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SUMMARY

On 16 December, 2016 the TA held a one-day workshop to present a newly developed GIS Climate
Change Toolbox at the Himawari Hotel in Phnom Penh, Cambodia. The workshop was organized under
TA 8179-CAM: Mainstreaming Climate Resilience into Development Planning, which is being executed
by Cambodia’s Ministry of Environment with assistance from the International Centre for
Environmental Management (ICEM). The workshop included 38 participants from various
organizations, including: MAFF, MoWA, MPWT, MRD, NCDDs/Mol, MoE, MoWRAM, MoP, NGOs
Forum, and CDC (participants detailed in Appendix 1).

The toolbox presented at the workshop is a web-based climate change projection interface which
provides projections for numerous climate change parameters at the national, provincial, and local
level throughout Cambodia. The tool is intended for use by infrastructure and development planners
to facilitate inclusion of climate change in project design and management in a way which is consistent
across all arms of government.

Once finalised, the tool will be hosted on MoE’s website and can be used by all sectors of the
Cambodian Government in their development planning and management. It will allow sector experts
to shift from the current project-by-project and ad hoc seeking of climate change data and GIS analysis
to a more systematic approach founded on a single information base. As the tool is still in the
developmental phase, the workshop was designed both to share the tool and begin to train
participants on its use, and to receive feedback as how to improve the tool.

The tool garnered very positive reviews from the workshop participants in its ability to communicate
climate change information to its users. Participants at the workshop also had ample opportunity to
provide their feedback on the tool and have provided valuable suggestions that will be taken into
account as the tool continues to be developed.

Figure 1.1: Group photo of workshop participants
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1 INTRODUCTION
1.1 Project overview

The Ministry of Environment (MOE) is the executing agency of TA 8179-CAM: Mainstreaming Climate
Resilience into Development Planning. The Technical Assistance (TA) is aimed at enhanced resilience
to climate change in Cambodia through strengthening institutional and technical capacity of the
government to mainstream climate resilience into development planning, as well as improving
coordination among various sectoral line ministries, sub-national agencies, non-government
organizations (NGOs) and the private sector.

The TA has four outputs: (i) SPCR coordination, technical support and capacity to mainstream climate
resilience into development planning strengthened; (ii) detailed feasibility studies for selected
National Adaptation Program of Action (NAPA) projects conducted; (iii) civil society support
mechanism established and capacity of NGOs and civil society organisations (CSOs) to mainstream
adaptation and disaster risk reduction (DRR) into their operations strengthened; and (iv) climate
change adaptation knowledge products developed and disseminated. ICEM - International Centre for
Environmental Management was contracted in February 2015 to support MOE for Package 1 of this
TA, covering outputs (i), (ii) and (iv).

The TA Package 1 undertaken by ICEM, directly supports technical capacities of government staffs to
mainstream climate resilience into development planning and implementation of concerned
ministries. Capacity building in vulnerability assessment and adaptation planning is one of the main
objectives of this TA leading to improved resilience in development projects. This workshop assisted
in this capacity building process through demonstrating to participants the capabilities of the toolbox
to produce climate change projections throughout Cambodia and the methods for interpreting the
threats from those climate change projections. The workshop also provided participants with an active
role in the development of the toolbox, as participants provided suggestions for the toolbox based on
their active participation in the working group session.

The training workshop was presided over by H.E. Prof Dr Sabo Ojano, Secretary of State, MoE and
Program Coordinator of SPCR; and H.E. Chub Paris, Deputy Secretary General, NCSD.

1.2 Workshop purpose

Specifically, the objectives of this workshop were:

1. To present and discuss the national web-based GIS-based climate change decision-
support tool and its application.

2. To conduct a trial of the tool to test and fine tune its uses.

3. To receive feedback to improve the tool and to develop a user manual.

The agenda of the workshop is presented in Appendix 2.
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2 WORSKHOP PROCEEDINGS
2.1 Introductions

H.E. Dr. Sabo Ojano, Secretary of State of MoE and SPCR Program Coordinator welcomed the
participants to the workshop and expressed excitement at the potential of the climate change toolbox
to mainstrain climate change information in development planning in Cambodia.

Dr. Lay Chanthy, National Adaptation Project Development Specialist, introduced participants to the
workshop objectives and the program outline.

Dr. Jeremy Carew-Reid introduced the new GIS Climate Change Toolbox. He provided an overview of
the climate change threats to Cambodia, and demonstrated examples of how the toolbox is used to
communicate those threats. This included opening the web-based toolbox and showing participants
the how to navigate the user interface to find desired climate change information. He emphasized the
importance of integrating a results based toolbox as a decision-support tool in climate change
planning.

ning Workshop on
e Downscaling”

Figure 2.1: H.E. Chub Paris, H.E. Dr. Sabo Ojano, and Dr. Jeremy Carew-Reid introduce the workshop
proceedings and objectives.

