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EXECUTIVE SUMMARY

The reportsets outconcepts for naturebased solutions (NbS) to be demonstrated within a network
of collaborative projects conducted by Cambodia @hdiland for strengthening urban and rural flood
and droughtresilience in the 9@T subbasin The 9E9T is a shared river network flowing down to
the Tonle Sap comprising ti@ambodian area called the Mongkol Borey river basin and the Thai area
named theTonle SaRverbasin. Both parts of the sdimasin, and hence the two countries, are bound
together in their sharednanagement challenges and solutions. Mitigating flood and drought is the
overarching objectivébecause of their fareaching impacts on evg aspect of life in the subasin,

with the threat tobecome more severe as climate changes take hold.

Scope

This reportcoversthree degraded landscapes in each courtrgt are in urgent need of restoration.
Thenetwork of NbS and hybrigrojectsfor each landscapleave beendefinedby the National Working
Groups (NWG), established @ach country and chaired by the Cambodian Ministry of Water
Resources and Meteorology (MOWRAM) and the Thai Office of Nationat Riegeurces (ONWR)

The landscapesepresenta diversity of ecosystems, infrastructure assets, #ndd and drought
challengeswithin Cambodia and Thailandome are transboundary in nature and all aim to
demonstraterestoration using NbS and hybrid neaes acros$ieadwaters, rural landscapeand
peri-urban and urbanareas The network of demonstration measures in each landscape will
contribute to reducing flood and drought ris&nd bring multiple benefitg; strengthening hard
infrastructure resilience and ecological integrity and connectivity npld@agementnd improvement

of water quality the conservation of water resources, and the restoration of watersheds and degraded
forests The proposed measures arthe focus of an economic cost benefit analysis so that
governments have the needed information to justify ongoing national and local government budget
commitments.

9G9T Flood and Drought Master Platignment and use

The NoS project descriptions arat the conceptual stagdor further development with lead
implementing agencies during Master Plan implementatioming 2023 onward. The projects are a
starting pointleading toarchitecturallandscape drawings and then detailed engineering dedipis
report is intended for usby agencies responsible for 8T Master Pla@utcome 2mplementation

A network of nature-based solutions for sipriority project concepts

NbS use a set of straral and nonstructural interventions that protect, manage, restore, or create
natural features NbS measures should build on, restore and extend the fragments or corridors and
networks of natural systems that remain in a landscape. Any NbS initiative aob®ve wiRwin
outcomes and adhere to several core principles.

Each project concept outlined below presennetwork of NbS interventions to build flood, drought

and ecosystem resilience. These laixdscapegprovide for the demonstration of 15 specifiature

based and hybrid solutions laid out in networks acroesnectedforest, agricultural and urban
landscapes. Proposed measures include rehabilitation of degraded upper catchments and drainage
corridors; restoration and expansion of forest cover awdtlands; canal, river and reservoir
rehabilitation including vegetated buffers, sediment tpipgand bank stabilization; vegetated buffers

on boundaries of agriculturéieldsand along roads; and a wide range of NbS in urban areas, including
swalesyrain gardens, constructed wetlands, expansion of green space and urban forest canopy cover.
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1. Samlaut Multiple Use Area (Battambang, Cambodia) & Khlong Kreua W
Chaleum National Park (Chanthaburi, Thailand)

uDrivers, impacts and selection factarBrotected area encroachment, watershed
and forest degradation with downstream impacts

wProposed interventionsWatershed rehabilitation, protected area ecological
restoration, protected area management (forest restoration, riparian buffers)

2. Khao Soi Dao Wildlife Sanctuary and Pong Nam Ron (Chanthaburi, Tha

uDrivers, impacts and selection factarsorest fragmentation, protected area
encroachment (agriculture and hunting), biodiversity loss

uProposed interventionsEstablishment of forest corridors in critical watersheds,
protected area management (forest restoration, sustainable irrigation), Urban
waste and stormwater management through nattsased measures (retention o
runoff, river rehabilitation, urban greening)

3. Sompoi, Taduang and UN reservoirs (Sa Kaeo, Thailand)

uDrivers, impacts and selection factarksow water availability, high drought
frequency, soil erosion and sedimentation, protected area and buffer area
encroachment

uProposed interventionsReservoir and watershed rehabilitation and managems
(riparian buffers, sediment traps, forest restoration, natdr@sed drainage,
sustainable irrigation and agricultural buffers, catchment water management)

4. Poipet (Banteay Meanchey, Cambodia) & Aranyaprathet (Sa Kaeo, Thal

uDrivers, impacts and selection factoré/astewater management issues, low wa
availability, moderate flood risk, high frequency of drought

uProposed interventionsCrossborder waste and stormwater management throu
nature-based measures (urban greening, river rehabilitation, sediment traps,
retention, drainage improvements, natwteased retention, constructed wetland)

5. Kamping Puoy Reservoir (Battambang, Cambodia)

uDrivers, impacts and selection factardligh flood risk, forest to agriculture
transitions, wetland encroachment, low water availabilggil erosionsedimentation

uProposed interventionsReservoir, wetland and watershed rehabilitation and
management (riparian buffers, sediment traps, forest restoration,
reservoir/wetland zoning, catchment water management, sustainable irrigatio

6. Ang Trapeang Thmor Lake and Protected Forest (Banteay Meanchey,
Cambodia)

uDrivers, impacts and selection factarBrotected area encroachment, biodiversit
loss, forest to agriculture transitions, soil erosion and sedimentation, increasi
drought frequency

uProposed interventionsSediment management, watershed rehabilitation and
protected area management (forest restoration, riparian buffers, water
management, sustainable irrigation, agricultural buffer, sediment traps)

Implementation

Further development of the project concepts will be progressed as th®@TM™aster Plan is
implemented withnational and international funding contributions. The project concepts will be
included in international funding applications from 20Z3ncenational and internationalunding is
secured detailed designs for each project concept and their network of WiiSbe developed,
accompanied by comprehensive assessments, plans and stakeholder engagement, as outlined in the
9CG9T Master Plan. Crosectoral and multievel cooperation nationally/bilaterallwill be essential

for successful implementation of NbS ftood and drought resilience.
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1 INTRODUCTION

1.1 The 9C9T river basin

In 2018 Cambodia and Thailarebtablishedh collaborative governance structure fmanagement of
the shared9G9T subbasin under the auspices of the Mekong River Commig$itRC). Thaim of

thisarrangements to facilitatea joint planningand implementatiorprocess taestorethe 9G9T sub

basin as the foundation for flooahd drought resilience

Thisshared river network flowdown to the Tonle Salpake and comprisdhe Cambodian area called
the Mongkol Borey river basin and the Thai area named as the Tonkv&apasinMitigating flood
and drought is the overarching objectigéthe Joint Projecbecause of their fareaching impacts on
all aspecsof life in the 9T subkbasin, with the threatncreasingas climaic changegroliferate.

Key drivers of flood and drought have been identified as population growth and associated pressures
suchas ddorestation largely uncoordinated hard infrastructure development altering hydrological
function, and climate change exacerbating watershed degradaBoth parts of the sulbasin, and

hence the two countries, are bound together in these shared manageotailenges in an area that

has degraded to such an extent that it is impeding economic development and socibeingll

Figurel: 9GOT boundary andub-basin
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1.2 The 9C9T master plan

In responsein December 2021the two governments endorsed the 9T Flood and Drought Master
Plan with afocus on basimwide rehabilitation of thedG9T subbasinto bring back ecological health
through nature based and hybrid solutions that reinforce deglerage existing and planned
investments in hard infrastructurd his Master Plawaspreparedthroughthis collaborative structure

to reflect and integrate the work of the two countries to date, with a cleation plan for
implementation starting from @22. 1t provides the strategic framework to scale up investment for
flood and drought resilience of the B0 subbasin in five strategic areasriver basin planning,
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regional capacity buildingstrengthering of urban and rural flood and drought resiliere
hydrometeorological and early warning and data sharing. The concepts presented in this report
initiate definition ofprojects as specified in the BT Flood and Drought Master Pland Action Plan
under Outcome 2.1, 2.2 and 2'3

1.3 The NbS project cocepts

This report presents initial concepts for natilvased solutions (NbS) to be demonstrated within a
network of collaborative projects conducted by Cambodia and Thailand for strengthening urban and
rural flood and droughtresilience in the 9OT subbasin. These NbS project concepts have been
developed throughintensive Geographic Information System&I§ analysis, field survey and
consultation underthe Joint Project on Flood and Drought Management for the9®¥Gubbasn
(Figure1). They aim for rehabilitation ofthe 9CG9T subbasin through nature based and hybrid
solutionslinked to existing hard infrastructure

At this stage the fous is on initial conceptual design of NbS measures. Detailed engineering design
will be developed at a later stage under the Master Plan implementation process.

Sixprojectslocated in degraded landscapkawe beenidentified by the Cambodian and Thdétional
Working GroupgNWG) Sme are transboundary in natureand allaim to demonstratea network
of nature based and hybrid solutiomgross the sulbasinin headwaters, rural landscapesnd peri-
urban and urban centre3 he network ofmeasuresn each landscapwill contribute toreducing flood
and drought riskto strengthenhard infrastructure resiliencescological integrity and connectivity,
the managementand improvemenbf water quality the conservation of water resources, and to the
restoration of watersheds and degraded forests.

The overall goal is to demonstrate measures that carepéicated, upscaled amlled out across the
oFaAyQa FFaANROMz GdzNF £ X dzNBlFYy YR KSIFRégFGSNBR Iy
cumulative inpact will substantially reduce the risks of flood adisbught. Two projects seek to

rehabilitate reservoirs and their catchmentafurther three are focused on protecting headwater

and protected area landscapeshile one other aimsto safeguardnvestments in urban areas either

side of the major Cambodighailand border crossing from Poipet intcaAyaprathet by increasing

water retention and infiltration to reduce flood and drought and to improve water quality.

1.4 Purpose scopeand applicationof the report

With the goalof rehabilitating the 9T subbasinin mind, thisreport identifies an initial set of b5
projects to reduce the risks of flood and drought in specific locations as the targets for priority
investment under the 9OT Flood androught Master Plan.

Thisreport outlinesan NbSapproach for flood and drought riskithin target landscape. It presents
the mapping ofthirteen priority landscaps identified as having high risk of flood and drought and
suffering from serious ecosystemiegradation affecting existing infrastructure and community
livelihoods.Those locations wereeducedto sixpriority landscapeso be targetedfor more detailed
field-based investigationto confirm and detaitheir suitability for NbS demonstrations by the Joint
Project.

