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Project Background and Context:

Provide brief information on the problem the proposed project/programme is aiming to solve,
including both the regional and the country perspective. Outline the economic social, development
and environmental context in which the project would operate in those countries.

Project Overview

The natural ecosystems of the Greater Mekong Sub-region (GMS)* are of critical importance to

the ~75 million people living within the region who rely upon natural resource-based livelihoods.

Of the regionoés nat uRiePisagumblyshe mest essbngial tVsupportng

rural livelihoods and maintaining the functionality of associated ecosystems*. As the Mekong flows

from its origin at the Lasagongma Spring in China through the GMS countries and into the South

China Sea, it delivers numerous ecosystem goods and services® to some of South-East Asi aods
poorest people®. Although cultural, historical, socio-economic, geographic and environmental

disparities existamong the GMS countries, the Mekong River serves as a transboundary resource

and support system shared by millions of people across the region.

Despite their regional importance, the ecosystems of the GMS face a multitude of anthropogenic
pressures that threaten their capacity to provide goods and services for local communities. For
example, damming for hydropower generation and the extraction of water to irrigate ~10 million
hectares’ of rice paddies has led to substantial changes in the flow and ecosystem dynamics of

the Mekong River and its tributaries®. Subsequently, sediment and nutrient transfer have been
impeded,and the production of one of the worldoés | argest and most dive
decreased®. Additionally, the GMS has undergone extensive deforestation in past decades, which

has reduced the supply of important ecosystem goods and services to poor communities. From

19737 2009, the GMS? lost approximately 33% of its forest cover, mainly because of extensive
unsustainable logging and agricultural conversion!!. Given anticipated increases in the demand

for electricity, land and water in Asia, as well as the complexities associated with managing
transboundary water resources, ecosystem degradation is expected to continue across the GMS

into the future’’t o t he detri ment of the regionodés peopl e.

The above-mentioned baseline problems in the GMS are exacerbated by a climate that has
undergone considerable change in recent decades and is expected to continue changing
throughout the 21 century. Since the 1960s, the mean annual temperature of South-East Asia

17 consisting of the Yunnan Province and Guangxi Autonomous Region of China, Myanmar, Lao PDR, Thailand,
Cambodia and Vietnam 1

2, known as the Lancang river in China,

3 and its tributaries

4 like forests and mangroves

5 including inter alia: i) food and nutrition; ii) fibre; iii) biomass; iv) medicines; v) fresh water; vi) regulation of air and
water quality; vii) nutrient cycling; viii) regulation of natural hazards; and ix) recreation and tourism

8 Approximately 20% of the 326 million people in the GMS live below the poverty line.

7 According to the Mekong River Commission.

8 Dugan, P., Barlow, C., Agostinho, A., Baran, E., Cada, G., Chen, D., Cowx, l., Ferguson, J., Jutagate, T., Mallen-
Cooper, M., Marmulla, G., Nestler, J., Petrere, M., Welcomme, R., and Winemiller, K. (2010). Fish Migration, Dams,
and Loss of Ecosystem Services in the Mekong Basin. AMBIO: A Journal of the Human Environment 39:344-348.

¢ Dugan, P., Barlow, C., Agostinho, A., Baran, E., Cada, G., Chen, D., Cowx, I., Ferguson, J., Jutagate, T., Mallen-
Cooper, M., Marmulla, G., Nestler, J., Petrere, M., Welcomme, R., and Winemiller, K. (2010). Fish Migration, Dams,
and Loss of Ecosystem Services in the Mekong Basin. AMBIO: A Journal of the Human Environment 39:344-348.

10 excluding China

L WWEF i 20131 Ecosystems in the Greater Mekong: Past trends, current status, possible futures.

12 WWF i 20131 Ecosystems in the Greater Mekong: Past trends, current status, possible futures.



has risen by ~0.141 0.20°C per decade?® and rainfall patterns have become increasingly erratic.
These changes in climate have been associated with an increased intensity and incidence of both
floods and droughts*, leading to impacts on local communities such as: i) insufficient water for
livelihoods activities; ii) reduced agricultural productivity; iii) soil erosion and landslides; iv)
saltwater intrusion into agricultural lands; and v) the destruction of property and the loss of life.
As temperature and rainfall patterns in South-East Asia continue to change in the future'®, the
livelihoods of people in the region will come under enhanced stress. Although the effects of
climate change may differ spatially and temporally across the GMS, it is likely that communities
reliant on ecosystems for their livelihoods will experience similar challenges in adapting to climate
change.

Without appropriate adaptation interventions, it is likely that a large pr opor ti on of the GMS&6s
population will remain extremely vulnerable to the interacting effects of climate change and
ecosystem degradation. National*® and regional*” institutions in the GMS are aware of this threat.
Accordingly, several regional and national adaptation plans and frameworks have been
developed or are under development. For instance, the Mekong Adaptation Strategy and Action
Plan (MASAP) is a regional climate change adaptation plan developed by the Mekong River
Commission (MRC) i one of the primary transboundary water management institutions in the
region i for the section of the GMS covering Cambodia, Lao PDR, Thailand, Vietnam.
Additionally, the Lancang-Mekong Cooperation (LMC) mechanism i a relatively new, China-
based transboundary water management body in the GMS i is developing the Lancang-Mekong
Environmental Cooperation Strategic Framework which will include a focus on climate change
adaptation and ecosystem management across the GMS. At a national level, most GMS countries
have existing climate change adaptation plans and strategies'® and/or are in the process of
developing National Adaptation Plans (NAPs)™*. It is, therefore, apparent that the countries of the
GMS are committed to enhancing the climate resilience of their people.

The implementation of regional and national adaptation plans, frameworks and strategies is,
however, insufficient. There are few examples of on-the-ground adaptation interventions i
particularly ecosystem-based adaptation (EbA) i in the GMS. Subsequently, many people in the
region remain vulnerable to the effects of climate change and environmental degradation.
Additionally, where concrete implementation does exist, there is inadequate dissemination of
knowledge and lessons learned. This limited knowledge on how to implement climate change
adaptation interventions, particularly EbA, and thereby put policies and plans into practice is a
significant barrier to the further effective development and implementation of regional and national
adaptation plans. Given the transboundary nature of many GMS natural ecosystems, as well as
the common threat that climate change poses to a diverse group of people across the region,
there is a need and opportunity for South-South cooperation among the countries of the GMS to
share knowledge and technologies for adapting to climate change.

13 WGI AR5 Chapter 2 / WGI AR5 Section 14.8.12/ WGI AR5 Section 2.6.1.

14 China National Climate Centre i Beijing - 2015 i unpublished data.

15 |PCC. 2007. Climate Change 2007. Impacts, Adaptation and Vulnerability. Contribution of Working Group Il to the
Fourth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge: Cambridge University
Press.

16 For example, government institutions such as the Ministry of Natural Resources and Environment in Thailand and
Ministry of Natural Resources and Environment in Vietnam

17 such as the Lancang-Mekong Cooperation Mechanism, the Mekong River Commission and the Asian Development
Bank Greater Mekong Sub-region

18 For example, Vietnam has a National Climate Change Strategy and Mekong Delta Master Plan, and China has a
National Adaptation Strategy.

19 The final draft of Thailand's NAP is expected to be finalised and published in 2018 once the public consultation
process has been completed.
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The proposed AF project will implement innovative, on-the-ground adaptation technologies and
share implementation lessons across the GMS. Adaptation technologies will be demonstrated in
the middle (in the Young Basin in Thailand) and lower (surrounding Tram Chim National Park in
Vietnam) reaches of the Mekong River basin to build climate resilience and generate adaptation
knowledge from diverse environmental and socio-economic contexts. These adaptation
technologies will incorporate learning from the past and ongoing projects e.g., [IUCN Mekong WET
and IUCN-Coke, Wor | d B a n k 6 SouthdS@iR SQapacity Building for Ecosystem
Management in Greater Mekong Sub-region, Mekong ARCC and other past and ongoing projects
mentioned in Annex IV as well as learning from this project will be documented to complement
planned interventions taking place in the GMS. The proposed project will increase the resilience
of beneficiary communities to the effects of droughts and floods by implementing a suite of
adaptation interventions? including inter alia: i) climate-resilient agriculture interventions ii)
interventions to improve drought and flood management; and iii) additional, climate-resilient
livelihood options. A monitoring programme established by the project will collect information on
the cost-effectiveness of project interventions in different socio-ecological contexts in the GMS
which will be shared with both local communities and regional stakeholders. Additionally,
knowledge-sharing and awareness-raising in local communities surrounding project beneficiaries
will be accomplished through inter alia: i) knowledge-sharing days; ii) local field visits; and iii) the
dissemination of awareness-raising and training materials.