2.2 Plenary Discussion

Following the initial toolbox introduction presentation given by Dr. Carew-Reid, the toolbox received
an immediate positive response. H.E. Chub Paris, Deputy Secretary General of NCSD said that he was
very excited about participants having an available tool to harmonize climate change projections in
Cambodia and that he would make a point to “stay all day” to learn how to use to tool and continue
to be involved in the discussion of the development of the tool.

A discussion was raised regarding concern about the reliability of the downscaled climate change
results in Cambodia. Consensus was reached that the toolbox has been developed with the best
information available, and that although there will always be limitations to use modelled results, it is
best to move forward and continue to develop the tool using updated climate information as it
becomes available.

J 3
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An additional concern was raised that members of various ministries would be intimidated to use the
tool because of the technical nature of the results that it presents. Participants discussed that it would
be useful to have more workshops as the tool is further developed to ensure that the information in
the tool is easily interpretable by a range of users. This will include providing accessible user guides
and communicative methods in the toolbox, as well as continuing to develop the toolbox interface in
a user-friendly manner. The TA is confident that the excitement generated around the toolbox at this
first workshop will encourage ministries to use the tool once it is released on the MoE website and to
continue to be involved in the development of the tool.

A representative from the Ministry of Agriculture, Forest, & Fisheries stated that he is very interested
in the toolbox and that it can be combined with data from the Ministry of Water Resources to optimize
its usefulness moving forward. He mentioned that currently many planners are unaware of methods
ortools to predict climate change information, and this tool will thus fill a useful void in being a reliable
method of integrating climate change information to development planning.

Figure 2.2: Workshop participants participate in the initial plenary discussion following Dr. Carew Reid’s
presentation of the current toolbox capabilities. The discussion gave participants an opportunity to provide
their initial comments on the toolbox and to raise any questions and/or concerns.

2.3 Working Group Session

The workshop participants were split into four groups to trial the toolbox with a specific development
project case study. The trial was designed to allow the participants to explore the various functions of
the toolkit in providing climate change projections and to provide feedback as to the ease of use of
the tool and suggestions for the further development of the tool. Each working group used the tool to
develop a climate change threat profile for their case study province. The threat profile was used by
the groups to think about climate change implications for the case study project. Finally, each group
had an opportunity to propose their suggestive feedback for the further development of the tool. Each
working group developed their threat profile together and presented the threat profile and suggestive
feedback to the rest of the workshop participants. The toolbox development feedback of the four
groups is provided below.

<f
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Figure 2.3: Workshop participants collaborate to develop a climate change threat profile for the Kampong
Chnnang province during the working group session.

2.3.1 Group 1 - Battambang canal and drainage system rehabilitation

Group 1 suggested that the toolbox developers should provide a set of instructions that detail how to
use the information from the toolbox for conducting vulnerability assessments and for conducting
climate change adaptation and resilience planning.

2.3.2 Group 2 - Sihanoukville port and access road development

Group 2 suggested that the toolbox should include flood data. This was a common recommendation
amongst the workshop participants. The group additionally recommended that the toolbox should
include land use and land cover data (forests, rivers, canals, lakes, ponds), agricultural land use data,
population density data, as well as available resettlement areas. Finally, the group suggested that the
toolbox should include a Khmer version.

2.3.3 Group 3 - Kampong Chnnang — Kampong Leng port, road, and flood protection
project

Group 3 suggested that the tool needs more detailed flood and drought information (at the province,
district, and commune levels). Again, the suggestion for the toolbox to include more detailed flooding
information was a common piece of feedback from the participants. The group additionally suggested
that the information in the toolbox should be scaled down to the commune level. Finally, the group
suggested that the toolbox should include more geographical information (elevation, land type, etc).

2.3.4 Group 4 — Modulkiri upland agriculture and biodiversity corridor development
project

Group 4 had suggestions for a range of additional data that they would like to see included in the
toolbox (wind, soil quality/moisture, water quantity and quality, water velocity, flash flood, drought,
soil elevation). At future workshops, the TA will work to communicate better that some of this
information is already being integrated into the land cover monitoring system tool developed by the
Department of GIS, MoE.
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District Climate Change Rankings:
Dry Season Maximum Temperature

Cambodia Climate Change Toolbox @

MONDUL KIRI Province / AT 1215 threat profile

The district ranks 1/5
for dry season average
maximum temperature
change 3.1C

Figure 2.4: An example slide from a working group developed climate change threat profile detailing dry
season average maximum temperature change in the Mondulkiri province.