1Outcome 2.1: Strengthened urban flood and drought resilience through innovative clsaasitive and ecosysteimased
planning tools and adaptation interventions.
Outcome 2.2: Strengthened rural flood and drought resilience through ecosystsed plannig tools and adaptation
interventions.
Outcome 2.3: Rehabilitated basin headwaters and wetlands, to improve water security and climate resilience through
ecosysterrbased adaptation interventions.
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Thesesix project concepts are presented in detai$ individual chaptersgach consisting ofhe
following components:

1. Aproject overviewandobjectives

2. An outline of the projecalignment to the 9G9T Masterplan

The implementing stakeholdersincluding thdeading and supporting agencider the
particular project location andlignment with lead agency priorities

A site description

An assessment of thitood and drought driversandimpacts

Thenature based and hybrid solutions concegproposed, includingoncept designand
An overview ofproject benefits.

w

No gk

Thesixprojectconceptsg each with a network of multiple NbSrelate totransboundarylandscapes
crossing the international border between Cambodia and Thailand,specifidandscapesntirely

within each country The landscaps cover various major developments and infrasttuce all
depending on the restoration and maintenance of ecosystem services for their sustainability and
productivity ¢ i.e. urban areas(Aranyaprathet in Thailand and Poipet in Cambdiaexample),
industrial zones and transport corridors, large irrigatreservoirsand canal networksandextensive

areas of private agricultural developmeithe landscapes also bring in many forms of land tenure and
management from protected areas in the headwaters, large scale commercial enterprises relating to
plantations and industry, small scale private commercial allotments and government areas and
infrastructure.

These NbS project descriptionis this reportare at the conceptual stader further development with
lead implementing agencies during Master Plan immatation in 2023 omvards. The NbS river
channel rehabilitation concepof the sister projec in Aranyaprathet and Poipé®roject4) has been
taken furtherin designbased on hydrologic modellirtg illustrate the benefitsof NbS measures in
reducing flood leveland management

This reports intended for use and application ggvernment agencies, river basin planners, provincial
development authorities, city planners and private developérss an essential initial roadmap for
implementaion of Qutcome 2 of the Master Plan.
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2 THE IMPORTANCE OF A NATBIREED SOLUTIONS APPROACH
FOR THE 9€T SUBBASIN

2.1 Defining thenature-based solutionsapproach

NbS ha&e not beensystematicallyappliedin Cambodia and Thailané. is therefore important to
definethe NbSapproachused in thigeport ¢ andunderlyingthe 9G9T subbasin Master Plan

Nature-based solutions aréactions to protect, conserve, restore, sustainably use and manage natural
or modified terrestrialfreshwater, coastal and marine ecosystems, which address social, economic
and environmental challenges effectively and adaptively, while simultaneously providing human well
being, ecosystem services and resilience and biodiversity béAefits

This report aligns with the IUCN Global Standard for Natbased Solutiorfsand the principles
outlined by theNature-based Solutions Initiative NbS comprise the proteictn, restoration and/or
sustainablemanagement of natural and sematural ecosystemsn natural areas oworking lands
(cropland orforestry land; includingthe creation of new ecosystems in and arowndban areasor

across widenatural or agriculturalandscape%

NbS use a set ddtructural and norstructural interventions that protect, manage, restore, or create
natural featuresNbS measures should build ,amstore and extendhe fragments or corridors and
networks of natural systems that remain in a landscdp@ature-based ad hybrid solutionsare
present then further NbS interventions should reinforce and enhance them on the understanding that
it is the cumulative impact of an expanding netwoflkature-based measures that counts. No single
NDbS initiative will achieve theider outcomes needed in terms of protection of infrastructure and
ecosystem services.

NbS innovation needs to folloahierarchyapproachasset outin Figure2.

Figure2: Hierarchy of approaches for Nb8dapted from World Bank (2021)

A priority focus on the
protection and
enhancement of

existing NbS, in

particular areas that

have not undergone
human interference, to
sustain resilience and
ecosystem benefits >

2The formally agreed definition under the United Nations Environment Assembly (UNEA).

3 JUCN (2020). Global Standard for Nathesed Solutions. A usértiendly framework for the verification, design and scaling
up of NbS. First edition. Gland, SwitzedatUCN

4 Naturebased Solutions Initiative (2021). Nattlvased solutions to climate change: key messages for decision makers in
2021 and beyondhttps://nbsquidelines.info/

5 Supporting the goals of the UN ete on Ecosystem Restoratidnom 2021 through 2030

6 NbS is an umbrella concept covering green, {gteen, bioengineering and natural infrastructure as -sakegories
although the terms are often used interchangeably. For the purposes ofepist, NbS will be the term used to bring in
those other concepts. Hybrid measures combine NbS and elements of hard or grey infrastquthiayeare the most
common approach when combined with hard infrastructure or existing-deleloped landscapes duas urban centres.
Hybrid measures can include, for example, green roofs and walls, bioswales, rain gardens, water retention structures,
sediment traps, canal or river vegetated buffers, permeable paving, urban tree canopies, urban parks and comnamity gre
spaces.
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Any NbShnitiative must achieve wirwin outcomes and adhere to several cgmenciples.The 9T
Joint Project will promote the following principles and approach throughout the planning,
identification and development of NbS in the sodsin:

1. Prioritising the protection of existingatural systems antllbS; enhancement and restoration
of degradedareas,and the creation of new Nbi networks acrossitesand landscapge

2. Building on existing natural landscapes and processes

3. Strengtheningnatural processesisingnative specieand assemblages seeking net gain in
biodiversity and

4. Involving the right stakeholdersvhich includedocal communities and those that are most
affected and key to NbS establishment and maintenance

NbS need tde applied taking arcosystem approagtwith the aim ofrehabilitating andconsening
ecosystem structure and functiosg thatecosystem serviceendbiodiversityare enhanced

2.2 Why take a naturebased solutions approach for the 3€@T subbasin?
2.2.1 The challengse

The 9&T ba# is seriously degraded andeeds to be rehabilitatedintegrated planning and
transboundary impact assessment of development within the-99C subbasin is absent.
Infrastructure, urban and agricultural expansion, and encroachment on headwatersohdsued
without concern forecological sustainability and the maintenance of ecosystem servidesefore,
the benefitsof healthy ecosystemior flood and drought resilience and security in water supply and
quality arebeing lostin both countries upseam and downstreamThere is little on the ground
investment in restoration of watersheds within the 9T subbasin or neighbouring areadlost
investment goes to reservoirgrigation systemsdamsand transport infrastructurewhich suffer
from increasing watershed erosion, sedimentation and flood damage.

The role and potential application fdlbSare not well understood. Skills, policies, standards, and-high
level commitment are required in both countries for systematic field implementatigthin the
context of integrated river basin planning wide range of capacities are neededully integrateNbS
and the requirements of ecosystem maintenance into investments and field practica cross
sectomrl basis

2.2.2 The importance of a landscape scale approach

The introduction oNbS measureseeds togo beyond site level, ttake alandscape or watershed
perspective so that upstream/downstream processes and influences are taken into acéhere
the scale of theneeded NbS innovations extends beyond jurisdictional boundariesuitable
mechanismsnust be in placéo enable joint decisioimakingby stakelolders

Flood and drought drivers, impacts and interventions upstream have kmoekfects downstream.

The effects of floods and drought are particularly severe in the downstream arkase conditions

are exacerbated by foredbssand degradingland ugs in upstream and head water areddeir
effective management has a critical role in moderating flood and drought extent and severity across
the 9CG9T subbasin

2.2.3 A focus on demonstration

The 9G9T NbS approach is to concentrate on pilotinglitesting a collection of small to medium scale
NbS measures, rather than implementing large scale schemeswillig achieved by identifying a
network of NbS demonstration sites within each landsea

Ultimately, the ambition is for such measures todoaed up and replicatd acrosspriority landscapes
and within the wider 9@®T subbasin in line with theFlood and Drought Master Plan
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3 IDENTIFYINBRIORITYANDSCAPES TO DEVEAGIEETWORK
OFNBSDEMONSTRATIGMNROJEGT

The following section outlines the process for identifying priodiggnonstrationlandscape areas to
implement a network of NbS interventions in the-9T. The process is outlidén Figure3.

Figure3: Steps for identifying priority landscapes to develop a network of Nh&rventions

Initial watershed assessment and infrastructure prioritisation process

Identification of atrisk watersheds, infrastructure in need of improved flood and/or drought
resilience and hotspots for flood and drought

. I

Subcatchments scoring and selection

Ranking of 9©T subcatchments for drought, flood, erosion, biodiveristy and semionomic

Identification of long list of possible demonstration landscapes

13 locations identified based on
watershed assessment and sukb
catchment scoring

Consultation with project
stakeholders on possible
demonstration landscapes

Highlevel field missions to
identified areas

Priority demonstration landscapes selected for development of 'NbS project concepts'

Long list of 13 reduced to a shoi In-depth field missions and Conceptual design for a network
list of 6 priority projects for consultations undertaken at eacl of NbS interventions within the
conceptualisation landscapé landscapes

3.1 NbS concept preparation process

Preparation of the project concepts has been conducted withcitoss sectordNWGs established in

both countries chaired by the Cambodian Ministry of Water Resources and Meteorology (MOWRAM)

and the Thai Office of National Water Resources (ONWR). Thesgrfallowed is shown iRigure4,
with the first step being a desktop assessment to evaluate potentiatidcapesaccording to
restoration needs ranking followed bydiid missions toidentify and document priority sites in
consultationwith local stakeholders.

7 No site visit wagonductedto the Samlaut Multiple Use Area (Cambodia) and Khlong Kreua Wai Chaleum National Park

(Thailand) to supporesign This was therefore achieved through secondary data and spatial anklysige field missions
will allow for detailing of the NbS network in these critical biodiversity areas and headwaters.
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Figure4: Consultation and assessment process to inform NbS concepts

3. Identify hybrid
and nature-based
responses to
target issues

4. Consultation
and concept
- design
Fielq Mission »
OVember 2021

1. Desktop: 2. Field missions:

confirm key
concerns

Evaluate potential
locations

NWG #4 . NWG #5

NWG #2 (lan '21) NWG #3 (Jun 21) (Sept '21) (Nov21)
ep

Consulted with Cambodia at:

PHASE Z pevrapynsmsrs - NWG #3 - NWG #4 . NWG #5 I. NWG #6

(Feb "21) (Jun’21) (Sept "21) (Dec "21)
Consulted with Thailand at:

NWGHL (Apr22) NWGH2 (Jurk22) NWGH3 (Dec22)
Consulted with Cambodia and Thailan

During 202-22, four field missionsin each countryhave beenconductedto preparethe concepts.