The knowledge generated at the country level will be shared regionally on ways to combat drought
and flood risk i specifically EbA T across the GMS in the different ecosystems of the GMS. Scaling
up such measures at a Basin scale could reduce the impacts of climate change in the Mekong
River Basin. Discussions on a scaling up adaptation strategy will be promoted under Component
3 linking the project experience with the available scientific information on climate change risks
and the political processes in the GMS. A cost-effectiveness assessment will be undertaken to
inform future decisions on EbA to combat the impacts of droughts and floods in the GMS under
different socioeconomic and environmental conditions. Additionally, relevant knowledge to EbA
in the GMS will be collated to produce policy briefs to inform the development and implementation
of future adaptation projects and strategies across the region. In addition, these knowledge
products, as well as the results of monitoring and evaluation at implementation sites, will be made
widely available through existing online information platforms related to the GMS and climate
change adaptation?'. Knowledge-sharing and project coordination across the GMS 7 including
China, Cambodia, Lao PDR and Myanmar i will be achieved through participation in regional
climate change adaptation forums. The knowledge gained through the proposed project will be
used to strengthen regional coordination on climate change adaptation and incorporated into
future versions of regional and national adaptation plans across the GMS?? through: i) continuous
sharing of information to national and regional stakeholders; ii) participation in regional training
events; and iii) the provision of policy briefs and papers.

20 Guided by regional and national adaptation and development plans.

21 Including platforms operated by: i) the MRC; ii) ADB-GMS; iii) Lancang-Mekong Cooperation Mechanism; and iv)
other regional projects, such as EbA South.

22 Such as the MASAP and NAPs.



Background context
Geographical context

The Greater Mekong Sub-region (GMS) covers portions of southwest China i specifically the
Yunnan and Guangxi provinces i and five countries of Southeast Asia, namely Cambodia, Lao
PDR, Myanmar, Thailand and Vietnam (Figures 1 and 2). From its source in southwest China,
the Mekong River flows south for ~4,800 km, dropping ~4,500 m to the Mekong Delta in Vietham.

Withamean annual discharge of 475 cubic kil ometres,

rivers based on mean annual flow at the mouth® and drains a total catchment area of 795,000
km? into the South China Sea (Table 1). The GMS can be divided into two parts: i) the 'Upper
Mekong Basin' in China i where the river is called Lancang Jiang i and Myanmar; and ii) the
‘Lower Mekong Basin' from the border between Myanmar and Lao PDR to the South China Sea.

ﬁ Fiood Plain 4
§ aTonessp Y

S | g - S i
Figure 1: Map of the GMS?4. Figure 2: Broad geographical regions of the
GMS?.

The Upper Basin makes up 24% of the total catchment area and contributes 15 i 20% of the
water that flows into the Mekong River. The catchment in this region is steep and narrow, resulting
in extensive soil erosion. Consequently, the Upper Basin is responsible for ~50% of the sediment
that enters the river®. As the river flows into the subtropical Simao and Xishuangbanna
Prefectures of Yunnan, China, the topography changes, opening out into wider floodplains and
the flow rate of the river decreases. From this point, the Lower Basin continues southwards, fed

23 Mekong River Commission. 2005. Overview of the Hydrology of the Mekong Basin. Mekong River Commission,
Vientiane. Available at: http://www.mekonginfo.org/assets/midocs/0001968-inland-waters-overview-of-the-hydrology-
of-the-mekong-basin.pdf

24 Source:http://www.gms-eoc.org/uploads/map/archives/lores/GMS-Topography 28 Lo-Res 28.jpg

25 Mekong River Commission. 2005. Overview of the Hydrology of the Mekong Basin. Mekong River Commission,
Vientiane. Available at: http://www.mekonginfo.org/assets/midocs/0001968-inland-waters-overview-of-the-hydrology-
of-the-mekong-basin.pdf

26 Mekong River Commission. 2005. Overview of the Hydrology of the Mekong Basin. Mekong River Commission,
Vientiane. Available at: http://www.mekonginfo.org/assets/midocs/0001968-inland-waters-overview-of-the-hydrology-of-

the-mekong-basin.pdf
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by several tributaries. These tributaries are separated into two groups, specifically: i) tributaries
that drain the high rainfall regions of Lao PDR, contributing to major wet season flow; and ii)
tributaries that drain the low relief regions of northeast Thailand. The final stretch of the river
through Cambodia and Vietnam is relatively flat and water levels rather than flow volumes
determine the direction of water flow across the landscape. Phnom Penh marks the beginning of
the delta system of the Mekong River. In the delta, the main stream of the river breaks up into
multiple branches that ultimately flow into the South China Sea. Agriculture in the delta is well
developed and the population density is the highest found anywhere within the GMS.

Table 1: Area of the Greater Mekong Sub-region countries, and their contribution within the Mekong River
Basin Catchment?’.

Cambodia China | Lao PDR Myanmar Thailand Vietnam Total
Area (km?) 181,354 619,501 229,878 669,252 514,055 328,385 2,542,425
% of GMS 7 24 9 26 20 13 100
Total Area
Catchment as 20 21 25 3 23 8 100
a % of GMRB
Flow as % of 18 16 35 2 18 11 100
GMRB

The GMS is characterised by highly variable climatic and topographical features, dividing it into
six smaller sub-catchments classified as hydro-geographic zones (Figure 3) based on the
hydrology, physiography, land use and vegetation in each zone. The diversity of landscapes is
largely attributed to the monsoon climate, a complex biophysical environment with an elevational
gradient >5,500 meters, and a long history of human interventions. This has led to the
establishment of a highly diverse and heterogeneous patchwork of ecosystems and land-use
mosaics, including: i) high-elevation pastures; ii) temperate and tropical forests; iii) rubber and oil
palm plantations; iv) home gardens; v) diverse croplands; vi) mixed farming wetlands; vii) lakes;
and viii) mangroves. Such diverse ecosystems, across a range of elevations, provide ecosystem
goods and services that support the livelihoods of more than 75 million people.

27 Mekong River Commission. 2005. Overview of the Hydrology of the Mekong Basin. Mekong River Commission,
Vientiane. Available at: http://www.mekonginfo.org/assets/midocs/0001968-inland-waters-overview-of-the-hydrology-of-
the-mekong-basin.pdf
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Figure 3: Major hydrogeographic zones of the Mekong River in the Lower Mekong Basin?®.
Socio-economic context

Some of Asi ads prelocatedswithindhe GMS, butt thesregion has experienced
rapid growth and development over the last few decades. The various national economies of the
sub-region have been growing at fast rates, although there is substantial variation between
countries and sectors. Rising living standards, together with rapid population growth, are creating
new transboundary challenges to the sub-region in terms of water and river basin management,
livelihood options and regional/sub-national migration flows. There are currently major initiatives
being implemented and planned throughout the GMS to promote further regional economic
growth and employment. Such initiatives include the development of more roads, railways, dams
(mainly for hydropower) and other infrastructure, particularly in areas previously dominated by
natural resource- and agriculture-based livelihoods?®.

