadable in high resolution
and have been grouped as per the following categories (Figure 18):

e Base maps;

e Socio-economic maps;

e Hazards and climate change;

Assets exposed to rainfall-induced floods;

Impact and vulnerability assessment for villages to flood; and
e Land cover land use exposed to drought.

The page has a ‘search’ box to allow the user to search the maps for key words.

Figure 18: The LISA map gallery page
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24 Adaptation measures

The adaptation measures page presents a range of measures with potential to build climate resilience in
Battambang municipality. The list of 23 measures focuses on nature-based solutions and green
infrastructure. The list helps the user identify potential measures in response to the hazards, climate change,
impacts and vulnerabilities identified and analysed through the map viewer function of the LISA platform.

The adaptation measures page contains a table of all the measures (Figure 20). In the table, the measures
are grouped by urban area (urban or suburban), type of urban asset (streets, rivers, public spaces or
buildings), cost (low, medium or high), hazard and intended results of the measures (efficient water
management, building resilience, protecting biodiversity and social inclusion) (Figure 19).

Figure 19: Categorization of adaptation measures
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Figure 20: The LISA adaptation measures page
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This catalogue presents a range of measures with potential to build climate resilience in Battambang Municipality. The measures are grouped by urban area, type of urban asset, cost,
hazard and intended results of the measures. Information on each measure is displayed on a technical sheet that can be downloaded. Please click on a measure to see more details.
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The first column of the table which contains the list of adaptation measures is clickable. When clicking on
the name of the measure, information on each measure as well as concept visuals are displayed in a

technical sheet (Figure 21) that can be downloaded ( ) (Figure 22).
Each technical sheet contains detailed information on:

Overall technical description;
Location;

Design options and performance;
Feasibility criteria;

Operation and maintenance;
Cost and benefits;

Design solution;

e Environmental performance;

e Sources; and

e Concept visuals.
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Figure 21: Example of a technical sheet for vegetated gabions as adaptation measure
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DESCRIPTION

Measures Gabions are rectangular baskets fabricated from a hexagonal mesh of heavily galvanized steel wire. Empty gabions are placed in position at the site,
wired together with adjoining gabions, filled with rocks, and then the top is folded down and wired shut at the ends and sides. Gabions can be piled up in
layers on top of each other and are effective where the bank slope is steep (typically greater than 1.5:1) and requires structural support, or to support the
bank to where a low wall may be required to stabilize the slope. They can also be used when the design for rock riprap requires a rock size greater than
what is locally available. Live vegetation, comprising branches usually from 2 to 6 cm in diameter is included when the baskets are being filled by placing
posts and poles through the baskets so that they penetrate the fill or native soil behind the gabions. The space between the stones in the baskets may
also be filled with soil and seeded to promote vegetation growth within and between the baskets and the underlying backfill or soil. Once the root
structures develop, they bind the gabions to the bank and the emerging plants improve the aesthetics and create a natural habitat

Location Gabions are suitable for providing support to banks subject to shallow to intermediate earth deformations. For deeper slip failures a gravity retaining
wall may be required subject to a geotechnical analysis. The presence of vegetation on the lowest gabion layers increases the overall stability.

Figure 22: Example of a concept visual for vegetation gabions as adaptation measure
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Download PDF

Originally developed under the ADB ‘TA-9417 VIE: Secondary Green Cities Development Project - Output 2: Demonstrated sustainable and resilient development in Hue, Ha Giang
and Vinh Yen'. Adapted for the UN-CTCN project ‘Climate risk for and of a local climate information system for climate change
adaptation (LISA) in Cambodia’

2.5 Methodology

The methodology page provides details about the methodology that has been used for the Battambang
municipality climate change impact and vulnerability assessment. It contains the following subsections
(Figure 23):

Assessment framework and definitions: detailing the framework and terminology;
Assessment steps: describing the 12-step adaptation planning process;

Results for Battambang: showing the assessment results in table format; and
Templates: including a template for conducting a field-based vulnerability assessment.

The page also includes a link to a detailed manual, in English and Khmer, for assessing climate change
impacts and vulnerabilities and for preparing and implementing adaptation plans.

On the results for Battambang subpage, the full Battambang Municipality Impact and Vulnerability
Assessment Report can also be downloaded.
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Figure 23: The LISA methodology page
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ICEM's Climate Change A and Mitigation M logy.(CAM) has been used to perform the impact and vulnerability assessment for Battambang municipality.[1] The CAM is

a framework and tool for the analysis of climate and other natural hazard threats and impacts, adaptation and mitigation planning and implementation and feedback (Figure 1). ICEM
has developed CAM specifically for the Asia Pacific Region and has extensively tested and refined this flexible and integrative method in other climate and disaster risk management
projects in the region, in rural and urban contexts, for transboundary river basins, various critical infrastructure assets and multiple ecosystems.

[1) A comprehensive CAM guide is avallable in English and Khmer. The guide lays out a step-by-step process for assessing climate change Impacts and vuinerabilities and for preparing and implementing
adaptation plans. The guide includes templates and matrices that can be used to record data, create plans, and assist with prioritizing adaptation measures.

Figure 1: Overall framework for the analysis of climate threats, impact and vulnerability

EXPOSURE
m IMPACT ° m :
o p—— e
Locaton [e— comawamont  weoeisewy ()
[reee—— e WOCKAGE OF DRANS  FwanowL Mesoumors
vosery B v ommom; seessaswws (O
L ]
o i —"
R e =
e—t s
prsintin

2.6 About

The About page contains information about the project background, objectives, study area, and key outputs.
The page also includes a project flyer which can be downloaded.

Figure 24: The LISA About page
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Technical Assistance for Climate Risk Assessment for Subnational Adaptation and Establishment of a Local Climate
Information System for Climate Change Adaptation (LISA) in Cambodia

PROJECT BACKGROUND

Cambodia is recognized as a country particularly vulnerable to natural hazards, ranking 16th at most risk globally1. Due to limited adaptive capacity,

poor infrastructure and substantial reliance on the use of natural resources, the country is particularly vulnerable to the impacts of climate change. e
o gl i R Adaptation and Extabiishoment of
Across Cambodia, increased precipitation and extreme flood events during the monsoon are projected along with increased average annual oy ————
Climate Changs Adaptation (L1SA) in
temperatures (0.7-2.7°C by the 2060s, and 1.4-4.3°C by the 2090s)2. According to the IPCC’s Sixth Assessment Report, there is high confidence that S
flood duration and depth will increase due to a combination of factors including climate change and human activities. <y
Climate change impacts have potential to impact multiple sectors of the economy in Cambodia. Flood and drought pose a critical threat to the Download Project Flyer

agriculture and water sector, while climate change can influence rice yields though changes in temperature and precipitation. Past floods have resulted

in considerable damage to infrastructure and to communities reliant on their access. The estimated total loss and damage to national and rural roads

from past flood events of 2011 and 2013 were approximately USD 352 and 80 million respectively4. Floods are reported to be the main cause of damage to road infrastructure, after
drought and storms5. To address types of impacts, it is essential that information on hazard and climate risks is regularly collected, stored, processed, analysed and translated into
actionable advice on what can be done at different timescales so various stakeholders can apply the information for risk informed decision-making and planning.

This project addresses development of a local climate information system for climate change adaptation (LISA). LISA will involve the co-creation of an intuitive and user-friendly web-

hasad data visualisation nlatform that anables nisars to axnlore firtiira climate seanarins and tn aain an annraciation of notential imnacts and adantation antinns for fiture climate
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