The mission objectives were to collect more detailed information from the local level, further specify
potential sites for measures at each location, and check assumptions about coaditiche ground
based on advice from local authorities and field inspectinith activities as follows:

1. Collection of onsite observations, photos and survey information using the Fulcrum Mobile
Data Collection App;

2. Survey estimates of esite dimensios using a laser distance measurer;

3. Onsite written reports based on field observations and discussions with local stakeholders;
and

4. Roundtable meetings and discussions with provincial authorities.

This process resulted identification and discussion opscific sites where demonstration projects
could be feasible and preparation of the init@bject concepts. Through theollaborativeprojects,
the two countries can coordinate actions to invest in and grow a linked network of ecosisiesal
adaptationacross the suibasin.

3.2 Initial watershed assessmenand sub-catchmentprioritisation process

A watershed assessment was conducted as the starting point for identifying plandgcapedor
watershed rehabilitation, existing infrastructure in need of improved resilience, and hotspots for flood
and drought Existing water infrastructuran the 9CG9T subbasinis shown irFigure5.
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Figure5: Water infrastructure within the 9G9T subbasin
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Priorities wereidentified based orspatial analysis, remote sensirand ground truthing The 9CG9T

subbasinwasdivided into 18 catchmentglablel: Subbcatchment scoring matrikigure6) that were

subject to assessment and ranking accordingetwabilitation need Annex 2 of the@G9T Flood and
Drought Master Plaprovidesdetails of this watershed assessmeHhlighly ranked sulsatchments
are identifiedin Tablel.

Tablel: Subcatchment scoring matrix

Basin Drought | Flood | Erosion | Biodiversity | Socio . Total
ID | RiskScore Risk | Risk ' Conservation | economic & Scoe
' Score | Score | Score ' Score

S1344 4 5 4 3 5 21 1
S0810 5 3 5 4 3 20 2
S1443 4 3 4 3 5 19 3
S2536 5 5 1 4 4 19 3
S0624 5 3 2 2 5 17 5
S0517 4 1 3 5 3 16 6
S0583 5 3 4 2 2 16 6
S0908 4 3 4 3 2 16 6
S0326 2 1 3 5 4 15 9
S0722 4 1 5 3 2 15 9
S1017 5 2 3 4 1 15 9
S0576 4 1 2 4 3 14 12
S0340 4 3 3 1 2 13 13
S0569 2 1 3 3 4 13 13
S0795 3 4 1 2 3 13 13
S1002 5 2 3 1 2 13 13
S0553 2 1 3 3 2 11 17
S0293 1 1 3 4 1 10 18

10
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A network of13 landscapegFigure6) targetedfor resiliencebuilding measuresvere mapped as a
spatial starting point for futurelevelopmentand implementationThese locationare priority targets
for demonstrating theimportance of connectivity anthe cumulative effects ohetworks of NbS
interventions at the landscape scale. The landscapes were identified based on three overarching

selection factors:

1 Areas in need olvatershed rehabilitation
1 Existing infrastructure in need of improved resilien@nd
1 Hoatspots for flood and drought.

Each of the 3 landscapesvas explored by high resolution Google Earth inmags the basis fofield
surveys to assess root cause issues and define corresponding rehabilitation meaahlealiststhe

13 landscapesnd the factors which led to their identifition agpossibledemonstrationlandscapes

to address the serious issues they are facing through a combination of nature based and hybrid

measures.

Figure6: Subcatchments scoring and selecting
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Table2. Network of 13landscape areaglentified for potential investigation and resilience building demonstration measures in the®Csubbasin

Specific selection factors

Low water availability in the soll

Thailand S0810 Klong Sompoi, Klong Taduang and S 7 ,
U 72eErvis s 21e el e s Low infiltration/exfiltration capacity
=l e Soil erosion and sedimentation problem
High potential otrop-Evapotranspiration (indicating potential water stress)
High frequency of drought
Rainfall is projected to reduce in the dry season
Upstream of 1002 subatchment which has a very high total score
Reservoirs inside protected areas
Cambodia S1017 Sediment management and LO\_N infilt_ration/exfiItr_ation cgpacity
watershed rehabilitation at Trapean S(_)'l erosion and sedimentation prpblf—:-m o .
Thma Lake High potential of crogevapotranspiration (indicating potential water stress)
Increasingly impacted by drght
Rainfall is projected to reduce in the dry season
Forest to agriculture transitionsnd other land management practices
Thailand S0583 Erosionsedimentation in Watthana Low.w:.;lter f”wa'lab_'“ty .|n e SO'I_
NN Olaife: Lowinfiltration/exfiltration capacity
Intensive soil erosion and sedimentation problem
Thailand S0583 Riverbank stabilization on Takhian High potential of crogevapotranspiration (indicating potential water stress)

River

High frequency of drought
Rainfall is projected to reduce in the dry season

Cambodia and
Thailand

S1143, S0624

Crossborder waste and stornwater
management througmature-based
measures

Wastewater management issues

Low water availability in the soil

Lowinfiltration/exfiltration capacity

Medium water retention capacitfincreased sealing)

Medium flood risk (projected increasing rainfall in the wet season)
Transboundary flood regulation

High frequency of drought

Rapid urbanisation

Cambodia

S0908

Flood retention in Phum Koub Thun
and Phum Sokh San

A -—a_-_a_8_-8_9_98_-292_-.92_-49_242_-9_9_9_2_-49_-92_292_-9_-9_92_92_-92_2_292_-9_-92._-2_-°_-2

Regularly flooded area
Increasingly impacted by drought. Rainfall is projected to reduce in the dry
season and increasn the wet season

12



Country

Subcatchment

Glzand MRC Mekong River Commissi@nJoint Project on Flood and Drought Managemel@EMc COT- PPIC

A Network of Nature based Solutions to Implement Component 2 of t8& #®od and Drought Master Plan.

Landscaparea

Initial Project ConceptsJune2023

Specific selection factors

Low water availability in the soil
High potential of crogevapotraspiration (indicating potential water stress)
Blockage of natural river channel in Sokh San

Chaleum National Park (Thailand)

1
1
1
7 Cambodia S2536, S1002  Urban flood management in Serei 1 M'”'”9 are.as,
Saophoan City 9 landslide risk, .
I urban wastewater pollution
8 Cambodia S2536 Floodedforests and wetland T High flood rlgk .
rehabilitation in buffer zone of Tonle T Forest to agriculture transitions
Sap Biosphere Reserve - Wetland loss
9 Cambodia S1443, S0722  Forest stepping stone network for T} Forest iragmentation issue
connecting remaining forest areas i 1 FOTESt IO_SS ) )
il a e 9 Soil erosion and sedimentation problem
1 Low infiltration/exfiltration capacity
10 Cambodia S1344 Watershed management at Kampin 1 Low.wgter f”wa'lat?'“ty .|n the SO'I_
Puoy Resenvoir 1 LowmﬁItratlon/ex_flltratlon c_apacny
1 Low water retention capacity
1 High flood risk
1 High and increasing frequency of drought
1 Forest to agriculture transitions
1 Soil erosion and sedimentation
1 Encroachment intweservoir
11813 Thailand S0517 Water conservation and supply for 9 Acritical gatchment for downstream water u_ses gnd conditions (water
orchard plantations conservation and supply for orchard plantations in Pong Nam Ron)
1 Forest fragmentationsisue
Forest corridors established in 1 Encroachment into protected areas
critical watersheds
12 Cambodia anc S0326 Watershed rehabilitation in Samlaut T Covering _SamlalMuItipIe_Use Area (Cambodia) and buffer zone to Khlong
Thailand Multiple Use Area (Cambodia) and Kreua Wai Cha_leum National Park (Thailand)
buffer zone to Khlong Kreua Wai 1 Encroachment |r_1to pr_otected areas. .
1 Forest degradation with knoen downstream impacts

13
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3.3 Selectedpriority landscape areasor NbSdemonstration projects

Of the B landscapes that were prioritised for resilience building measwadsst phase osixhave
been selected for more detailed conceptual desagual planningaiming for a diversity foecosystems,
infrastructure assets, and a balance of target areas within Cambodia and Thaditdoie3, Figure8).
These landscapes were selectedonsultation with NWGs to achieve a diversity of cdndg in each
country andNbS intervention potential.

This reportsets outsix projectconcepts(one for eactselectedprioritisedlandscapgwith a network
of NbSinterventions to build flood, drought and ecosysteasilience. Thesesixprojectsprovide for
the demonstraton of 15 specificnature based and hybrid solutioteid out in networks acrodsrest,
agricultural and urbafandscapess illustrated irFigure?.

Figure7: Thel5NbSmeasureddentified in this report for the six priority landscapes
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Thesel5 specific measures comprise a ssdt of those outlined in the 98T NbS Catalogue, further
detailed as part of the Basin AtlaBhe 15 nature-based/hybridmeasures are outlined idetail in
Annex 1.Proposed measurednclude rehabilitation of degraded uppeatchments and drainage
corridors; restoation and expansion offorest coverand wetlands canal, river and reservoir
rehabilitationincluding vegetated buffersediment trapingandbank stabilizationyegetated buffers
on boundaries ofgriculturalallotments and alongoads and a wide range ofNbSin urban areas
including rain gardengonstructed wetlandsexpansion ofreen space andrbanforest canopycover.

The overall goal is to demonstrate measures that caneipticatedandN2 f f SR 2 dzi I ONR & &
agricultural, urban and headwaters landscapes as a connected network so that their cumulative
impact will substantially reduce the risks of flood and droughesedegradedandscapsemphasize

the importance ofnational prorities in both countriesfor ecosystem restoration, biodiversity
conservation, watershed rehabilitation and the joint priority of building urban and rural flood and
drought resilience

Theprojectconceptddentify (i) the desiredunction andbenefits from the NbS, (ii) locations that are
suitable for the NbS and (iii) potential constraimtsapplying the measureshese projects with
multiple NoS are a starting point in developing the network of natuasdd and hybrid solutions for
the 9GIT subbasin. Further development of this network will be progresasthe 9T Master Plan
is implemented with national and international funding contributions

15



Glzand MRC Mekong River Commissi@nJoint Project on Flood and Drought Managemel@EMc COT- PPIC

A Network of Nature based Solutions to Implement Component 2 of t8& #®od and Drought Master Plan.