Most of the GMS6s rural population are dependent

generation. However, the agricultural sector in the sub-region is shifting from one that is
traditionally subsistence-based to one that is more commercialised. Although such
commercialisation is progressing at varying rates between the different countries of the GMS, the
process is generally one of specialisation, intensification and increased agrochemical use
because of mechanisation. As a result of commercialisation, agricultural production has steadily
increased in all GMS countries over the past 20 years®. For example, the production of
commodities, such as rice, oil crops (soybean, groundnut, sesame, and sunflower) and coarse

28 Mekong River Commission. 2005. Overview of the Hydrology of the Mekong Basin. Mekong River Commission,
Vientiane. Available at: http://www.mekonginfo.org/assets/midocs/0001968-inland-waters-overview-of-the-hydrology-
of-the-mekong-basin.pdf

29Source: http://d2ouvy59p0dg6k.cloudfront.net/downloads/greater mekong_ecosystems report 020513.pdf

30 R. M. Johnston et al. 2010. Rethinking Agriculture in the Greater Mekong Subregion. IWMI. Colombo, Sri Lanka.
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grains (maize, millet, and sorghum), has more than doubled®!. Such increases in agricultural
production in the GMS i combined with economic growth, population growth and rapid
urbanisation i have stimulated the demand for land, water, energy and food.

The effects of agricultural expansion, accompanied by the overexploitation of natural resources
in the GMS, has led to: i) increased competition and costs for resources and land; and ii) a growing
number of ecological constraints. Consequently, agricultural livelihoods and food security in the
GMS, although currently on the rise, are expected to be threatened in the long-term®2. Similarly,
the amount of water required for food and energy production, as well as for domestic and industrial
use, is increasing exponentially. The overexploitation and degradation of ground and surface
water sources are, therefore, commonplace. Such transformations in the food-water-energy
nexus create new and exacerbate old, livelihood challenges for agrarian communities throughout
the GMS.

Subsistence livelihoods in the GMS are also threatened by environmental degradation resulting

from regional development. Such degradation is negatively affecting terrestrial, freshwater,

estuarine and marine ecosystems in the region. As a result, the supply of ecosystem goods and

services to local communities reliant on them for livelihoods is being compromised. The primary

ecosystem services on which rural communities throughout the GMS predominantly rely include:

9 provisioning services (food, fibre, water);

1 regulating services (carbon sequestration, waste decomposition, flood regulation, water
supply and purification, sediment and nutrient retention, erosion control);

1 supporting services (nutrient cycling, seed dispersal, biodiversity conservation, primary
production); and

9 cultural services (ecotourism, aesthetic value, recreation, education).

Major human-ecosystem interactions related to local livelihoods within the sub-region include:
fisheries along the length of the Mekong River, especially downstream from China;
aquaculture in the Mekong Delta;

intensive rice production (paddy agriculture) in the lowlands;

shifting cultivation in the uplands of the humid tropics;

rice terraces and tea/coffee plantations in sub-tropics;

rubber, cassava and palm oil plantations over large areas of the GMS; and

agro-pastoral systems associated with the higher elevations of the upper basin.

=A =8 =8 -8 -a-a -

Environmental context

Although rapid development within the GMS reflects political stabilisation and economic growth it
is resulting in widespread environmental change. This environmental change negatively impacts
people who rely on ecosystem goods and services for their livelihoods. The major types of
environmental change in the GMS are detailed below.

91 The international demand (particularly from China) for agricultural products (including sugar,
rice, coffee, rubber, cassava and fruit) from the GMS is transforming the traditionally
subsistence-based agricultural sector to one that is commercial and export-orientated?3.
Across the GMS, agricultural land is expected to expand over the next 30i 50 years,
predominantly replacing natural forest. The negative effects of this agricultural intensification

31 R. M. Johnston et al. 2010. Rethinking Agriculture in the Greater Mekong Subregion. IWMI. Colombo, Sri Lanka.

32 Rosegrant. et al. 2012. Water and Food Security in the Mekong Subregion: Outlook to 2030-2050. Proceedings of
the International Conference on GMS 2020, Bangkok, Thailand, February.

33 Source: http://d2ouvy59p0dg6k.cloudfront.net/downloads/greater mekong ecosystems report 020513.pdf
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and expansion include: i) land degradation; ii) deforestation; iii) biodiversity losses; iv) habitat
losses; v) water quality and quantity declines; and vi) the deterioration of aquatic ecosystems.

1 Rapid deforestation, attributable to agricultural and civil development, is reducing the supply
of ecosystem services and non-timber forest products (NTFPs) to communities. Between
1973 and 2009, the total forest cover within the GMS (excluding China) has declined by ~32%,
with losses of 22% in Cambodia, 24% in Lao PDR and Myanmar, and 43% in Thailand and
Vietnam.

1 Poor land management and agricultural practices across the GMS are resulting in: i) soil
fertility declines; and ii) soil loss through erosion. As deforestation, and agricultural and urban
expansion rates increase across the GMS, erosion of exposed soils caused by runoff will
intensify. This will result in a rise in the amount of suspended sediment in the Mekong River,
which will decrease water quality across the basin. Furthermore, increased erosion will
continue to reduce the water carrying capacities of rivers and streams across the GMS,
aggravating floods during the wet season and water shortages during the dry season*.

9 Large-scale hydropower development and irrigation are threatening freshwater ecosystems
within the GMS and the livelihoods dependent on them. Over 875,000 tonnes of freshwater
fish are harvested in the Mekong Basin annually. This accounts for up to 25% of the global
freshwater fish catch and provides livelihoods for at least 60 million people® while providing
valuable contributions to regional food security and economies. In addition to supporting
livelihoods, the Mekong River is second only to the Amazon River in terms of freshwater
biodiversity. At least 1,200 freshwater fish species are found in the GMS including the Critically
Endangered giant freshwater stingray and Mekong giant catfish®. The Mekong River is also
home to some of the last remaining populations of the endangered Irrawaddy river dolphin®’.

1 The MRB is a major transboundary basin with a complex hydrological regime driven by yearly
rainfall events in its different catchment areas. Local floodplains play an important role in
attenuating floods in the middle and lower parts of the basin. Changes in upstream
characteristics, attributable to hydropower development for example, can result in the
progressive loss of floodplain, increasing the intensity of and damage caused by floods®.

1 Extensive levels of hunting and poaching, over-exploitation of natural resources and habitat
loss have resulted in only ~5% of natural habitats within the GMS remaining in a healthy
condition®. Consequently, the biodiversity supported within the sub-region, which includes
over: i) 430 mammal species; ii) 800 reptile and amphibian species; iii) 1,200 bird species;
and iv) 20,000 species of plants, is among the most threatened globally.

Climate change context
Past and present climate change

The GMS is amongst the most climate-vulnerable regions of the world, with a wide range of

34 Al-Soufi, R. 2004. Soil erosion and sediment transport in the Mekong Basin. In: Proceedings of 2" APHW
Conference, Singapore, pp 47-56.

35Source: http://www.worldwildlife.org/places/greater-mekong
36Source:http://www.mrcmekong.org/assets/Publications/report-management-develop/Mek-Dev-No2-Mek-River-
Biodiversityfiisheries-in.pdf

37 Minton, G., Smith, B.D., Braulik, G.T., Kreb, D., Sutaria, D. & Reeves, R. 2017. Orcaella

brevirostris. The IUCN Red List of Threatened Species 2017: e. T15419A50367860.
http://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T15419A50367860.en

38 MRC. 2018. The Study on the Sustainable Management and Development of the Mekong River Basin, including
Impacts of Mainstream Hydropower Projects. Flood Sector Key Findings Report: Flood Protection Structures and
Floodplain Infrastructure.

3%Conservation International. 2007. Biodiversity hotspots. Arlington, USA.
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climate change effects already documented*’. Climate change is expected to exacerbate the
i mpacts of existing threats to the regionbs
climate change on the GMS include increased: i) temperatures; ii) rainfall variability; iii) frequency
of extreme weather events i such as droughts and floods; and iv) saltwater intrusion related to
sea-level rise (SLR). These climate change-related effects are discussed further below.