Provincial Climate Change Summaries

Variable Season Period
1Ensiy Baseline 2050 Change
Max Temperature Dry Season 30.1 32.6 25°C
o
Q) Wet Season 28.2 31.3 3°C
Precipitation Dry Season 232 231 0.3%
e Wet Season 1144 1248 9.1%

By mid-century, the province is expected to be:
» Significantly hotter and wetter in the wet season
* Significantly hotter and slightly dryer in the dry season

Figure 2.5: An example slide from a working group developed climate change threat profile detailing a
provincial climate change projection summary and threats for the Kampong Chnnang province.
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Potential Impacts of Climate Change on the
Project Area

= Significantly hotter and wetter in the wet season

* Increased severity of pluvial flooding (where flooding already
occurs)

* Potentially new areas of pluvial flooding
* Increased flows of the Mekong River
* Floods would be deeper and longer
* Heat-related stresses
* increase pace of infrastructure degradation
+ crop failure and livestock losses
* potential health problems
= Significantly hotter and slightly dryer in the dry season
* Heat-related stress: infrastructure, agriculture, health

* Higher evaporation, lower rainfall: increased incidence and
duration of drought

* Water stress for agriculture & domestic use 13

Figure 2.6: An example slide from a working group developed climate change threat profile detailing
potential impacts of climate change to the proposed project area for the Kampong Chnnang province.

2.4 Workshop Evaluations

The workshop participants conducted two sets of evaluations — one set which allowed them to write
out their overall comments regarding the workshop, the GIS toolbox, and recommendations for future
workshops, and another evaluation which they answered specific questions as to their satisfaction
with the current state of the toolbox and quality of the working group session. Overall, there was a
great sense of excitement throughout the workshop as the applicability of the tool and the desire to
have the tool further developed following the recommendations of the participants. Participants also
demonstrated interest in being involved in future workshops for the toolbox and expanding the range
of future workshops to include additional stakeholders.

2.4.1 Overall Comments

e Participants thought that it was a great training workshop and opportunity to be exposed to
the climate change downscaling toolbox and its ability to generate climate change related
information for Cambodia

e All participants stated that this is a useful toolbox and that the information it provides will
help support project planning decisions and implementation in the face of climate change.

e Participants were happy to test the toolbox and learn how to generate information from the
toolbox, which provides them with a new knowledge source.

e Participants reported that they gained knowledge regarding climate change projections and
potential climate change impacts.

e Participants suggested having a follow up workshop next year, as it will allow for additional
participants from various ministries/institutions/academia and the private sector to
understand the upgraded toolbox as well as how to interpret the data it generates for their
research, planning, and interventions. They also suggested adding data for the commune level

into the toolbox.
* 7
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e Participants agreed to form a working group to work on and finalize the toolbox.

e MoE participants stated that the toolbox eventually will be officially uploaded to the MoE
website for public use.

e Participants stated that the workshop organization, facilitators, and speakers were effective
and allowed enough time for participants to raise questions.

2.4.2  Working Group Session Questions
Below are the evaluation questions and responses provided by working group session participants:

1. The Cambodia Climate Change Toolbox is a potentially important tool in mainstreaming climate
change in development

Response Percent
Strongly Agree 23%
Agree 46 %
Undecided 0%
Disagree 8%
Strongly Disagree 23%
2. The workshop provided adequate opportunity to understand the objectives and functions of

the climate change toolbox

Response Percent
Strongly Agree 15 %
Agree 54 %
Undecided 0%
Disagree 8%
Strongly Disagree 23 %
3. The workshop provided adequate opportunity to suggest improvements to the climate change
toolbox

Response Percent
Strongly Agree 46 %
Agree 23 %
Undecided 8%
Disagree 8%
Strongly Disagree 15 %
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The working group session provided opportunity for applying the toolbox to a development

project scenario

Response Percent
Strongly Agree 23 %
Agree 46 %
Undecided 0%
Disagree 1%
Strongly Disagree 23%

The workshop participants adequately reflected the range of government specialists that should
be involved in using the toolbox (if not, please suggest additional target groups for future

training)
Response Percent
Strongly Agree 23%
Agree 46 %
Undecided 0%
Disagree 1%
Strongly Disagree 23%

| wish to take part in future workshops to refine and use the toolbox

Response Percent
Strongly Agree 23 %
Agree 46 %
Undecided 0%
Disagree 1%
Strongly Disagree 23%
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3 CONCLUSIONS AND NEXT STEPS
3.1 Conclusions

The GIS Climate Change Toolbox received a very positive response from the workshop participants.
Participants saw the benefit of having a reliable climate change projection toolkit to mainstream
climate change threats into development planning. Currently, planners in Cambodia often do not
know where to search for climate change information. This toolbox has the potential to fill that void
as being the accepted destination to receive information about climate change data and threats
throughout Cambodia.