Initial Project ConceptsJune2023

Table3: Selected landscape areas for detailed investigation and interventiginem upstream to downstreanof 9G9T subbasin)
Project

No.

9CGIT
Masterplan
output

Landscape area
category

Landscape arelbcation

Country
(Province)

Drivers, impacts and selection
factors

Proposed interventions

1 2.3.1 Transboundary Samlaut Multiple Use Cambodia Protected area encroachment. Watershed rehabilitation, protected area and
headwaters and Area (Cambodia) and @ (Battambang/ watershed andorest buffer zone ecological restoratioprotected
protected areas . Khlong Kreua Wai Thailand degradation with downstream area nanagement(forest restoration riparian

ChaleunNational Park = (Chanthabunj impacts buffers)
(Thailand)

2 2.3.1 Headwaters and Khao Soi Dao Wildlife | Thailand Forest fragmentation, Establishment of forest corridors in critical
protected areas = Sanctuaryand Pong Nan: (Chanthaburi) protected area encroachment. watersheds protected area managemei(torest
owaAraidsSt Ron (agriculture anchunting), restoration sustainable irrigatiop
LINE 2SO ¢ biodiversity loss Urbanwaste and stormwater management

through naturebased measure@§etention of
runoff, river rehabilitation, urban greening)

3 2.3.2 Headwaters and Sompoi, Taduang and = Thailand (Sa Low water availability, high Reservoir and watershed rehabilitation and
protected areas . UN reservoirs Kaeo) drought frequency, soil erosioi management (riparian buffers, sediment
owaAradlsSt andsedimentation, protected : trapping, forestrestoration, nature-based
LINE 2SO ¢ area and buffer area drainage sustainable irrigation anegricultural

encroachment buffers,catchmentwater management)

4 214 Transboundary | Poipet (Cambodia) and | Cambodia Wastewater management Crosshorder waste and stormwater
urban areas Aranyaprathet (Banteay issues, low water availability, | management through naturbased measures

(Thailand) Meancheyy moderateflood risk, high (urban greening, river teabilitation, sediment
Thailand(Sa frequency of drought trapping, water retention,drainage
Kaeo) improvements andature-based retention,
constructed wetland)

5 2.2.2 Rural reservoirs: Kamping Puoy Reservoi Cambodia High flood risk, forest to Reservoir, wetland and watershed
owaraist (Battambang) agriculture transitions, wetlanc rehabilitation and management (riparian
LINE 2SO ¢ encroachment, low water buffers, sediment traping, forest restoration

availability, soil erosion and = resewoir/wetland zoningcatchmentwater
sedimentation management sustainable irrigation

6 2.2.2 Rural reservoirs. Ang Trapeang Thmor = Cambodia Protected area encroachment. Sediment management, watershed
0 WaAaiS! Lake and Protected (Banteay biodiversity loss, forest to rehabilitation and protected area managemer
LINE 2 SO ¢ Forest Meanchey) agriculture transitions, soil (forest restoration, riparian buffers, water

erosion and sedimentation,

increasingly drought frequency

managementsustainabldrrigation,
agricultural buffer sediment tragping)
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Figure8: Selectedprojectsfor NbSconceptualisation

Sompoi, Taduang
and UN reservoirs, Thailand

Poipet (Cambodia) and
Aranyaprathet (Thailand)

Ang Trapeang Thmor lake
and protected forest, Cambodia

BANTEAY{MEANCHEY,

Khao Soi Dao
wildlife sanctuary and Pong Nam
Ron, Thailand

Kamping Puoy reservoir
and catchment, Cambodia

L____! Countryboundary

R — ] 2
| Province boundary

Priority NbS landscape
Type of location
Urban
Headwaters and protected area
Reservoir

Data source:
ICEM GIS database 2022.

Samlaut multiple use area (Cambodia)
and Khlong Kreua Wai Chaleum
national park (Thailand)
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4 PROJECI: TRANSBOUNDARY HEADWATERS AND PROTECTED
AREAS SAMLAUMULTIPLE USE AREA (CAMBODIA) AND
KHLONG KREUA WAI CHALEUM NATIONAL PARK (THAILAND)

4.1 Project Overview

L:j Country

D 9CoT

‘:_-_‘_: Protected area
Forest restoration

Riparian buffer and channel
rehabilitation

Data source: 0 125 25

ICEM GIS database 2022.
Kilometers

Photo Credit: Narui Naja, Khan Vila, Montri
Deebookcom, Thitikan Aruphat

SAMBODIA

HRiparian buffer and channel rehabilitation

[ [

Forest res :
- '
P =
'

R

1. Riparian buffer 6. Forest restoration
and rehabilitation

Project lis akey landscape arefar the demonstraton of nature based and hybrid solutioretworks
with selection factorsncluding potected area encroachmergindwatershed and forest degradation
with downstreamwater security and qualitynpacts The project objectives for this landscape include:

i Establishment of measures to foster watershed rehabilitation, forest restoratind protected
area and buffer zone ecological restorati@nd

1 Work together with the lead and supporting agencies, as well as local and provincial stakeholders
to ensure an integrated and transboundary approach to watershed rehabilitation and forest
restoration is implemented within the both thdultiple Use AredgMUA) and National ParkNP,
that aligns with the 9@T Masterplan and Action Plan
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Table4: Project 1¢ Master Plan implementation factors

Iltem Description

Alignment to 1 Focal Area 2Manage urban and rural flood and drought to reduce risk
9GIT f Outcome 2.3 Rehabilitated basin headwaters and wetlands, to improve water
Masterplan security and climate resilience througleosysterrdbased adaptation interventions

1 Output 2.3.1 Develop and implement at least six (3 in each country) interventi
for rehabilitation and effective management of protected areas and upper
watersheds in river basin headwater$o improve and mairdin the delivery of
ecosystem services, with an emphasis on safeguarding transboundary biodiv¢
of international importance

Implementing 1 Lead agency (Cambodiaylinistry of Environment (MoE)

stakeholders f Lead agency (Thailandpepartment of NationaPark, Wildlife and Plant
Conservation (DNP)

1 Supporting agency (CambodiaMinistry of Agriculture, Forestry and Fisheries
(MAFF), the Ministry of Water Resources and Meteorology (MOWRAM) and
provincial government

1 Supporting agency (ThailandDffice of he National Water Resources (ONWR),
the Ministry of Agriculture and Cooperatives, the Ministry of Natural Resource
and Environment (MoNRE) and provincial government

Alignment to DNP, an agency of the Ministry of Natural Resources and Environment in Thailand

agency priorities mission towards the conservation, protection, restoration and sustainable managern

of forest resources and wildlif&hlong Kreua Wai Chaleumone of the national p&s

under its remit Ministry of Environment is a government ministry of Cambodia with

focus on environmental protection

4.2 Site description

Projectl comprisesSamlautMUA (Cambodia) and buffer zone to Khlong Kreua Wai Chaléational
Park(Thailand)atransboundary protected arelandscape located on the border of CambodRail(ir
and Thailand @hanthabup. Saméut MUA, decreed in 1993, covers an area of 60,000 Kkidong
Kruewai Chalearm Phrakisiational Parks a fragmentedprotectedarea covering an area 16,500
Ha

The headwates of this transboundary landscapemprisemaximum elevationsf over900m above
sea levelasl) Thenorthern extent of the MUA andational parkcatchmentsnaturally draindown
from the steeper, elevated areas alaVel offinto an agriculturaplain, with scattered villages and the
Krong Pailinurban settlementon the Cambodian sidef the border Severaldiscrete elevated
vegetated areas are also present within the plaintibe Thai side.

Samlautcomprisesthe northerrmost rangeof the Cardamom Mountagandis one of Cambodia's
key watershed, as well as beinthe last remaining tropical rainforest in norkiestern Cambodialt
is an essentiatirainagecorridor, with its rivers and streamsupplyingfresh waterand ecosystem
servicesfor around one million people in thedownstream provinces of Pailirand Battanbang.
Samaut's Stung Sangker Rivenovidesfor local upland crop irrigatigras well aéish stocks and water
for the Tonle Sap Lake and its lowland agricultural lands

The MJAis also an essential ecosystem for biodiversity, providing a critical h&bitendangered
species of flora and faunayhilst providing an internationalwildlife corridor to support ecological
connectivity within the region.
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4.3 Flood and drought drivers and impacts
4.3.1 Drivers
Protectedarea encroachmerand lack of enforcement capity

Geospatial analysis of the landscape area demonstrates significant land cover change and vegetation
disturbance over the last 30 yearsrticularly within the northern extent of Sdaut MUA.Samlaut

MUA status permits local communities the right to uélizatural resources in a sustainable manner
Despite this, precious gem/mineral mining, illegal logging, anpuathing and land encroachment
continue to threaten the areaA lack of financial support and enforcement has compounded these
issues over the aars. Agricultural encroachment of the protected area foothills is apparamd
severalroads dissect théorested areas.

On the border of the 90T subbasin to the south, the buffer zone betwe&ihao Soi DaandKhlong
Kreua Wai ChaleuiMational Parks significantifragmented by linear infrastructure and urbanisation.
Thisdivisioninhibits a connecting wildlife corridor between the twarotected areas In 2020, an
agreement was signed between the Cambodia and Thai protected area agencies toratdldh
conserving the international wildlife corridor but has not led to effective action.

Drainage structurgirrigation and reservoirs

The landscape area is an important watershed for the9%asinand has historically supported
severaldrainage chanelsin the foothills and terraces belodhe MUA and NP Their gradual
degradation andeplacement with agricultural land has resulted éduced water storage capacity
increagd drought riskand sedimentation

4.3.2 Impacts
Faestfragmentationandbiodiversityloss

Encroachment into the protected aradasled towidespread forest fragmentatioand deforestation
Thisresulted inhabitat degradation and impacts to the flora and fauna located within the MUA and
national park In addition, the develapent of road infrastructureand encroachmenhas impacted

on ecological connectivity with the landscape.