Across the GMS, mean annual temperatures have been increasing at a rate of 0.14°C to 0.20°C
per decade since the 1960s, with average temperatures rising by between 0.5°C and 1.5°C from
1951 to 2000%. Such climate change-related temperature increases have resulted in the sub-
r e g i ldghastsaaverage daytime temperatures for the month of April being recorded in Thailand
in 20162, Furthermore, increases in maximum and minimum daytime temperatures have resulted
in more hot days and warm nights being recorded across the GMS since 19504344,

Although temperature increases attributable to climate change are consistent across the GMS,
the observed effects on rainfall are more complicated. The effects of climate change on rainfall

nhabi

patterns across the sub-region are extremely variable because of the influence of the sub-r e gi on 6 s

numerous topographical and marine features. In general, the length of the sub-r e g i minfdls

seasons has decreased. However, the intensity of and the amount of rain falling during rainfall
events have increased (particularly in the middle and lower sections of the GMS)¥*. For the sub-
region overall, annual total wet-day rainfall has increased by 22 mm per decade since the
1950s*548, An exception to this trend is the upper section of the GMS (Yunnan Province, China),
which has experienced an 11 mm decrease in rainfall per decade, with high inter-annual rainfall
variability and an increase in the frequency of prolonged droughts®’. In terms of extreme rainfall
events, while an increasing frequency has been reported in most of Southeast Asia, the opposite
is true for the GMS. Between 1961 and 1998, the sub-region experienced a decrease in the
number of extreme rainfall events per annum, however, the amount of rain falling during these
events increased by 10 mm per decade during this period*®4°,

Conversely to extreme rainfall events, the frequency of other extreme weather events has
increased. Such extreme weather events include heat waves®, tropical cyclones® as well as
unusually widespread monsoon floods, which have overwhelmed large areas of Thailand, Lao
PDR, Cambodia, and Vietnam including extensive areas of the Mekong Delta. Although flooding

40 |IPCC. 2007. Climate Change 2007. Impacts, Adaptation and Vulnerability. M.L. Parry, et al. Working Group II: 4" AR
IPCC. Cambridge: Cambridge University Press.
4L WWF. 2009. The Greater Mekong and climate change: biodiversity, ecosystem services and development at risk.
42 Thirumalai K, DiNezio PN, Okumura Y & Deser C. 2017. Extreme temperatures in Southeast Asia caused by EI Nino
and worsened by global warming. Nature Communications. 8: 15531. DOI: 10.1038/ncomms15531.
43 WGI AR5 Chapter 2 / WGI AR5 Section 14.8.12/ WGI AR5 Section 2.6.1.
44 Hijioka, Y., et al., 2014: Asia. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part B: Regional
Aspects. Contribution of Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on Climate
Change [Barros, V.R., et al (eds.)]. Cambridge University Press, Cambridge, United Kingdom, pp. 1327-1370.
45 Hijioka, Y., et al., 2014: Asia. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part B: Regional
Aspects. Contribution of Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on Climate
Change [Barros, V.R., et al (eds.)]. Cambridge University Press, Cambridge, United Kingdom, pp. 1327-1370.
46 WGI AR5 Chapter 14 / WGI AR5 Sections 14.4.12, 14.8.12
47China National Climate Center i Beijing - 2015 i unpublished data.
48 Manton, M. J., et al. 2001. Trends in extreme daily rainfall and temperature in Southeast Asia and the South Pacific:
1961-1998. International Journal of Climatology 21:269-284.
4 WGI AR5 Chapter 14 / WGI AR5 Sections 14.4.12, 14.8.12
S0|PCC. 2007. Climate Change 2007. Impacts, Adaptation and Vulnerability. M.L. Parry, et al. Working Group II: 4" AR
IPCC. Cambridge: Cambridge University Press.
51 Rosegrant. et al. 2012. Water and Food Security in the Mekong Subregion: Outlook to 2030-2050. Proceedings of
the International Conference on GMS 2020, Bangkok, Thailand, February.
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within the MRB is a frequently occurring natural process that provides ecosystems goods and
services to the local people®, it also results in the negative impacts of flood damage during
extreme events®,

In addition to the above-mentioned extreme weather events, climate change-related SLR and
saltwater intrusion are threatening the sub-r e g i cale@dy climate-vulnerable coastal
communities and ecosystems. SLR in the South China Sea was recorded at a rate of 5.5 mm per
annum between 1993 and 2009%, which is higher than the global rate of 3 mm per annum over
the last decade®. The coastal extent of the Mekong Delta is particularly at risk to the effects of
SLR, land subsidence as a result of intensive groundwater pumping (driven in part by higher peak
temperatures), and salt-water intrusion.

Past and current effects of climate change

Climate change continues to exacerbatet he i mpacts of existing threats on the regionds n
communities and ecosystems. Among the most prevalent effects of climate change on the GMS

is the rapid melting of glaciers and permafrost caused by increasing temperatures. This is

undoubtedly strengthening the supply of water to the source and upper parts of the basin in the

short-term but will have negative effects on the availability of water within the basin in the long-

term as glaciers, in particular, recede®®. Similarly, warmer winters caused by increasing

temperatures are resulting in a shorter dormant period of many alpine plant species®’.

Droughts are also negatively affecting plant species which are endemic to the GMS through a
decrease in water availability8, leading to a decline in floral diversity. Water shortages related to
droughts are resulting in decreased agricultural yields, which threaten food security through the
sub-region. Furthermore, the income-generating capacity of water-dependant livelihood activities
including freshwater fishing is reduced. Apart from declining incomes and livelihood options,
decreased water availability in the GMS is detrimental to human and ecosystem health, leading
to major humanitarian disasters in the region. An example of such a disaster in the GMS is the
recent drought in 2016/2017, which resulted from reduced rainfall attributable to El Nifio and was
likely exacerbated by climate change. Drought compounded transboundary water shortages
along the Mekong River have hampered agricultural production across the GMS and threatened

food security across the sub-region®®. A decrease in the production of the regionds mai
rice, is particularly problematic and as a result, prices will rise, which will further impact the lives
and livelihoods of the GMS6s economically marginalised communities

growth in the sub-region, which is highly reliant on agriculture is declining. For example, economic
growth in Vietnam dropped to 5.6% year-on-year (compared with 6.2% in 2015) because of the
drought®. Apart from its effects on agricultural production in the sub-region, the 2016/2017

52 These include fish and the deposition of nutrient rich sediment on agricultural lands.

58 MRC. 2018. The Study on the Sustainable Management and Development of the Mekong River Basin, including
Impacts of Mainstream Hydropower Projects. Flood Sector Key Findings Report: Flood Protection Structures and
Floodplain Infrastructure.

54 Feng W, Zhong M & Xu H. 2012. Sea level variations in the South China Sea inferred from satellite gravity, altimetry,
and oceanographic data. Science China: Earth Sciences. 55(10): 16961 1701.

SSADB. 2008. GMS: Climate Makers or Climate Takers? Understanding and Responding to the Challenges of Climate
Change. Background Paper. GMS Development Dialogue. 21 May.

56 WGI AR5 Chapter 14 / WGI AR5 Sections 14.4.12, 14.8.12

57Yu H, E. Luedeling, and JC. Xu. 2010. Winter and spring warming result in delayed spring phenology on the Tibetan
Plateau. Proceedings of National Academy of Science 107: 22151-22156.

58 Qiu, J. 2010. China drought highlights future climate threats. Nature 463: 142-143.

59 Available at: https:/internationalwateranalysis.wordpress.com/.

0 Available at: https://www.forbes.com/sites/timdaiss/2016/05/25/why-vietnam-is-running-dry-worst-drought-in-nearly-
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drought along with saltwater intrusion resulted in a lack of potable water, which has affected ~1
million people in central and southern Vietnam®?.

The 2016/2017 drought in the GMS contributed to the lowest recorded water levels in the lower
Mekong River since 1926%2, As a result, saltwater intrusion occurred earlier and more extensively
than usual. To date, saltwater intrusion has been recorded as far as 90 km inland, destroying at
least 159,000 ha of rice paddies in the Mekong Delta, with a further 500,000 ha still at risk.