H.E. Chub Paris, Deputy Secretary General, NCSD was particularly excited about the potential of the
toolbox. He stated that the toolbox will eventually be linked to the MoE website and thus be the
official climate change information source for Cambodia development planning. He suggested that as
the toolbox continues to be developed, future workshops should be larger with more stakeholders
involved, including university students.

The workshop included a working group session in which participants were divided into four groups
to use the toolbox to develop climate change threat profiles for specific province case studies.
Participants reported that the working group session provided a useful opportunity to explore the
various functions of the toolbox and to better understand climate change threats throughout
Cambodia. The working group session also provided a chance for participants to provide feedback on
the toolbox. Participants mostly expressed interest in having flooding information included in the
toolbox as it continues to be developed. There was a strong consensus that future workshops should
continue to promote the toolbox as it is further developed, include more stakeholders, and should
also focus on using the toolbox to distinguish between climate change threats and the impacts of
those threats.

3.2 Next steps

The TA will continue to develop the toolbox, integrating the various suggestions provided by the
workshop participants. The TA will develop a more comprehensive user guide, along with a guide for
interpreting the climate change threats posed by the toolbox.

Once the suggestions from the workshop have been included into the toolbox, the TA will organize a
second workshop to demonstrate the updated capabilities of the toolbox and to train participants in
using the toolbox for development planning.
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APPENDIX 2. AGENDA

Session 1: Opening and Introduction

TA 8179-CAM
MAINSTREAMING CLIMATE RESILIENCE INTO DEVELOPMENT PLANNING

TRAINING WORKSHOP REPORT

(TW/MCRDP/DOC2)

7:40-8:00 Registration PMU Staff

8:00-8:30 Welcome statements H.E. Prof. Dr. Sabo Ojano, MOE
(TW/MCRDP/DOC1) Secretary of State

8:30-8.45 Introduction to workshop objectives and program Dr Lay Chanthy, National Adaptation

Project Development Specialist

Session 2 — Introducing th

e new GIS tool

8:45-9:30 Introduction to the new GIS-based climate change | Dr. Jeremy Carew-Reid HE Prof Dr. Sabo Ojano, Secretary
decision-support tool of State, MoE and SPCR Program
(TW/MCRDP/DOC3) Coordinator
- - — — - Dr. Jeremy Carew-Reid
9:30-10:00 Plenary discussion of the decision-support tool Facilitated by Dr. Jeremy Carew-Reid H.E Chub Paris, Deputy Secretary
General, NCSD
10:00-10:15 Coffee break

Session 3 — Climate change data needs for SPCR investment projects

10:15-10:30 GIS climate change data needs and sources of data | Mr. Touch Vina, Director, Dept. of GIS,
for MOE MOE
(TW/MCRDP/DOC4)

10:30-10:50 GIS climate change data needs and sources of data | SPCR investment project
for investment projects in Cambodia — four | representatives for projects:
presentations by SPCR project teams (10 min for | MOWRAM representative
each PPT)
(TW/MCRDP/DOCs)

10:50-12:00 Plenary discussion Facilitated by Jeremy Carew-Reid

HE Prof Dr. Sabo Ojano, Secretary
of State, MoE and SPCR Program
Coordinator

Dr. Jeremy Carew-Reid

H.E Chub Paris, Deputy Secretary
General, NCSD

o



TA 8179-CAM
MAINSTREAMING CLIMATE RESILIENCE INTO DEVELOPMENT PLANNING

TRAINING WORKSHOP REPORT

Time/Session Presentation/training activity Presenter Facilitator

12:00 - 13:30 Lunch

Session 4 — Trailing the new GIS tool

13:30-14:00 Instructions to the break-out group exercise ‘Using | TA team HE Prof Dr. Sabo Ojano, Secretary
the climate GIS tool for province-specific case of State, MoE and SPCR Program
studies’ Coordinator
(TW/MCRDP/DOCs)

. - Dr. Jeremy Carew-Reid

14:00-14:45 Break-out group exercise (three groups) Facilitated by the TA team

14:45-15:45 Break-out groups report back and provide feedback | Break-out group representatives H.E Chub Paris, Deputy Secretary
(TW/MCRDP/DOC7) General, NCSD

15:45-16:00 Coffee break

16:00-16:30 Next steps for finalising the decision-support tool Dr. Jeremy Carew-Reid
(TW/MCRDP/DOCs)

16:30-16:45 Concluding remarks H.E. Prof. Dr. Sabo Ojano, MOE

Secretary of State
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Strategic Program for Climate Resilience

Mainstreaming Climate Resilience into Development Planning
(TA 8179) (september 2013-April 2019)

Training Workshop on GIS Climate Change Downscaling

%

Objectives and Program of the Workshop

Dr. Lay Chanthy
Climate Change Adaptation Expert
ICEM / MOE "
TW/MCRDP/DOC 2 16 December 2016 E!'i"”i‘..\i:‘l-'i“‘ < jcem 1

Background

= GIS-based climate change decision is an essential support
tool for climate change planning.