Increased runoffoss of water storagand degrade drainage channels

Encroachment into the foothills of the MUA andtional park as well asoil erosionhasimpacted
natural drainage channels redudng the vegetative cover andatural water storage and supply
potential of the landscapéilling and reducing the depth streams increases the risk of flash flooding
and landslidesluring period of high rainfall and high dischargehedegradation ofthe watershed
reduces availability of water during droughts anegultsin an increase in sedimentatiand reduced
water quality¢ and overall loss of soils and soil condition

4.4 Nature based and hiprid solutionsproject concept
4.4.1 Concept design aflbS
Measure6: Forest restoratioand Measurel: riparianbuffer strips

Forest restoration in the landscape is critical to ensure the recovery of degraded and fragmented areas
and should be planned #te landscape scale, with the objective ofastablishing ecological integrity

and transboundaryconnectivity. Severalpotential locations have been identified for restoration
particularly in areas where there is encroachment into the MUA raattbnal parkalong its northern
boundary Figure9). Land ownershipand tenure arrangementsf these areas has not yet been
determined through detailed field visits and site investigationp@rtunities for restorationand
connected networks of drainage buffewsll be explored durinduture investigationswith national

and local authoritiesMeasures in each location would share the samstoration objectives, as
identified inMeasure6 and Measurel (Annex 1).
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Figure 9: Forest fragmentation and degradation within theahdscape area¢ (a) degradation along
international boundary and (b) encroachment into Samlaut MUA

Google Earth

4.4.2 Project benefits

Restoration 060 ha of forest areas;

Restoredecologicatonnectivity between previously fragmented landscgpes
Increasechabitat provision and biodiversity value;

Improved natural water storage and reduced sediment runoff; and
Restoration of drainage channels and water retention for agricultural activities

= =4 =4 4 =4
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5 PROJECZ HEADWATERS AND PROTECTEDAREXO SOI
DAOWILDLIFE SANCTUAR®NG NAM ROAND
PLANTATIONSHAILAND

5.1 Project Overview

D 9C9T boundary
G

 Protected area

Forest restoration and wildlife
management

Riparian buffer and channel
rehabilitation

Sustainable irrigation and
retention ponds

Urban drainage and
wastewater management

Data source: o 1 2
ICEM GIS database 2022.
Kilometers
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i ratronce
Urban drainage and wastewater management ]

1. Riparian 6. Forest 9. Retention 12.River bank 13. 14. Urban

buffer restoration and stabilization Sustainable greening
and infiltration of and irrigation
rehabilitation surface runoff  rehabilitation measures

Project2 is identified as a key landscape, in particular in relationrttgqrted area encroachment
drought and water retention, urban risk andatershed and forest degradan with downstream
impactson farms, urban areas and transport corridoFfie project objectives for this area are focused
on:

1 Definingopportunities for the establishment of measures to fostaatershed rehabilitation,
forest restoration protected areaand buffer zone ecological restoratioand road and urban
drainage interventions;

1 Workingwith the lead and supporting agencies, as well as local and provincial stakeholders
to ensure an integrated and transboundary approach to watershed rehabilitation and forest
restoration is implemented within the PA, that aligns with the®ICMasterplan ad Action
Plan.
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Table5: Project2 ¢ Master Plan implementation factors

Iltem Description

Alignment to 1 Focal Area 2Manage urban and rural flood and drought to reduce risk
9CG9T |
Masterplan Rura

I Outcome 2.3Rehabilitated basin headwaters and wetlands, to improve water
security and climate resilience through ecosystkased adaptation interventions

1 Output 2.3.1 Develop and implement at least six (3 in each country) interventi
for rehabilitation and effectie management of protected areas and upper
watersheds in river basin headwater$o improve and maintain the delivery of
ecosystem services, with an emphasis on safeguarding transboundary biodivé
of international importance

Urban

I Outcome 2.1 Outcome 2.1: Strengthened urban flood and drought resilience
through innovative climateensitive and ecosystetmased planning tools and
adaptation interventions

1 Output 2.1.4 Develop and implement protective, hybrid (green and grey)
infrastructures to redice urban flood risks (e.g. urban river channel improveme
bank stabilization and natural flood retention areas) and enhance water qualit
two target towns (one in each country)

Implementing

stakeholders Rural

1 Lead agency (Thailandpepartment of N&onal Park, Wildlife and Plant
Conservation (DNP)

1 Supporting agency (Thailandffice of the National Water Resources (ONWR)
the Ministry of Agriculture and Cooperatives, the Ministry of Natural Resource
and Environment (MoNRE) apdovincial government

Urban
1 Lead agency (ThailandMinistry of Interior, Department of Public Works and
Town and Country Planning
I Supporting agency (ThailandNational Water Resources (ONWR), the Ministry|
Agriculture and Cooperatives, the Ministry of Natural Resources and Environr
(MoNRE) and provincial government
Alignment to DNP, an agency of the Ministry of Natural Resources amudament in Thailand, has
agency priorities  mission towards the conservation, protection, restoration and sustainable managen
of forest resources and wildlife. Khao Soi Dao is one of the national parks under its
The Ministry of Interior is responsible for coreas including local administration,
disaster management, road safety, land management and public works

5.2 Site description

The landscapeovers the areasurroundingPong Nam Rouarban developmenandthe Khao Soi Dao
Wildlife Sanctuarylocated in theS0517and SO576 subatchments, near the Th&ambodian border
at the southeastern boundary of the 9@T subbasin The landscape is locatedtime Pong Nam Ron
District, Chanthaburi Provingeand comprises a combingutotected area andural headwater, ad
urban environmentThe headwater ares located within thegrotected areaat maximum elevations
of 1500 m above sea levehsl) To the east of Khao Soi Dabe catchment levels ofinto a plain with
agricultural landa number of small reservoirsirtban settlementsand scattered villagesThe area
naturally drairsdown from steepeelevaionswithin the protected areanto flatter terrain, whichhas
been extensivelydevelopedinto agricultural land The landscapas transectedby the national 317
highway from north to south. A large vegetated military zone of approximately 55 kswell as the
larger Khlong Phra Phut Reservaire also situated in the catchmerfong Nam Ron urban area
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providing for an estimated 10,000 people (261 alsolocated in theconduitbetween the military

zone and the PAlhe area is &riticalheadwaterfor four subbasinsin eastern Thailand, with water
also flowing toTonlé Sap Lake in Cambodidiecatchmentis importantfor downstreamecosystems
andwater uses.

Khao Soi Dats contiguous with Khao Khitchakut National Parkhe southandto the west and
contiguous with Khao Ang Ru Nai Wildlife Sanctu@ihe topography of the protected aréamade
up oftwo distinctlandscapes, whh a smaller, lowlying areato the north and a larger mountainous
regionwith perennial streams and waterfalls in the souitegetation iglominated bysemievergreen
and evergreen forest at higher elevatigras well as fewpocketsof deciduous foresand bamboo.
Khao Soi Dao Wildlife Sanctuarypportsseveralendangered species arnsl the onlylmportant Bird
and Biodiversity Area (IBA) Thailandthat supportsthe globally endangered Chestroéaded
PartridgeArborophila cambodiana restrictedrange specie$

5.3 Flood and drought drivers and impacts
5.3.1 Drivers
Agricultural developmerdnd protectedarea encroachmen

Forest areas at the eastern boundary of Khao 3o act as a protective barrier against erosion,
flood/drought and biodiversity loss. Increasingly however forest areas are being destroyed and
replaced with orchard plantationsSite visits combined with remote sensing analysis indicates
encroachment ito the foothills of the PAassociatedvith the establishment of small to mediustale
plantations sprinkler systemand the installation of small reservoifEhe main agricultural product in

the Pong Nam Ron area is durian, exported overland to China (through Cambodia and Vietnam).
Durian, mangosteerhananaand other crops require the application pesticides and brspdctrum
herbicides that pollute local retgion ponds and streams.

Many encroached areas were initially established by local communities, comprising dwelohgsd
plantations or cropland kefore such locations weraleclared part of the Khao Soi Dao Wildlife
SanctuarySuch areas are thereforecognised and not illegal.

Drainage structurgirrigation and reservoirs

A keyissue in Pong Nam Ron district is drought, so the priority is to retain as much water as possible
for the dryseasonWater demand andconsumptionassociated withurbanisation,agriculturalland
(including plantations) and recreational usas risen along with waste water ancht@r abstraction

for irrigation These driversontribute to theconstructionof reservoirs occasionally at the expense

of degrading andidappearing naturaldrainage channels.

The Khlong Ta Liu daand reservoiy situated within the forested area of PA, was proposed for flood
regulation purposes and supports water provision in the region (without the undertaking of a
environmentalimpact assessmentA number of further reservoirs are situated in the lowlands,
outside the protected areaboundary, to provide agricultural and recreational water resources.
Satellite imagery highlights the continuous construction of such artificial waterbodigsiral
drainage channels and streams have been developed owastraininghe natural drainage structure
and flood/drainage control of the lowland area, includitige expandingPong Nam Romrban
development

8 Sourcehttps://www.citypopulation.de/en/thailand/eastern/chathaburi/2289 pong_nam_ron/
9 BirdLife International, 2022mportant Bird Area¢lBA)factsheet: Khao Soi Dadhailand.
http://datazone.birdlife.org/site/factsheet/khaesordac-iba-thailand
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Urbanization and road infrastructure

Although there are no large urban areas situated within Pong Nam Ron District, development along
the road that borders the easter boundary iihao Soi Dabas resulted in increaserd surfaces

and a reduction in natal areas The increaseof small to moderately sized urban areas suclfasg

Nam Rong have acted as a hub for urbanization, road infrastructure and indesfrahsionn the

area Waste management and wastewater treatment facilities have not been able to keep up with the
increasing commercial and residential demanBsad infrastructure and paths aréocated in the
transition from the plain into the hilly area. Many lack a drainafyacture which would divert water

into channels, fields or natural retention areas.

FigurelO: Hardening of the landscapat Pong Nam Ron

5.3.2 Impacts

Increased runoff anabés of water storage in the reservoirs airdinage channel

The expansion of urban areas has reduced naha&sed watermanagement andretention
opportunities, in turn reducing water infiltration and increasing runoff from the upland watershed in
the PAThe area also experiences darmggseasonal flooding.

Insufficient water during the dry season impacts both the agricultural sector and the use of water for
consumption. During the dry season, the Pong Nam Ron municipality water source has reduced flow
for approximatelytwo months, resuling in competition for water among farmers and local
municipalities. Drinking water is supplied for 3 months by trucks.