Climate change-related SLR is also threatening agricultural production in the coastal areas of the
GMS. Densely populated parts of the Thai and Vietnamese coastlines are especially vulnerable
to the effects of SLR. Between 1993 and 2010, rapid rates of SLR were recorded in the western
tropical Pacific®. During this period, sea levels increased by 6 mm per year in the Mekong Delta%.
This SLR has resulted in an increase in the frequency and intensity of storm surges (especially
during the typhoon season) leading to the inundation of coastal agricultural land, as well as loss
of life and property. Such coastal surges were experienced during Typhoon Linda (Vietnam, 1997)
and Cyclone Nargis (Myanmar, 2008)%°.

Another common climate change threat that is also associated with typhoons and cyclones in the
GMS is flooding, which is attributable to an increase in the intensity of extreme rainfall events.
Floods are responsible for soil erosion throughout the sub-region and landslides in the
mountainous areas. Furthermore, floods are responsible for the loss of human life, the destruction
of property and infrastructure, and crop losses. The impacts of floods together with those of other
previously mentioned climate change-related threats, including droughts, are expected to
increase in frequency and intensity according to future climate change scenarios®®. Traditionally,
flooding in the MRB is managed through the

Fl oods &. -temm, howeeer, the combined effects of climate change, changing socio-
economic conditions and infrastructural development will increase the requirements for
strengthening the climate-resilience and adaptivec apaci ty of t he®. MRBOS

Future climate change

Under future scenarios, climate change is expected to accelerate current warming trends, with
the entire GMS becoming hotter under all current emission scenarios projected by the
Intergovernmental Panel on Climate Change (IPCC) Representative Concentration Pathways
(RCPs). Under 2040 scenarios®, maximum temperature increases are expected to occur in the

100-years/#64bc9bal74b3.

S1Available at:

http://reliefweb.int/sites/reliefweb.int/files/resources/Vietnam%20Consolidated%20Report%200n%20Drought%20201

5-2016-Final 11%20Mar%202016.pdf.

62 Available at: https://internationalwateranalysis.wordpress.com/.

63 Rosegrant. et al. 2012. Water and Food Security in the Mekong Subregion: Outlook to 2030-2050. Proceedings of

the International Conference on GMS 2020, Bangkok, Thailand, February.

64 Ryvitski, J.P.M, et al. 2009. Sinking deltas due to human activities. Nature Geosciences. Published online: 20

September 2009, doi: 10.1038/nge0629.

65 ADB. 2012. GMS Atlas of the Environment 2nd Edition. Manila, Philippines.

S6Hijioka, Y., et al., 2014: Asia. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part B: Regional

Aspects. Contribution of Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on Climate

Change [Barros, V.R., et al (eds.)]. Cambridge University Press, Cambridge, United Kingdom, pp. 1327-1370.

87 MRC. 2018. The Study on the Sustainable Management and Development of the Mekong River Basin, including

Impacts of Mainstream Hydropower Projects. Flood Sector Key Findings Report: Flood Protection Structures and

Floodplain Infrastructure.

68 MRC. 2018. The Study on the Sustainable Management and Development of the Mekong River Basin, including

Impacts of Mainstream Hydropower Projects. Climate Change Report: Climate Change Impacts for Council Study
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upper MRB i up to 3 °C (Figure 4). The projected 2040 average increase across the basin of 1.1
°C is well below the 2 °C limit agreed upon at the 2016 Paris summit. However, it is predicted that
temperatures will continue to rise after 2040, even if emission targets have been met. Mean
annual temperatures across the GMS are predicted to increase by between 1.6 and 2.5 °C by
2050%7, and by 2 to 4 °C by the end of the century™ 72,

Regarding average annual rainfall, climate change models generally project slight to moderate
increases over most of the GMS of up to 13% by 2030 from the 19511 2000 average’. These
increases will be predominantly attributable to an increase in the intensity of rainfall during the
wet season, as well as during extreme rainfall events™. Such increases are expected in the upper
sections of the sub-region, where average annual rainfall is predicted to rise by 5i 25% over the
next two decades and by up to 50% across the whole of the MRB by 2100. Such rainfall increases
are expected to be exacerbated by the projected rise in extreme rainfall events associated with
cyclones on the coasts of the South China Sea, Gulf of Thailand and the Andaman Sea. The
Mekong Delta, however, is an exception to this, as it is expected to receive 15% less rainfall by
the end of the century.

As a result of the increasing average annual rainfall in the mid to upper MRB, particularly during
the wet season, increasing average flood volumes compounded by SLR will increase the depth
and duration of average floods in the Viethamese and Cambodian Delta floodplains. Large areas
of the delta which were historically rarely or never flooded to depths of 0.5-1 m are projected to
be regularly inundated to these levels. Maximum flood depths are projected to increase by over
1 m by 20507,

Together with the projected rainfall variability during the wet seasons across the GMS, other
impacts of climate change are likely to include: i) earlier springs; ii) longer dry and shorter wet
seasons; iii) an increased risk of prolonged drought in the Mekong Delta; iv) SLR of up to 0.7 m
by 2100 in South East Asia, compared with those recorded in 19907¢; and iv) the northward
shifting of bioclimatic zones, particularly within the mountainous areas of the GMS?’. Such climate
change-related impacts are expected to negatively affect the countries in the GMS, which are
already vulnerable to climate change.

Sectors.

69 Available: https://www.ipcc.ch/report/ars/

"OHijioka, Y., et al., 2014: Asia. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part B: Regional
Aspects. Contribution of Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on Climate
Change [Barros, V.R., et al (eds.)]. Cambridge University Press, Cambridge, United Kingdom, pp. 1327-1370.

7L WWF. 2009. The Greater Mekong and climate change: biodiversity, ecosystem services and development at risk.
72ADB. 2009. The Economics of Climate Change in Southeast Asia: A Regional Review. Manila..

73 ADB. 2012. GMS Atlas of the Environment 2nd Edition. Manila, Philippines.

74 ADB. 2012. GMS Atlas of the Environment 2nd Edition. Manila, Philippines.

75 ICEM, 2013, USAID Mekong ARCC Climate Change Impact and Adaptation Study for the Lower Mekong Basin:
Main Report. Prepared for the U.S. Agency for International Development by ICEM i International Centre for
Environmental Management. Bangkok: USAID Mekong ARCC Project. Available online at:
www.mekongarcc.net/resource.

"8|PCC. 2007. Climate Change 2007. Impacts, Adaptation and Vulnerability. Contribution of Working Group I to the
Fourth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge: Cambridge University
Press.

77Zomer, R.J.; Trabucco, A.; Wang, M.; Xu, J.C., 2016. Projected Climate Change Impact on Hydrology, Bioclimatic
Conditions, and Terrestrial Ecosystems in the Asian Highlands. ICRAF Working Paper 222. World Agroforestry Centre
East and Central Asia, Kunming, China. 56 pp.
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Figure 4: Projected changes in average annual temperatures across the MRB under 2040 scenarios’.

Future effects of climate change

Worldwide, four of the 16 countries that are categorisedas bei ng O6extremel y
change are found in the GMS (including Thailand and Vietnam)™. The predicted impacts of future
climate change mentioned above will exacerbate the effects of existing threats resulting from inter

aial and use change, habitat l oss and environment al

communities and ecosystems®. Additionally, the climate-resilience and adaptive capacity of the
communities of the GMS dependent on local ecosystems for the supply of goods and services

78 MRC. 2018. The Study on the Sustainable Management and Development of the Mekong River Basin, including
Impacts of Mainstream Hydropower Projects. Climate Change Report: Climate Change Impacts for Council Study
Sectors.

79 Maplecroft, Climate Change Vulnerability Index 2011. Available at: https://maplecroft.com/about/news/ccvi.html
8OWWF. 2009. The Greater Mekong and Climate Change: Biodiversity, Ecosystem Services and Development at Risk.
WWF Greaterer Mekong Programme.
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will be negatively affected by climate change®!.