= The TA team and MOE’s Climate Change Department (CCD)
are currently developing a web-based Climate Change
Toolkit which provides projections for numerous climate
parameters in Cambodia at the provincial, district and local
levels.

= The tool is intended for use by infrastructure and
development planners to facilitate inclusion of climate
change in project design and management in a way which is
consistent across all arms of government.

= Today workshop discusses on the developed web-based
Climate Change Toolkit for imprm‘lent.

\ |
EF ';\--'?l'\_‘f\'..; o =& icem 2
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Objectives of the Workshop

= To present and discuss the national web-based
GIS-based climate change decision-support tool
and its application.

= To conduct a trial of the tool to test and fine
tune its uses.

= To receive feedback to improve the tool and to
develop a user manual.

TA-8179 MCRDP ADB EF tenr = iicem 23/12/2016 3
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Participants of the Workshop

Description No. of
partlmpants

- Representatives from MoE CCD

n AWG Representatives from MOWRAM, MAFF, MPWT, MRD 14
n Representatives from development partners (UNDP, GIZ, CCCA) 3
n NGO representatives (Plan International, NGO Forum) 4
n Representatives from SPCR investment projects 10
n ADB representatives 1
TA team members 8

n Others: 1 interpreter 1
&
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Program of the Workshop

Time/Session

Presentation/training activity

Presenter

Facilitator

program

T:40-8:00 Registration PMU Staff

8:00-8:30 Welcome statements H.E. Prof. Dr, Sabo Qjane,
MOE Secretary of State

8:30-8.45 Introduction to workshop objectives and | Dr. Seak Sophat

Session 2 — Introducing the new GIS tool

8:45-9:30 Introduction to the new GIS-based Dr. Jeremy Carew-Reid HE Prof Dr, Sabo Qjano,
climate change decision-support tool Secretary of State, MoE and
SPCR Program Coordinator
9:30-10:00 Plenary discussion of the decision- Facilitated by Dr, Jeremy
support tool Carew-Reid Dr. leremy Carew-Reid
H.E Chub Paris, Deputy
Secretary General, NCSD
10:00-10:15 | Coffee break

TA-8179 MCRDP
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Program of the Workshop

Session 3- Climate change data needs for SPCR investment projects
10:15-10:30 | GISclimate change data needs and Mr. Touch Ving, Director, HE Prof Dr, Sabo Ojang,
sources of data for MOE Dept. of GIS, MOE Secretary of State, Mof and
10:30-12:30 | GISclimate change data needs and SPCR investment project SPCR Program Coordinator
sources of data for investment projects | representativas for projects
in Cambodia —four presentations by | involving MPWT, MAFF, MRD | D, leremy Carew-Reid
SPCR project teams {10 min for each PPT) | and MOWRAM
1130-12:00 | Plenary discussion Facilitatad by leremy Carew-
Reid H.E Chub Paris, Deputy
Secretary General, NCSD
12:00 -13:30 | Lunch

TA-8179 MCRDP

y
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Program of the Workshop

Session 4 - Trialling the new GIS tool

13:30-14:00 | Instructions to the break-out group TA team HE Prof Dr, Sabo Qjang,
exercise ‘Using the climate GIS tool for Secretary of State, MoE and
province-specific case studies’ SPCR Program Coordinator

14:00-14:45 | Break-out group exercise (three groups) | Facilitated by the TA team

Dr. Jeremy Carew-Reid

14:45-15:45 | Break-out groups report back and Break-out group
provide feedback representatives
H.E Chub Paris, Deputy
Secretary General, NCSD
15:45-16:00 | Coffee break
16:00-16:30 | Next steps for finalising the decision- Dr. Jeremy Carew-Reid
support tool
16:30-16:45 | Concluding remarks H.E. Prof. Dr, Sabo Qjang,

MOE Secretary of State

TA-8179 MCRDP ADB EF "

oL ﬁ icem 23/12/2016 7

Thank you for Attention!