Wastewaterdischarge

The lack of waste management and water treatment facilities result in untreated wastewater
discharge entering draage channels and streams within the catchment, passing into downstream
areasin CambodiaHard standingnd grey infrastructure dominates the builp environment, which
also increases wastewatdisbursement and potential flash flooding

Forest lossfragmentationand biodiversityloss

The increase in urbanization and agricultural development around the Khao Sprdacted area

has resulted in a reduction in forest cover in the landscape area. In addition, development within the
protected area includhg the Khlong Ta Liu dam, has reduced vegetative cover and impacted on
biodiversity. This loss of forested areas (including in elevated areas) incsedisiegradationerosion

and landslide risk, as well agter retention and flood risk in an area thalready experiences
flooding Changes to the drainage systenmshiasulted in elephantsind other wildlifecoming down

into the foothills to drink and feeth agricultural areagFigurell).
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Figurell: (L) Water retentiorirrigation pond (0.21 Ha)nd (R) evidence of elephant presence
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The national317-highway road is a significant constraint to &ggical connectivity within the
landscape it has been constructed with little concern to maintenance of natural drainage channels
as important ecosystem service and amenity assets for the &adhe border of the 98T subbasin

to the south, the buffe zone betweerkKhao Soi Daand Khlong Kreua Wai Chaleum National Hark
severelyfragmentedby the road and the associated linear urbanisation. This preyantspectdor a
O2yySOGAY3a sAfREAFS O2NNAR2NI 0S¢ Seegfogidalkbfferi g 2
zones or wildlife crossinder roads anchighways may exist to reconnect the landscape area.

5.4 Nature based and hybrid solutionproject concept

5.4.1 Concept design afibS

Measurel: Drainagebuffer stripand Measurel?2: River bank stabilization and rehabilitation

The degradation of drainagm®rridorswithin the landscape is a concern for flood and drought resilience.
Therehabilitation of natural drainage channels (and artificial canals linked to reservoirs in the area,
including the Khlong Phra Phut Reservoir) is required to reconnect the hydrological landscape and
provide effectivesoil retention, water quality andrainage from the watershed into the agricultural
focused plains belowrigurel2 presentsthe Ta Ni stream and weir compleear Pong Nam Ron

Figurel2: Drainage channel from Khao Soi Dao to Pong Nam Ron

S 4

¥

\ : % :
,,%J!""“i'“‘

W eny.,

y e = - = ¢ FA EL »: 2 H«:rr; S
NbS rehabilitation of thetreamthrough buffer strips in combination with bank stabilization measures
provide an opportunity to improve water retention, water quality and redseeimentation
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Riparian buffer strips are linear vegetated aréasated alongside streams and other water courses
They provide severalecosystem serviceand are beneficial for improving water retention, water
quality, biodiversity, and reducing pollutant and sediment delivery into drainage channels. The buffer
strip either side of the drainage channels are proposed at a width of 30m, in line with good practice
design, to ensure the ecological integrity linked to the adjapeotected aregseeMeasurel, Annex

1). This would yield improved habitat provision and seslit and pollution trapping potential in
comparison to a more restricted 15m buffer.

Potential conflicts associated with necessary land take from adjacent private agricultural land are
acknowledged. Extensive stakeholder consultation is required priptataning and implementation.

The establishment and development of the natural buffer strip should complement the existing
vegetation present in the drainage areas and comprise a mix of native speitiegxotic trees
beneficial to local livelihoodsThiswill ensure buffer integrity, maximise ecological resilience and
prevent the spread of alien invasive species (AIS).

Measure 4: Drainage in combination with natufeased retention

Surface runofffrom haphazarddrainage needs to be divertethnd where possible treatedhpto

swales, natural depressions, and drainage channels through NbS measures. The surface of the
diversionstructures must be adopted to expected traffic and small enough to avoid accidents with
pedestrians, cyclists and velgs.Stormwater runoff conveyance systems (e.g. bioswales) comprising
linear ditches collect, infiltrate and treat stormwater runoff before releasing it to the watershed.
Vegetation reduces water velocity, allowing it to accumulate in a bioswale, andsfiétespended
sediments.

There is one location (Thap Sai School) where soil erosion is present, requiring NbS measures to
connect a new culvert to the manhole of Highway 8igurel3, L) A vegetative buffer would provide
appropriate protection from erosion. Such interventions would require engagement and consultation
with the Department of Highwayand local authoritiesThe drainage system of 3193 highway road
comprises a combined system (water including rainfall, commercial wastewater and public
wastewater).NbS interventions for this area comprise wetland rehabilitation at the Ta Ni drainage
channel outlet, with effectiveaturalwater treatment prior to dischargdownstream(Figurel3, R)

Figurel3: Examples of required drainage

AT u“ 1 v

improvements (Highway 317 (L), Highway 3193 (R))

Measure6: Forest restoration

Forest restoration in the landscapéthin protected areas and across agricultural and urban ai®as

critical to ensuing the recovery of degradednd fragmented areas and should be planned at the
landscape scale, with the objective of-e@stablishing ecological integrity and connectivity. This
measureis linked toMeasurel - restoring drainage buffers.

Potential locations have been identified for resaion, particularly in areas where there is
encroachment into theprotected areaalong its eastern boundargnd in the foothills of Pong Nam
Ron Land ownership of these arefpically comprises private land or land managedigpartment
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of National Parg Wildlife and Plant Conservatiomhese areas currenttyomprise dwellings, orchard
plantationsand water retention pondsMeasures in each location would shasenilar objectives
(Measure7, Annex 1).

Figurel4: (left) protected area forest buffer corridor (right) potential forest restoration sites

9C-9T boundary

|| Protected area

Forest restoration and wildlife
management

Potential forest restoration
demonstration sites

Data source:
ICEM GIS database 2022.
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Measurel3: Sustainable Irrigation

The establishment of water retention measurascludinga network ofponds (Figurell) in the
foothills of Khao Soi Dao Wildlife Sanctuary where orchards are widespread, will support irrigation
the dry seasorfMeasurel3, Annex 1)This should bamplemented in tandem withhe rehabilitation

of drainage channelsgservoirs ificluding the Khlong Phra Phut Reservaind wetland areasto
reconnect the hydrological landscag&lanning and designing such ponds via a network approach can
enhance water retentiorand infiltration benefits. Appropriate wildlifefriendly mitigatiory/ security
measures shouldlsobe in placeo avoidand reduce wildlife conflictg a challengealready present

in the landscapeThe creation of ponds for wildlife within the protected area would reduce the need
for animals to enter agricultural areas during periods of drought.

Measurel4: Urban greening

In combination with naturébased retention, urban green spaces should be [@&hed in Pong Nam

Ron in strategic locations to captyreeduceand storeurbanrunoff. These can be implemented at
different scales in both public and private spacexluding the central markeExisting extensive

areas of open hardstanding and degealdndustrial open spaces should be converted to green spaces.
Ultimately the ambition should be to have 30% coverage of green infrastructure in the urban
environment, through a range of interventions including parks, gardens, play areas, landscaped areas
and tree pits. New green spaces may require changes in land use, resulting in a loss of productive land
and impacting local livelihoods.

5.4.2 Project benefis

1 Restoration ofL00ha of forest areas;

30%coverage of green infrastructure PFong Nam Rarbenefiting10,000 people
Rehabilitation of «m of theTa Ni stream and weir complex;

Reduced human/wildlife conflict in the buffer zone of the protected area
Increased water retention;

Increased water quality, reduced soil loss aedimentation and

Enhanced habitat for biodiversity

=A =4 =4 4 -8 =9
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6 PROJECI HEADWATERS AND PROTECTED AREOASPOI,
TADUANG AND UN RESERVOIRAILAND

6.1 Project Overview
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Forest restoration

Agricultural buffer

Drainage with nature-

based retention

Drainage

channels/riparian buffer
Data source: 0 40 80

ICEM GIS database 2023 ~W—C—
Kilometers |

QiZ @ Qieem

1. Riparian 3. Catchment 4. Drainage 5. Sediment 6. Forest 13. 15.

buffer water in trapping restoration Sustainable Agricultural
management  combination and irrigation field buffer
with nature- rehabilitation measures
based
retention

Project3 is ina key landscapsufferingheadwaterprotected area encroachmentrought, erosion
and sedimentation and reduced water qualitfhe project objectives for this aremldress those
concernsoy:

1 implementing measuresfor reservoir and watershed rehabilitation and management
including introducing riparian buffers,sediment traging, reforestation, agriculturafield
buffersandwater quality managemertand

1 workingwith the lead and supporting agencies, as well as local and provincial stakeholders to
ensure an integrated approach potected area, drought and erasi managementaligring
with the 9G9T Masterplan and Action Plan.
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Table6: Project3 ¢ Master Plan implementation factors

Iltem Description

Alignment to 1 Focal Area 2Manage urban and rural flood amllought to reduce risk
9GIT I Outcome 2.3 Rehabilitated basin headwaters and wetlands, to improve water
Masterplan security and climate resilience through ecosysteased adaptation interventions

1 Output 2.3.2 Develop and implement at least four (2 in each country)
interventions to rehabilitate and manage wetlands in the multiple use areas to
strengthenprotected areabuffer zones and improve ecological integrity for the
delivery of ecosystem services (water storage/treatment/habitat)

Implementing 1 Lead agency (Thailandylinistry of Agriculture and Cooperatives (MOAC)

stakeholders 1 Supporting agency (Thailand)ffice of the National Water Resources (ONWR), th

Department of National Park, Wildlife and Plant Conservation (DNP), the Minist

Natural Resources and Environment (MoNRE) and provincial government

Alignment to MOAC is responsible for the administration of agricultural policies, forestry, water

agency priorities . resources, irrigation and the development of farmers @aodperative systems

6.2 Site description

Project 3 is locateth Sa Keo Province, Amphoe Taphaya district and covers the Tambons Thap Thai in
the north and Thap Sadet in the south. It is the utmost northern part of @@Tasin. The headwater

area is hlly and forested within the Taprayational parkocated close to Pang Sidational park,

and part of the Phnom Dong Rak mountain range. The hills fade out to the south where agricultural
land prevails. The location is home to many reservoirs, which giecddmestic water and irrigation.
Countless small rivulets drain the area from north to south and become the source for the reservoirs.
They continue to form thdrainage corridothat finally flowsthrough the Svay Check rivierSisophon

in Cambodia

The striking feature of this area is dispersive soil, which is sandy in nature and thus highly erodible
0adzOK [Ilaf dacK St 4 R & O IFigige 15LxghiBage) Ramcan gasily infiltrate and
mobilise the loose sand particles. This causes high sediment loads in all rivers in the catchment.
Erosion and thus sedimentation is stronges$iane vegetatiorhas becomeparse oentirelyremoved

which is often the case along rivbanks and in the buffer to the paf&llowing logging and temporary
settlements In addition, although satellite imagesiggestrather dense vegetation in the hillthe

field missionfound that the remainingtrees and bushes do not have a dense canopy strucinck
erosion prone areas are commdigurels).