Future climate change is expected to have negative impacts on agriculture in the GMS. Such
impacts will include inter alia: i) declining yields, as common crop varieties (particularly staples
such as rice) will be pushed beyond their thermal limits; ii) crop losses resulting from droughts
and flood damage; iii) the loss of arable land in low-lying areas because of SLR and saltwater
intrusion; iv) decreasing soil water content as a result of increased potential evapotranspiration,
which will decrease agricultural production; and v) the spoilage of stored agricultural products
(such as rice), attributable to increased fungal growth and insect activity®2. These impacts will
severely affect agriculturally-based livelihoods, food security, economies, trade, as well as
regional and national political stability in the GMS83.

The gross domestic products (GDPs) of GMS countries are projected to be negatively affected
under several future climate change scenarios (Table 2)%. Under a drier scenario (C3 dry) the
GDP of Cambodia will be particularly impacted. Such impacts could seriously hinder the prospects
of member countries obtaining/sustaining middle-income status®.

Table 2: Projected reductions in GDP across the GMS by
2040 under climate change conditions®®.

Scenario |-Sa@mbodia | Lao PDR [ Thailand | Vietnam
Average reduction (%)

M3CC 3 0 ) 1

C2 (Wet) 8 1 1 2

C3 (Dry) 9 1 1 5

Flooding, which is necessary in paddy fields for successful rice production (through the deposition
of nutrient-rich sediment), is expected to increase in both frequency and intensity in the middle
and upper GMS. This effect of climate change will, however, be detrimental rather than
advantageous to rice production, as entire crops are expected to be lost in some severe events
and infrastructure necessary to store produce and access markets is expected to be damaged®’.
Maize, another grain cultivated in the sub-region, is predicted to suffer losses in production of 31
12% by 2050 because of increases in mean annual rainfall and temperature®. The reliance on
hard infrastructure such as 3-4 m high dykes to protect rice crops in the Viethamese has led to

81 R, Edward Grumbine and Jianchu Xu. 2011. Mekong Hydropower Development. Science 332: 178-179.

82Available  at:  http://www.extension.umn.edu/agriculture/small-grains/harvest/management-of-stored-grain-with-
aeration/

83 Sivakumar, M. V. K., H. P. Das, and O. Brunini. 2005. Impacts of present and future climate variability and change
on agriculture and forestry in the arid and semi-arid tropics. Climatic Change 70: 311 72.

84 Three scenarios to 2040. Each scenario has similar temperature increases, but differing changes in rainfall, which is
where the main uncertainties for climate predictions lie in terms of water resources. These three scenarios were
modelled to cover the likely range of climate changes within the GMS, assuming a medium level of GHG emissions
(RCP4.5). The expected sea level rise is also included and is similar for each climate change scenario.

8 MRC. 2018. The Study on the Sustainable Management and Development of the Mekong River Basin, including
Impacts of Mainstream Hydropower Projects. Climate Change Report: Climate Change Impacts for Council Study
Sectors.

8 MRC. 2018. The Study on the Sustainable Management and Development of the Mekong River Basin, including
Impacts of Mainstream Hydropower Projects. Climate Change Report: Climate Change Impacts for Council Study
Sectors.

87 TKK & SEA START RC. 2009. Water and Climate Change in the Lower Mekong Basin: Diagnosis and
recommendations for adaptation. Water and Development Research Group, Helsinki University of Technology (TKK),
and Southeast Asia START Regional Center (SEA START RC), Chulalongkorn University. Water & Development
Publications, Helsinki University of Technology, Espoo, Finland.

88 USAID. 2013. Mekong Adaptation and Resilience to Climate Change. Mekong ARCC Task 2 Synthesis Report.
Bangkok, Thailand.
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the loss of about half of the 1.4 million hectares floodplain and its ecosystem functions of flood
regulation. This has in turn caused a displacement of flood risks and caused damage to other
areas of the delta. During the extreme floods of 2011, the Mekong Delta city of Can Tho alone
suffered an additional US$3 million to US$11 million in flood damages that were attributable to
the building of high dikes®. The climate change projected increases of flood depths will increase
this flood risk.

The projected annual costs of damages from floods under a moderate climate change scenario
modelled to 2040 against baseline conditions (including socio-economic and water infrastructure
development) are presented in Table 3. Also included in Table 3 are the projected costs of
extreme flood events under both baseline and future climate change conditions for countries
(Cambodia, Lao PDR, Thailand and Vietnam) of the MRB. These data show, that under continued
socio-economic and water infrastructure development, as well as future climate change conditions
in the MRB the costs of flood damage will increase considerably.

Table 3: Costs of flood damages in MRB countries under baseline and future development, and climate
change conditions®°.

Socio-economic Water Climate AADS! total Damage cost of

Country development infrastructure Change (USD)* extreme flood event
(year) (year) (year) (USD)

2010 2007 i 8.7 million 21.3 million

Cambodia

| 2007 ]
Lao PDR 2007 i 5.3 million 49.5 million

i | 2007] ] | 96milion | 826 million |
Thailand 2007 | i 82.6 million

Vietnam

In the lower parts of the sub-region, an increase in the frequency and duration of droughts are
expected to result in major shortfalls in agricultural production, particularly paddy rice.
Furthermore, water levels in the lower Mekong River are expected to continue decreasing as a
result of the development of hydropower dams in the middle and upper sections and the continued
extraction of water to irrigate ~10 million hectares of rice paddies®. This will lead to a loss of
livelihoods reliant on the associated goods (such as fish) and services (including natural flooding
of agricultural lands), as well as a decrease in potable and underground water supplies. Climate
change is expected to limit increases in rice production over and above that which would occur
because of development alone®. Additionally, the various terrestrial and aquatic ecosystems
reliant on water to function optimally will be placed under immense stress because of future
climate change-related droughts.

89 |CEM. 2015. A Guide to Resilient Decision Making in the Mekong Delta. World Bank, Vietnam.

9 Adapted from: MRC. 2018. The Study on the Sustainable Management and Development of the Mekong River Basin,
including Impacts of Mainstream Hydropower Projects. Flood Sector Key Findings Report: Flood Protection Structures
and Floodplain Infrastructure.

91 Average Annual Damage.

92 Without investment in flood defences.

% pugan, P., Barlow, C., Agostinho, A., Baran, E., Cada, G., Chen, D., Cowx, |., Ferguson, J., Jutagate, T., Mallen-
Cooper, M., Marmulla, G., Nestler, J., Petrere, M., Welcomme, R., and Winemiller, K. (2010). Fish Migration, Dams,
and Loss of Ecosystem Services in the Mekong Basin. AMBIO: A Journal of the Human Environment 39:344-348.

9 MRC. 2018. The Study on the Sustainable Management and Development of the Mekong River Basin, including
Impacts of Mainstream Hydropower Projects. Climate Change Report: Climate Change Impacts for Council Study
Sectors.
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The productivity of low-lying agricultural land i predominantly rice paddies i on the coast of the
GMS is predicted to decrease because of the combined climate change impacts of saltwater
intrusion (related to SLR) and increasing temperatures (which will result in heat stress of rice
plants)®. The loss of agricultural land caused by the impacts of climate change is expected to be
particularly widespread in the Mekong Delta floodplain. Paddy rice production in Vietnam will be
especially hard hit by such agricultural land losses in the future, which will force farmers to seek
alternative livelihoods such as those reliant on goods supplied by local ecosystems, such as fish.

Climate change is also expected to affect the fisheries of the GMS. Fish migration routes,
spawning and feeding grounds, and fishing seasons are all likely to change, with impacts on
fishing communities being uncertain. Rising seas, more severe storms and saltwater intrusion in
the delta will negatively impactt he GMSo6s fi shing sector, whi
saline tolerance, such as catfish®. A recent survey of the impacts of climate change on freshwater
fisheries in 130 countries concluded that Cambodia and Vietnam are among the most vulnerable
because of their heavy dependence on the fishing sector, high exposure to climate risks and
limited adaptive capacity®’. Under future climate change scenarios®, the productivity of fisheries
across the MRB is expected to decline by up to 43% by 2040, This is over and above declines
which are expected to occur as a result of socioeconomic development in the basin alone. While
considerable socioeconomic development is expected to take place in the MRB by 2040
(including the large-scale migration of people to urban areas and improvements in the standard
of living) the poor in the most vulnerable rural communities will remain dependent on natural
resources for food and income generation. Consequently, strengthening the climate resilience of
vulnerable rural communities, as well as the ecosystems that they are reliant on, is a priority.