Strategic Program for Climate Resilience (SPCR)
Technical Assistance 8179: Mainstreaming Climate Resilience into

Training Workshop on
Position:

Date:
TW/MCRDP/DOC 3

Ministry/Institution:

“ GIS Climate Change Downscaling”

Presenter’s Name: Jeremy Carew-Reid

Climate change advisor
ICEM
16 December }()‘16
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Vulnerability assessment and
adaptation process

1. Vulnerability

assessment

eAssessing the
impact of
climate change
threats on
infrastructure,
areas, species
and ecosystems

2.

planning

Adaptation 3. Adaptation

implementation

eDefining
adaptaiton
priorities and
plans for the
most vulnerable
assets

eImplementing
the adaptation
measures and
adjusting over
time based on
experience and
new information
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Vulnerability assessment steps

VULNERABILITY

Exposure ¢ Sensitivity | = Impact |/ asiiecapcy
Technologies
ji

: loss

Siting

Meteorology: Location

airtemperature, humidty, rainfall,
storms & gyclones

Magnitude

financial resources

ngth/

bearing capacity

disruption to traffic
areas become
isolated
reduced design life
& procedures

setiventoynd [ e Sode2tonomicte
| prioitysetting pacsassesnenl sesment

fiver discharge, water levels, flood
depth & duration sea lvel rse )

Intensity Maintenance

& staffing

T

Hydrodynamics: Aspect

fiver water temperature, flow
velocity,riverbank erosion, channel
&floodplzin water levels

R

Vulnerability

s
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Internal capacities

Agl' 0-ecozones Drought resistance
Salinity tolerance

I Reproductive capacities

Hood tolerance

Temperature tolerance

o ot Hotspots/province —— ‘

Loanl chen . . zones N
tion, sea evel rise Increasing rainfal "'"'.'i"':'.‘.:"’

[ ——— Species diversity
Ecosystemsfhabitat [ Lossin productivity ‘ Connectivity

Geographicarea

Drought

Increase in disease
External capacities

Flooding CTOPSI' species ] Skills and knowledge
Multiplier Impacts r::':::f::es

Chemical additives
Extension services
Policies

Infrastructure

|ldentifying the main climate change
threats for the area/sector

Climate & hydrological

system Flash floods -More frequent,
e Temperature wide spread and high intensity
* Rainfall Large scale extreme flooding
* Wind More frequent and severe
° humidity Extreme drought
* Infiltration/runoff Land slides-More frequent,
*  Groundwater levels wide spread and severe
* Surface hydrology Saline intrusion

* Storms
* Sealevelrise

O Other threats include for example: changing duration of rainfall event, length of
wet season, shiftsin onset, increased mean and maximum temperature, depth
and duration of flooding, intensity of flow.

U The expression of “threats” will vary from one sector and area to the next

TA-8179 MCRDP QF"\.Q." « = icem 6




Baseline assessment - Linking climate changes
to threats for infrastructure

Climate & hydrological

system
= Temperature
= Wind
= humidity
= Rainfall
= |nfiltration/runoff
= Groundwater
= Surface hydrology
= Storms

Sectors
* Roads & bridges
* Drainage

* Water supply
Past X .
experience ¢ Sanitation

* Watershed
Modeling the management

future
* Power supply
¢ Health facilities

CLIMATI
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Projections of future
and global GHG concentrations
1 IPCC EMISSION SCENARIOS

Modelling options

and steps

Proj

of future heric climate,
dynamics
GCMs — GLOBAL CIRCULATION MODELS

ic & ocean

2= Cocm3l | cocmai | CNRM

(ra7) (163) cm3

csro
MK3.0

EcHMAS/
MPLOM

EcHO-6

GFL GFDL aiss.
2.0 w2 Aom

Gissen | GssER I

a0

IpsLcma

Pem uKwo.
HADCM3.

ukwo-
HADGEM

Rl
ceem2a3.

PRECIS

| Southeast :,____
| Asia2003 |

Downscaled projections of future climate at
the basin-level
CLIMATE DOWNSCALING

DYNAMICAL
(PRECIS)

STATISTICAL

PATTERN

! Vietnam 2009 |
| (weAaPT) ||

Mekong Basin 2009 |
(Cai et al, 2008)

HYDROLOGICAL MODELLING

| ‘ Prediction of future hydrological regime ‘

VMoD VMOD MRC DSS VMOD SLURP CSIRO
Songkhram Mekong Delta Mekong Mekong Mekong Mekong
2004 2008 Basin 2010 Basin 2011 Basin 2011* Basin 2009
(Aalto Uni & (Aalto Uni & (MRC & (Aalto Uni & (QUEST) (18 sub-
SEASTART) SEASTART) 1wmi) ICEM) (no Mekong basins)
floodplain)

Steps in the climate change threat
projection process

1. Selection of appropriate IPPC scenarios (A1B)

Selection of appropriate GCMs (6 out of 24)

3. Downscaling projections to the Mekong Basin (VMOD) -
Purpose: reduce the geographical scope so that resolution
can be improved (1km2)

4. Modeling future changes in hydrology and flooding

N

Climate model CO2 Scenario  Abbreviation Data period Model resolution (degrees)
CCCMA_CGCM3.1 Alb, Bl ccA, ccB 1850-2300 3.75° x 3.75°
CNRM_CM3 Alb, Bl cnA, cnB 1860-2299 2.8°x2.8°
GISS_ AOM Alb, Bl giA, giB 1850-2100 3°x4°
MIROCS3.2Hires Alb, Bl miA, miB 1900-2100 1.1°x 1.1°
MPI_ECHAMS Alb, Bl mpA, mpB 1860-2200 1.9°x 1.9°
NCAR CCSM3 Alb, Bl ncA, ncB 1870-2099 1.4°x 1.4°

T4-8179 MCRDP WE =% icem 10
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Introduction to the GIS climate change
tools box for Cambodia

= Current situation — all sectors and development project
teams use different threat information on an ad hoc basis.