Figurel5: Landscape upstream of reservoirs on the southern border of Tapraya national park

&R

The landscapesondition determinesvater supply and condition for all downstream reservoirs and
irrigation systemsThree larger reservoirs (UN, Taduan and Sompoi reservoirs) and countless small
ponds provide water storage for domestic use and irrigatiime area is part of thBong Phayayen

Khao Yai Forest Complerveling615,500 hectares and compngfive almos contiguous Protected
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Areas of whichTaprayanational parkis one.From a biodiversity perspective, the national park and
forested areas following the mountain ridge from west to east, are a natural wildlife corridor of
international importance and an sential upper catchment for Sa Keo Province downstream to
Cambodia. Howeveil] KS W2 A yGIS analyRifierd 1i9905to 2020 shows a progressive loss of
forest, especially in the past 10 yeaFarested areas to the north of the reservoine managed ¥

the Departmentof National Park, Wildlife and Plant Conservation

An indepthfield mission was undertaken to the Sompeservoir(see Annex 3 for further detailk)
identify potential demonstrationsitesfor buildingflood and droughtesilience incorporating hybrid

and naturebased solutionsThap Thai SAO, LDD and National Park representatives in particular
provided an irdepth background to the sitelhe followng sections provide more detailed focus on
this reseroir.

6.3 Flood and drought drivers and impacts
6.3.1 Drivers

Erosion and thus sedimeldcal in drainage corridors and reservdirghis area is largely attributable

to the specific soil structure combined with extensive loss of vegetative c®tber drivers were
identified during the field missions and the expert exchange. They are listed in the order of their
significance.

Natural features erodiblesoil and vegetation with less pronounced canopies

The dispersive soil in this area is the main reasohifgir erosion and sedimentation rates. In addition,
vegetation does not form dense canopies and ovettadl immediate upstream landscape is degraded.

A number of individual sites, including Lalu, a popular tourist destination in the region, also cagribut

to erosion Lalu is managed by the National Park authority comprises an extensive, bare area of sandy
soiland spectacular dissected earth formations formed through steady eroSigmificant sediment
build-up and localised erosiarccurs dispersing tbugh a system admallephemeralktreamnear the
National Forest of Thailand office. This results in the transfer of sediment during periods of discharge
into the Khlong Sompoi reservoir.

Inadequate dainage structure andvegetatedbuffers for roads angaths

Roads and paths are located in the transition from the plain into the hilly arka.current system of
unsealed roads and paths are a significant part of the erosion and sedimentation problem in the
landscapeThey allackadequatedrainage strutures and vegetated buffershich would divertand

filter water into channels, fields or natural retention ared$e presence of small streams and
drainage pipes on the roadside of the National Park facilitate the transfer of sediment during periods
of discharge towards downstream agricultural areas #reh into the Somporeservoir.

Missingdrainagebuffer strips

Vegetated buffer strips have been removed alangst streams and drainage channétsfavaur of
gaining more agricultural lan@r wherepresent, have been degradetihe benefit of more cultivated
land comes withtthe cost ofincreasing erosion into rivers and reservoirs. Agricultural practices like
furrows in direction of drainagalsoexacerbates erosion and sedimentation.

Drainage channls were examined during the field mission to the Sompoi reservoir, including the
riparian buffer presented ifrigurel6. It was noted that the channel and associatadfbr does not

fully extend down to the Khlong Sompoi reservoir, due to encroachment at the edge of the channel
from erosive crop types, includirgassava plantationgnda road built over the waterway

The drainage channels are seasonal. During the wasmse water flows rapidly to the Sompoi
reservoir due to the steep slopes of the channels. The channels carry runoff from upstream areas in
the forest, through culverts under the road, and into the incised downstream drainage channel.
Significant volumesfaunoff are generated during periods of intense rainfall and plunge pools have
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formed below the culvert outlets. However further deepening of this is prevented by an underlying
harder layer of laterite

Figurel6: Example ripariarbuffer strip leading towards Sompaieservoir

Missing sedimentanagementupstream of reservoirs

During the wet season, water rapidly flows from the mountains upstream of the reservoirs
downstream towards agricultural land, resulting in a high sediment discharge and surface water runoff
via small streams into the Sompoi reservoir. Flash floods asedaidth steep slopes compound this
problem, and result in highly turbid waters in the reservdine reservoirs are built without sediment
trapping measursto filter water on its way into the waterbodies

It isalsounderstood that theexisting smalsaleirrigation pond silts up at a rate of 1 m per year due

to erosion of the pond banks and upstream overland sediment inputs during the wet season, which
settles in the pond. Attempts to reduce bank erosion have included the establishment of vetiver grass
around the pond banksThis has been effective to some extent but has not completely prevented
bank failures below rooting depth.

The topographyand tenure arrangements mean that sedimemianagementwould need to be
strategically located in close consultm with farmers and local authorities

Logging

Location 12vithin Tapraya\ationalParkwas home tdJnited NationsUN) refugee camps during the
Khmer Rouge time in Cambodia. The increases in population in an otherwise relatively isolated area
created hgh pressures on natural resources, including encroachment into the protectedraneting

and logging. The resulting degraded habits still exist to some degree and logging is not uncommon in
this area. Pastattempts at providing erosion control at the site have included vetiver plantations and
restoration of forest landscapes within the national park. One example is located at the Tubtim Siam
03 Project site for reforestation, which was initiated in 1995 pasing an area of 900 rai (144B).

6.3.2 Impacts

The most prominent adverse impaaelated to flood and droughéire deforestation of headwaters
andsedimentation of waterways and reservoirs. Sedim@aiuces the capacity of rivers and streams
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and inhibits natiral flow and greatly reduces productivity and water qualityeiservoirs andrrigation
systems All reservoirs are located at the base of the hillbeyare shallow and a small gain in water
level generates a large increase of the water surface. ddmsbination of naturabnd manmade

features creates several problems:

Loss of water storage in the reservoirs and ponds

Sdiment settles in the reservoirs amgldifficult and expensive to remov&he structure of the outlets
of the reservoirs in combinatn with the shallow bathymetry does not allow for sediment flushing.
The consequence is a relatively rapid reduction of reservoir lifetime.

High turbidity in reservoirs and ponds

Turbidity in the reservoirs and ponds is often high due to sediment. Thi®dan causing problems
for domestic water supply and irrigation systemarticularlyafter heavy rainfall while the sediment

has not

| A3K SOOI LERNIGA2Y

yet settled.

f2aasa

TNRY

0KS NBaSNIB2ANRA

The bathymetry of the reservoileads tohigh evaporation losses. A small increase in water depth
causes a disproportional increase of the water surface giving rise to high evaporation rates.

Reduction of flow capacity in rivers due to sediment

Sediment in the rivers is a significant driver for a reduction of flow capacity. Since almost all streams
are equipped with structures like weirs, regulated culverts, gates where the sediment settles, the

benefit of storage volume is reduced, and the fuaotof the structures is hampered.

6.4 Nature based and hybrid solutionproject concept

6.4.1 Concept design dllbS

Figurel7: Proposed NbS measures for Sompoi landscape
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Measurel: Riparianbuffers

A number of waterways and drainage corridors have been identified as having the opportunities for
riparian buffer establishment and rehabilitation. For example, the natural drainage channel identified
in Figurel6 has the potential to be restored to prevent erosion/sediment build up and facilitate its
reconnection to the Sompaeservoir.

Land tenure arrangementsere are complexThe waterway is situated on public thg managed by
Thap Thai SAGeparated from adjacent private land through its buffer zdfee dimension of this-u
shaped waterway was measured as 4m deep, with a top width of 19m and a base width btiitém
showing clear signs of sediment accumulation

Proposed interventions at this location focus on slowing down and channelling water, supporting
infiltration and controlling erosion and encroachmeftis includesnstalling check dams upstream

and downstream to prevent further downcuttiigee measure 5something that could be replicated
elsewhere in the landscap#&Vith the channel stabilised, the next step would be to consider better
management of the channel banks and the prevention of encroachment by cultivation. Solutions
focused on negotiation witadjacent land users (farmers) the establishment of riparian buffer strips,
and specific measures to stabilise the banks. These measures should extend all the way down to the
reservoir.Possibilities for haestingnon-timber forest products (NTFRpom the established buffer

could beinvestigated andliscussed with the farmers.

Buffers either sidare proposed,with their extentdependant on agreement between Thap Thai SAO
and the relevant farmers. The channel banks could be strengthened by bieenigiy, for example
usingnativewoody species, or by vegetated riprap and other hybrid stabilisation measures.

Measured: Drainage in combination with natutEased retention

When NoS and hybrid drainagstructuresare developed at many placasross thdandscape as a key
strategy in watershedehabilitation, they contribute in mitigating sedimentation and help reduce
flash flooding. Measures can be la@st and neregret with multiple benefitsof improving water
guality andenhancing biodiversity.

Drairagediversion structures foroads, paths andreas suffering from sheet drainagan be combined
with nature-based retentiormeasureg; i.e. areas of thick vegetation or bioswale channels designed to
concentrate and convey stormwater runoff while removing debris and pollu@Generally, these kinds
of drainage structures are effective in reducing the speed and volume of surface. runoff

The NS and hybrid measures here gn®posed for theransitionzonefrom the hillside down to the

plain where drainage improvement with natub&ased retention would best demonstrate its potential.
During the site visit to the Sompiaservoir, existing drairgee channels were identified passing under

the road and five drainage pipes along the road. Each pipe collects water from the streams to the
north in the national park, transferring the flow to the agricultural land downstream and ultimately to
the Somporeservoir (Further details are provided in Annex 3, field rep@he UN Road is under the
jurisdiction of the Highways Authority, whilst the land to the north is situated within the National Park.

The more measures implemented the better, beginning &ssivith high slopes and dispersive soil.
While this demonstration is limited to the immediate areas upstream of the resenibia]ed out
more extensivelgtakeholdersanbenefitfrom the cumulative impacts of many natural interventions
across the etire headwaters, including within the national park.