Climate change is expected to severely impact the functioning of terrestrial ecosystems, which
will include decreases in biodiversity and the supply of goods and services. Such impacts will
predominantly result from the spatial shifting of bioclimatic conditions across the GMS by 2050,
which will initiate a period of prolonged biophysical and biological perturbation®. Even the most
conservative estimates indicate that by as early as 2050, most of the sub-region may experience
novel climatic conditions attributable to climate change'®!. These climate change-related impacts
are expected to directly influence biodiversity across the GMS by causing shifts in species
distributions, which will have knock-on effects on ecosystem structure, composition and
functioning®21%, Although some species will be able to adapt to the effects of climate change

95 Source: http://www.sciencemag.org/news/2016/04/mekong-mega-drought-erodes-food-security

9% WWF. 2009. The Greater Mekong and climate change: biodiversity, ecosystem services and development at risk.
97 Allison, E.H., A.L. Perry, M-C. Badjeck, W.N. Adger, K. Brown, D. Conway, A.S. Halls, G.M. Pilling, J.D. Reynolds,
N.L. Andrew and N.K. Dulvy. 2009. Vulnerability of national economies to the impacts of climate change on fisheries.
Fish and Fisheries. Blackwell Publishing Ltd. DOI: 10.1111/j. 1467-2979.2008.00310.x.

9% Three scenarios to 2040. Each scenario has similar temperature increases, but differing changes in rainfall, which is
where the main uncertainties for climate predictions lie in terms of water resources. These three scenarios were
modelled to cover the likely range of climate changes within the GMS, assuming a medium level of GHG emissions
(RCP4.5). The expected sea level rise is also included and is similar for each climate change scenario.

99 MRC. 2018. The Study on the Sustainable Management and Development of the Mekong River Basin, including
Impacts of Mainstream Hydropower Projects. Climate Change Report: Climate Change Impacts for Council Study
Sectors.

100 Felkner, J., et al. 2009. Impact of Climate Change on Rice Production in Thailand. American Economic Review. 99.
pp. 205-210.

101 Mora C, et al. 2013. The projected timing of climate departure from recent variability. Nature 502(7470):183i 187.
102 williams, J.W., S.T. Jackson, and J.E. Kutzbach, 2007: Projected distributions of novel and disappearing climates
by 2100 AD. Proceedings of the National Academy of Sciences of the United States of America 104: 5738-5742.
103Zomer, R.J.; Trabucco, A.; Wang, M.; Xu, J.C., 2016. Projected Climate Change Impact on Hydrology, Bioclimatic
Conditions, and Terrestrial Ecosystems in the Asian Highlands. ICRAF Working Paper 222. World Agroforestry Centre
East and Central Asia, Kunming, China. 56 pp.
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http://www.sciencemag.org/news/2016/04/mekong-mega-drought-erodes-food-security

without dispersing, many will not, resulting in high rates of extinction, particularly of rare and
endemic species that are specific to certain habitats!%4195:1%, Fyrthermore, these negative impacts
will disrupt the viability and effectiveness of the many protected areas and conservation efforts
across the GMS.

Indicative results from MRC studies (such as MASAP) suggest that climate change will impact on
all sectors and that adaptation needs to be integrated into development plans and policies across
the GMS. The Mekong River Delta is especially vulnerable to the impacts of climate change,
including extreme flood and drought events, and sea level rise. Conversely, an increase in rainfall
under future climate change conditions i as projected by some models i may strengthen regional
water supply potentially having positive outcomes for agriculture and hydropower production.
However, it is more likely that an increase in rainfall (during a shorter rain season) will result in a
rise in the number of people in the GMS that are affected by floods and droughts?®’.

Project / Programme Objectives:
List the main objectives of the project/programme.

The overall objective of the proposed project is to strengthen awareness and action of
governments and communities in the GMS to adapt to climate change using EbA.

This objective will be achieved through three complementary outcomes:

1. Climate change adaptation interventions implemented by vulnerable communities in Thailand
and Vietnam to manage climate change impacts, particularly droughts and floods.

2. Enhanced knowledge and awareness of adaptation measures, including EbA, to shared
climate change impacts in different ecosystems to promote regional cooperation, planning
and implementation of adaptation in the GMS.

3. Strengthened regional cooperation on climate change adaptation, particularly in response to
floods and droughts, in the GMS.

104 Stork, N.E., J. Balston, G.D. Farquhar, P.J. Franks, J.A.M. Holtum, and M.J. Liddell. 2007. Tropical rainforest

canopies and climate change. Austral Ecology. 32: 1051 112.

105 Malcolm, J.R. C. Liu, R.P. Neilson, L. Hansen, and L. Hannah. 2006. Global warming and extinctions of endemic

species from biodiversity hotspots. Conservation Biology. 20: 538-548.

106 Sych species include inter alia:i ncl udi ng the Asian elephant, tiger, douc |
clouded | eopard, pygmy loris, imperial pheasant and Edwards
107 MRC. 2018. The Study on the Sustainable Management and Development of the Mekong River Basin, including

Impacts of Mainstream Hydropower Projects. Climate Change Report: Climate Change Impacts for Council Study

Sectors.

gur, gaur, banteng,

an
6s pheasant.
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Project / Programme Components and Financing:
Fill in the table presenting the relationships among project components, outcomes, outputs and
countries in which activities would be executed, and the corresponding budgets.

Egor]:;ct)nents (E)ﬁrt’:grt:gs Expected Outputs Countries '(ALT-lqul;m
Component 1: Outcome 1: Output 1.1: A suite of climate change Thailand 2,100,000
Demonstration of Climate change adaptation interventions, including EbA,
climate change adaptation implemented at Young River Basin in
adaptation interventions Thailand.
interventions, with implemented by
a focus on drought | vulnerable
and flood communities in Output 1.2: A suite of climate change Vietnam 2,100,000
management, in Thailand and adaptation interventions, including EbA,
vulnerable Vietnam to implemented in communities living around
communities and manage climate Tram Chim National Park in Vietnam.
different change impacts,
ecosystems. gfl()rﬂ;?]ltasrg/nd Output 1._3: Monitqring programme esta_tblished Thailand 250,000
floods. to collect information on the cost-effectiveness | and
of project interventions in different socio- Vietnam
ecological contexts in the GMS.
Output 1.4: National level knowledge-sharing Thailand 350,000
strategy implemented in Thailand and and
Vietnam. Vietnam
Component 1 Total 4,800,000
Component 2: Outcome 2: Output 2.1: GMS-specific cost-effectiveness GMS-wide | 130,000
Regional Enhanced analysis undertaken on climate change
knowledge base on | knowledge and adaptation interventions that reduce the
climate change awareness of impact of floods and droughts.
adaptation adaptation
expanded in the measures,
GMS. including EbA, to Output 2.2: Policy briefs i and paper for the GMS-wide 88,709
shared climate Lancang-Mekong Cooperation Outlook Report
change impacts in | series i developed on: i) good practice in
different managing shared climate change impacts in
ecosystems to the GMS; ii) integrating climate change
promote regional adaptation into transboundary water
cooperation, management; and iii) cost-effectiveness of
planning and EbA for reducing vulnerability to climate
implementation of | change.
adaptation in the Output 2.3: Knowledge on EbA that has been GMS-wide 130,000
GMS. generated and collated through the project
shared on the main regional knowledge
platforms, presented at regional adaptation
forums and shared through different media.
Output 2.4: Guidelines for the design and GMS-wide | 40,000
implementation of EbA monitoring and
evaluation systems, including simplified
methods for collecting comparable information
in different socio-ecological contexts.
Output 2.5: Regional training events on GMS-wide 250,000
ecosystem-based adaptation conducted with
technical government staff from all GMS
countries.
Component 2 Total 638,709
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Component 3: Outcome 3: Output 3.1: Recommendations for regional GMS-wide | 130,000
Regional Strengthened cooperation on the scaling up of climate
cooperation on regional change adaptation interventions i based on
climate change cooperation on the results of the project i developed and
adaptation. climate change presented at: i) Lancang-Mekong policy
adaptation, dialogues; ii) MRC regional stakeholder
particularly in forums; iii) Thailand NAP stakeholder forum;
response to floods | and iv) Vietnam National Climate Change
and droughts, in Strategy stakeholder forum.
the GMS.
Output 3.2: Regional cooperation and GMS-wide 270,000
relationship building on climate change
adaptation promoted through exchange of
information, knowledge and site visits for
practitioners, policy-makers and planners.
Component 3 Total 400,000
6. Project Execution cost (9.5%) 612,903
7. Total Project Cost 6,451,612
8. Project Cycle Management Fee charged by the Implementing Entity (8.5%) 548,388
Amount of Financing Requested 7,000,000