= This leads to uncertainty and make reform to design
standards and cc mainstreaming difficult

= The challenge — the need for a consistent and easily
accessible source of climate change information for all
development sectors

= The solution —an open source web based tool which
provides the latest data supported by extensive GIS maps
and other products — but which can be updated and added
to as further information becomes available

= [presentation of web based GIS climate change tool for
discussion and improvement]

T4-8179 MCRDP QF St =& icem 1
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Working group activities

Project description

Provincial rankings by climate change parameters
Provincial climate changes

Rankings of districts by climate change

Climate changes for precise coordinates of project
Summary threat profile

Some impacts of cc on the project area

Some initial thoughts on implications for project
design

Suggestions for improving the tool box

T4-8179 MCRDP QF St =& icem
M8 runDs

O NOUAEWNE

o




(i




[eghuians

agmwnmetian:dn Sniifnevinge

muwnmesnnnyifnaginngyg

Felusfifitn Sﬁﬁhﬂlﬁdfﬂﬁ
L3 2 n

mﬁLULTjﬂjm M RIw 6

uammitiedi, ig§on ieg glwo9s

hwinna ¢o Tam




. SWAkSIuhAgAay Sﬁﬁﬁﬂjfu’ (GIS) (HS[ABINEOME
HS A URRTARIIUT SAMIUIFa1gHuaAATAUTANS)

- ANGRhAMIAD (UIGAISURISYT) IVIWARS:

o o

- [pamfmn o ShpvahigAtnsaBaniy Shdsswma
AsAgaimiuTans mippt{phnsmsayha minAimiiong: 84
mirAlghwdmn

- grihagdansaBany Shitsimg AgmimAdgaind Sk
MIAN NI Y

a o

- caphyonuTasainsmsnytha fi:opg: Shannmauvians
3 ShaaniqwminngfansmauTansigling (agigh)

wimigimiane (Data Content)




funéglus (Themes)
<+

. U?@S(Environment) o )
. uTans&{Ak (Urban environment)
. §i1:6{g: (Biodiversity )

. GSMSHYMA SHAUSIGUMN (Natural resources and
landscape)
« WSS §ﬁm’&§[§ (Marine and coastal resources )

o

. RUSAMIMIGYMA (Protected area)
. NAYSAUSMIMInYA (Community protected area)
. mﬁmmmmm g (Climate change)

) " mn]_p]_gmmm mmn‘
giondrnnn Bmfiimes

imemmag
UINABMARNMIAN: )

HNRIERIEY

n (ignd mama g §nnnu)

mﬁmmngﬁx inu_ﬂu

mqgmgqu:

mafintdndnted
niindnmye

sistdfuedganme

BRI
ey

WO
®  aEnwfargennmh

° mapfimaspange:

° bianET

° mafimeaiAs

S u;guuimﬁtauﬁ_‘mnﬁ




appimifgim(Data Needs)
5 <+

mépggrsiam g [nndgits
R e MOWRAM
MUASIGIEANSS (BAURANUGHAUIGH) Global image/data
GSSIAAMNIMRUUIMUGARSS NCDM/CDB
IRHANAYMIZENAGANSS MAFF/CDB
migonnTARMATINERGIANSS NCDM
MIUUNRTNMN (BAURANUEHRUISH) MOWRAM
GSSipanIRUUimuUnhya NCDM/CDB
iginanygoaanin MAFF/CDB
MigTARIUARIRIGIVRADIR YR NCDM
GSSHANIMRUTMI (3JUNJ BJUAINA) NCDM/CDB
migoan uAnmaigiviRy (girng: gJun[IA) NCDM
M aiulggs: 2 MOC
MISHURRS S GUUTIE iU Moc
fIANN260SHAMA NSDC
midmatunushaigiim ? MME ,