Measure5: Sediment traping

The establishment of small multiple functioniegosion control andsediment traping interventiors
through NbS and hybrid structures offers significant potential within this landscape. Such interventions
help toretain sediment before it enters the reservoir teducesedimentation improve water quality

and maintainwater storage capacitylhey are prticularly relevant for areas upstream of the UN road,
where erosion is significant, and within the drainage channels leading into Scesporoir Measure 6
provides more details on the sediment stabalisation measures as part of forest restoratids.effor
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It was noted that any proposed NbS measures at this location would require engagement and
permission from the National Park. In addition, along drainage channels feeding into the reservoirs
(seeFigurel6 as example)check dam®r leaky weirscould be establishedl'hese could comprise
small wooderlog dams built across the channels to lower roffi speed and reduce erosion and gully
erosion.

Localstakeholderrepresentativesuggested the provision of2leakycheck dams along a stream to
reduce flow and sediment transport during the wet afatilitate the storage of water for use by
farmers during the dry season. Although situatedpublic land, such NbS measures would require
engagement and permission from the Thap Thai SAO, with further consultation with local farmers who
are active in the area

Measureb: Forest restoration

Natural forest rehabilitation is encouraged within the foothills of thepraya national parko the
north of Somporeservoit In addition, brestrestoration at fiveseriously degradelbcations identified
within the Tapraya national par&nd itsbuffer, will require a distinctive combination of actions for
the park, the buffer and the riparian corridgrbecause each have differing challenges and
opportunities. Yet measures in each location share the same objectgeslentified inMleasure6
(Amex 1) Restoration demonstrations would target degraded areas withinNRe

It is understood that attempts have been made to reforest degraded areas, including planting on
elevated bunds, however these failed due to challenges with vegetation establighiRerest
restoration at eroding sites within Tapraya National Park will require a distinct sequence of actions,
due to the challenging soil and hydrological conditions.

Initially, steps should be taken to reduce or prevent water flowing overland tdffpsites by means

of diversion bunds or ditches, with safe outfalls. Second, check dams should be installed to prevent
further vertical incision in gullies and to trap sediment. Planting could take place at and behind the
check dams. Once the gullies atabilised, revegetation efforts could extend to the difficult areas of
bare soil using pioneer species planted behind simple physical slope modifications suctbasdwlf
branches on the contour.

Native species should be used exclusively, withlaating mix of mixed nativewoody tree and
understorey speciedollowing guidance from the National Park authoriti€&som satellite and field
observations,tiis anticipated thaeachrestorationsite would be the equivalent of around Ba Plant
nurseriesshould be established to support native species mix, witlaatmg regime of mixed native
tree and understorey specig®llowing guidance from thenational parkauthorities There are a
variety of tree speciethat have been identifiethy rangersat the restoration sites that offer potential

for tree planting, includingazadirachta indica var. siamensis, peltophorum pterocarpum, Sindora
siamensis, Dipterocarpus obtusifolarsd doussie.

Any exotic or invasive peciesidentified at the sites should be replacedth native specieswith
fencingestablishedo protect re-growth from ungulates and other pressures

At Laly water should be diverted, where possible, away from Lalu to prevent sediment mobilisation
and transporiation downstream Opportunities for check dams in upstream drainage channels offer
the potential to reduce sediment transfer towards Lallegetation establishment andde planting
measuresto the south of Lalumay support gradual recolonisatioof the area provide sediment
trappingand shadgFigurel?). Lalu is an important site and could provide ecotourism opportunities.

Measurel3: Sustainable irrigation measurasd Measure 15: Agricultural field buffers

Due to the sedimentation of theeservoir, drought risk anihtensiveagricultural practices within the

catchment, water conservationirrigation measures are proposed for the three reservoirsthis
landscape(see Annex 1Measure 13). Field trenches and smaltale irrigation ponds praide

opportunities for improved water resource management by farmgisld trenches involve extensive

LI 2dZAKAY 3 (2 GKS N3 Hitring ringffavat&, refuing soil dedraldtibh@ad a f 2 LIS
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enhandng infiltration of surface ruroff and soilmoisture. These should be supported by the
establishmenbf agricultural field buffer¢gseeAnnex 1, Measure 154 network of connected buffers

will provide ecosystem services including erosion control, pollination, water retention through water
infiltration and slowing surface flow. They can significantly reduce agricultural runoff. Buffer zones are
important for ecological connectivity within the wider landscape, connecting and separating
landscape features and linking habitats to create wédtibrridors.

Opportunities exist for expanding the existing network of decentralized irrigation ponds upstream of
Sompoireservoir, to provide greater water securityf farmers.The establishment of native grass
species or woody species on the pond banks will enbark stabilisatiorand avoid sedimentation.
This approacleould be applied across the landscape.

6.4.2

T
1
1

Project benefits

Restoration of degraded reserva@nd cathment, improving water supply functionality;
Rehabilitation and riparian buffers fa2 kmof drainage channels;

Construction of over 50 new smalitale irrigation ponds, to support decentralised seasonal
water security;

Restored vegetationnodes and corridors withimpproximately 330 Ha dgricultural land
north of mpoireservoir, includingfield buffers;

Water conservation irrigation measurds support improved irrigation and more sustainable
agricultural practices;

Rehabilitationof 640 Haupstream forest and drainaggy/stemin the Taphraya national park
and buffer zone decreasing sedimentation in the reserva@nd increasing ecological
connectivity and biodiversityand

Restoration and reforestation of over 25 Ha of selected degraded forest sites within Taphraya
national park buffer zone
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7 PROJECT #IRANSBOUNDARY URBAN ARE2ODING POIPET
(CAMBODIA) AND ARANYAPRATHET (THAILAND)

7.1 Project Overview

‘Transport and urban drainage

L:-_! Country Boundary
Green corridor
River restoration
Transport and urban drainage

|
| Constructed wetland
l Urban green network

| Datasource: o 05 1
ICEM GIS database 2022.

Kilometers

& 4’\ icem

7. 9. 10. 11. River 12. River 14. Urban
Retention Permeable Retention Constructed channel bank greening
and surfaces and wetlands widening stabilization
infiltration infiltration and and
of rooftop of surface rehabilitation  rehabilitation
runoff runoff

Project 4 was identified as a key landscapecause of the serious water management issues and
immediatecrossborderimplications The project objectives for this areae:

1 Define opportunitiesfor the establishment of measures to fosterossborder waste and
stormwater managementurban greening, river restoration, constructed wetlaraohd
drainage improvemerg and

1 Work together with the lead and supporting agencies, as well as local andngiaivi
stakeholders to ensure an integrated and transboundary approachurtsan water
managemenis implemented, that aligns with the 98I Masterplan and Action Plan.
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Table7: Project 4¢ Master Plan implementation factors

Iltem Description

Alignment to 1 Focal Area 2Manage urban and rural flood and drought to reduce risk
9GIT f  Outcome 2.1 Outcome 2.1: Strengthened urban flood and drought resilience
Masterplan through innovative climateensitive ancecosystersbased planning tools and

adaptation interventions

1 Output 2.1.4 Develop and implement protective, hybrid (green and grey)
infrastructures to reduce urban flood risks (e.g. urban river channel improvem
bank stabilization and natural flood retdon areas) and enhance water quality ir
two target towns (one in each country)

Implementing 1 Lead agency (Cambodidinistry of Water Resources and Meteorology
stakeholders (MOWRAMpandMinistry of Land Management, Urban Planning and Construct
(MLUC)

1 Lead agency (Thailandylinistry of Interior,Department of Public Works and
Town and Country Planning

1 Supporting agency (Cambodi8jinistry of Environment (MoE), Ministry of
Agriculture, Forestry and Fisheries (MAFF), and provigoisrnment

1 Supporting agency (Thailandyational Water Resources (ONWR), the Ministry
Agriculture and Cooperatives, the Ministry of Natural Resources and Environr
(MoNRE) and provincial government

Alignment to In Cambodia, MLUC has the mission to lead and manage land use, urban planning

agency priorities construction projects and land confliahd MOWRAM has the mission to lead flood

management in the catchmentn Thailand, the Ministry of Interior is responsible for

core areas ioluding local administration, disaster management, road safety, land

management and public works

7.2 Site description

Aranyprathetin Thailand and Poipah Cambodia are neighbouring towns across the international
border between the two countries. Both afast growing citiesKigure18) with expandingSpecial
Economic Zones, with incoming residents and new development areas and industries. Aranyaprathet
is in Amphoe Aranyaprathet district, Sa Keo province and Poipet stesitwithin the district
boundaries of Poi Pet in Banteay Meanchey province.
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Figurel8: Rapid development over time at Aranyaprathet and Poipet urban areas

2005 2015 2021
Aranyaprathet

¥

2005 2015 1 202
Poipet

The cities are linked yrailwayline andNational Highway No.5 in Cambodia which continues as Road
33 in northwest direction through Aranyaprathet. There are railway stations in each city. The channel
of the Huai Phrom Hoaditer (Thai name) o©Ou ChrowRver (Cambodian namejcts as the border
dividing the two cities, and two countries, and then continues as the upper part of Serei Sisophon
River in Cambodia although it encounters many blockages and obstructions due to development
before reaching Sisophon city.

Both cities &ce serious flood problems. Overbank flow inundating residential and industrial areas
situated next to the river can be observed almost annually. Pag@efocal point of supporirom the

Asian Development Barilr solid waste management and draina@&rrent proposalsare for a new
drainage network following the natural topography, discharging stormwater collected towards the Ou
ChhrovRiver!?. On the Thai sidehere areplans to build darge flood diversioranaland a concrete
flood wall next to theexisting channelo protect Aranyaprathetwith downstream implications.

Taking a transboundary perspectivagth cities have similar development potential but also similar
problems due to development. However, neither the planned diveraimhflood walbn the Thai side
nor drainage improvement in Poipet take transboundary issues into account. Coordinatioedoetw
the towns on flood management and water quality is not apparent.

The reasons for the flood problems are manyfold. Fnai Phrom Hoaditer, draining an area of
approximately }443km2, arrives at Aranyaprathet and flows parallel to both towns. A small reservoir
upstream of Aranyaprathet functions to regulate the flow in the wet season but does not have the
capacity to accommodate annual flood events.

The municipality has devgded small scale constructed wetlands to provide some treatment of
wastewater, with the wetlands located next to the local landfill site somewhat downstream of
Aranyaprathet main city and upstream of Poipd@the wastewater is not treated according to
standads, with he wetland flooded regularly during high flow which damages the planting efforts
and degrades the effect of water treatmeriigurel9).

0 ADB, 2022. Feasibility Study for Cambodia: Livable Cities Investment Project (Poipet).
https://www.adb.org/sites/default/files/projectdocuments/52064/52064901-tacr-en_0.pdf
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