Source of Commune Database

[ taudgiinami

[ tqupdyiiisep

| B
Tenmmndnies

osmEarmungE
<50

N i 0, ® 51-500
i “ Vgtfikde tnanzmp@medy:Agmiifis @ 500
L T |

Lggiieege snpalzing Besiand
. wigr e Belanommnfndade san-mpmivigmeny
8 b fyup fioanlgimaggudiglo s ]

mengensngifnening




Source of Commune Database

INNIGE (09219096

Anniesmoss
[ taudgiinami
) Tgupighidaeg

| B
sjosmEanmugE
A 5 =21
N ® 51-500
iy s : predgim ® =500
L} b i Iqyisrman mpmudyAgmaikde
tappenps pegadjuitesd anpuluny dzabank
“ augs Bndan enningpmuimgnung
A g ik [ e muwngenenyddneinmg

10

Source of Commune Database

[ R
sjoSRIEAmEgE
A
N & 51-500
pralgime . ® 500
] 0 e o ‘ Iy rman:mpdmiti: Agmayilin
Lt o s ) tapfeege pagesdeiiead sepulnmy Bediané
g Eahe mnnmpmivignung
uims frgayilialeidefio

Ga(panieguhButmiigdgn R gRIwInNGE (9099.009d)

finndieimo:
[ tauaaiinemd
[T teupihinsiep

g ¥ ! Spfundrain gragldams mnpumuugd’l-“hnu




Land Cover Monitoring System

Integrate algorithms into the land cover tool to derive
regional LC maps. The tool consists of two components:

@ (1) a Google Earth Engine (GEE) application that
performs image analysis

oogle Earth Engi

® (2) a userfriendly site/app using Google's
11 appspot.com that exposes the application to the users.
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Surface Water Tool (SERVIR-Mekong)
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The Watershed Ecosystem Services Tool (WESTooI) allows users to explore how
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Strategic Program for Climate Resilience

Mainstreaming Climate Resilience into Development Planning
(TA 8179) (september 2013-April 2019)

Workshop on GIS Climate Change Downscaling

i — g e& ] A '\ ':'-A.__‘. - E -——

Damnak Chheukram [rrigation Scheme extension in Pursat Province.

Presented by: Mr. Sek Hieng
Position: Technical Officer for GMS-FDRMMP.
Ministry: Ministry of Water Resources and Meteorology

16 December 2016 [ i -

Development ot a climate change threat profile
for the geographic areas and infrastructure
systems

= Flood management: it will divert flash flood
from Pursat river, and regulate flood water in
barrages of Svay Daunkeo and Moung Russey
rivers with anticipated climate change;

= Shortage of water in dry season, natural
reservoirs are dried out. Portable water is
available from deep well with about nearly
100 m depth

¥l
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Proposed extension map
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Proposed extension map
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Existing climate hazards and extreme events — floods,
flash floods, drought that have affected the project
area in the past

= Big flood occurred in 1996 and 2002, over 2 to 3
m height of flood, for about 1 week duration

= Medium floods occurred in 2011, 2013, but about
2-3 days period

= Big droughts occurred in 2013, 2014, 2015: very
serious one in 2015 destroying almost wet season
rice production. Some 40% of villagers get fever.

= |n dry season, people are heavily reliant on water
from deep wells (Bakan, Rukhakiri, Moung Russey

along Damnak Chheukrom canal). Natural ponds
dry out.

TA-8179 MCRDP ADB EF' =% icem 23/12/2016 5

Methods of data processing and
analysis: Proposed of Project Activity

= Survey and design of rehabilitated main canal and
its irrigation system components, including of
barrages in Svay Daunkeo and Moung Russey
Rivers, and traditional water storage reservoirs in
Rukhakiri and Moung Russey district of
Battambang province;

= Rehabilitated main canal and its irrigation system
components, barrages in Svay Daunkeo and
Moung Russey Rivers, and traditional water
storage reservoirs;

TA-8179 MCRDP ADB EF' =% icem 23/12/2016 6




Continue of Previous Project : Rehabilitation and
Development of Damnak Chheukrom Irrigation
System Phase Il

= We have the firm working in previous project:
C P M U (Central Project Management Unit)

P 1 C (Project Implementation)

DDCS (Details Design Construction
Supervision)

CBDRM (Community Based Disaster Risk
Management)

NFFC (National Flood Forecasting Center )

TA-8179 MCRDP ADB EFT\-\'?‘\‘J{W q‘ icem 23/12/2016 7
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Challenges to obtain data, and
analysis:

= Equipment
= Technology

TA-8179 MCRDP ADB EFT\-\'?‘\‘J{W q‘ icem 23/12/2016 ¢
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Recommendation for improvement

After project complete:

= Considering community level for maintenance
the infrastructure

= The technique should applied to community level

= A framework of water resources management in
river basin level has been developed, in which the
development of water resources policies and
strategies should be based on physical conditions,
social-economiccultural conditions, and
institutional arrangements in each river basin.
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MR ruNDS

Thank you for Attention