Projected Calendar:

Indicate the dates of the following milestones for the proposed project/programme

Milestones Expected Dates

Start of Project/Programme Implementation March 2020
Mid-term Review (if planned) July 2022
Project/Programme Closing August 2024
Terminal Evaluation March 2024
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A. Project Components

The proposed AF project will implement innovative, on-the-ground adaptation technologies and
share implementation lessons across the GMS. Adaptation technologies will be demonstrated in
the middle (in the Young Basin in Thailand) and lower (surrounding Tram Chim National Park in
Vietnam) reaches of the Mekong River basin to build climate resilience and generate adaptation
knowledge from diverse environmental and socio-economic contexts.

The theory of change for the proposed project is presented in Figure 5 below.

National and regional support Increasing incidence of climate | Water and food shortages across the ' - -

for climate change adaptation change impacts (droughts and region as a result of droughts and fioods st busiging through|

and transboundary resource fioods) drives regional enhance the need for a coordinated dialogue processes
management adaptation efforts regional approach to adaptation

dialogue between GMS countries resuiting in
cooperation across the region regarding transboundary|
climate change adaptation activities and natural resource
ment

Figure 5: Theory of Change for the proposed project.
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Component 1: Demonstration of climate change adaptation interventions, with a focus on
drought and flood management, in vulnerable communities and different ecosystems.

Dependence on shared transboundary water resources can expose people from varied socio-
ecological'® contexts to a common set of climate change threats. In the GMS, people from
different contexts who rely on the ecosystems of the GMS to support their livelihoods are united

in their shared exposure to the regionds primary

the way these threats manifest to impact livelihoods differs according to the specific context of
the affected communities, and therefore, a one-size-fits-all approach to climate change adaptation
is unlikely to be effective. In such a scenario, context-specific adaptation measures are
appropriate and could be used to demonstrate drought and flood adaptation strategies to people
from similar socio-ecological contexts across the GMS.

The first component of the proposed project will increase the resilience of people vulnerable to
droughts and/or floods in two areas in the GMS through the implementation of climate change
adaptation interventions that make economic sense and are scalable over large areas. Monitoring
programmes will be established to collect information on the cost-effectiveness of adaptation
interventions in different socio-ecological contexts, and knowledge-sharing events to promote the
upscaling of the climate change adaptation interventions will be conducted.

For the identification of on-the-ground adaptation interventions in both the countries, climate
vulnerability and risk assessments were undertaken. The interventions proposed are based on
local climate action plan to respond to immediate as well as long term climate change impacts. In
both the countries, extensive consultation was undertaken with local communities and experts to
ensure that adaptation initiatives proposed are suitable to the local context and have proven
benefits to build the resilience of the communities from drought and flood impacts because of
climate change.

The learning from these two countries will generate knowledge and evidences on cost
effectiveness of these interventions that can be replicated throughout the region. Under
Component 2, the proposed project will generate knowledge, collate and share them with other
GMS countries, and bring them together for regional cooperation under Component 3.

Component 1 of the proposed project will be executed by Department of Water Resources (DWR),
Ministry of Natural Resources and Environment (MoNRE) in Thailand, and Department of Legal
Affairs (DLA), Ministry of Natural Resources and Environment (MoNRE) in Vietnam.

Outcome 1: Climate change adaptation interventions implemented by vulnerable communities in
Thailand and Vietnam to manage climate change impacts, particularly droughts and floods.

Concrete adaptation interventions i with a focus on EbA i will be implemented in the middle
(Thailand) and lower (Vietnam) reaches of the Mekong River. These adaptation technologies will
incorporate learning from the past projects e.g. IUCN Mekong WET and IUCN Coke, World Bank
ICRSL, South South Capacity Building for Ecosystem Management in Greater Mekong Sub-
region, Mekong ARCC and other past and ongoing projects mentioned in Annex IV as well as
learning from this project will be documented to complement planned interventions taking place
GSM. These locations represent a diverse array of socio-ecological contexts but are united by
the common climate change threats of floods and droughts.

108 Including different economic, administrative, political and environmental contexts.
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The specific countries for the implementation of adaptation interventions were selected during the
preparation phase of the project through extensive stakeholder consultation. Thailand and
Vietnam were selected as they are both vulnerable to climate change impacts, particularly
increasing frequency and intensity of floods and droughts. Both countries are increasingly turning
to EbA solutions as a more cost effective means to adapting to climate change and becoming
more aware of the negative externality costs of adaptation based on hard infrastructure.
Furthermore, as non-Least Developed Countries they do not receive support for adaptation from
the LDCF, as well as other major bilateral funding mechanisms. Thailand and Vietnam also have
not yet implemented projects financed by the Adaptation Fund. Therefore, these countries will
particularly benefit from a project demonstrating on-the-ground climate change adaptation
interventions.

Specific sites have been chosen in each of the target countries through stakeholder consultation
during the project development phase (see Part I1:I for further information). The sites are: i) Young
River Basin in Thailand; and ii) communities living around Tram Chim National Park in Vietnam.
The criteria used to select these sites were as follows:

1 representativeness of critical vulnerable ecosystems in the GMS;

T evidence of <climate change i mpacts on peopl ebs

1 evidence of climate change impacts on biodiversity, including endangered species;
9 potential linkages to the transboundary context; and
9 presence of good practices harmonising biodiversity conservation and livelihoods.

A description of each site is presented below.

Young River Basin (Thailand)

The Young River Basin demonstration site will extend over the whole basin, including the upper,
middle and lower reaches. The whole river basin is selected to promote integrated water

resources management, as floods and droughts threaten livelihoods throughout the basin.

Located in northeast Thailand, the Young River Basin is a sub-basin of Chi River Basin, which is
one of the main basins of the LMB (Figure 6). It covers an area of ~415,000 ha which includes 23

districts in the Kalasin, Rio-Et, Mukdahan, Yasothon and Sakolnakorn provinces. The basi

districts are home to ~540,000 people, ~55% of which are female. Most (~81%) of these
inhabitants are farmers, with farmland per household averaging 3.1 ha. Monthly income per
household is relatively low, averaging US$ 465, compared to the national average of US$ 788.
The primary income source of Young River Basin inhabitants is agriculture.

The majority of t hissused forsagriouiiusel’ Rainfdd ri¢ce~20%)000 ha; 50%
of agricultural land) and cassava (~72,000 ha; 17% of agricultural land) farming dominate
agricultural activities in the Young River Basin'. In terms of rice production, farmers grow sticky
rice for household consumption and jasmine rice for export. Average rice production per rai'! of
350 kg is relatively low. This is mainly attributable to soil degradation across the basin related to
poor agricultural and soil conservation practices and is being exacerbated by the effects of climate
change (floods and droughts). Declining rice production has resulted in some farmers: i) preferring
to grow cassava and sugarcane over rice; ii) practising integrated farming (a combination of crop
and livestock farming); and iii) converting the remaining natural habitats to farmland. The

109 Including the cultivation of rice, crocus, cassava, rubber, sugar cane and various fruits.
110 Only 0.65% is under irrigation (including ~2,700 ha rice crops).
1111 rai = 0.16 ha.
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conversion of most of the basinds |l and to cultivated areas resulted
natural forests (mainly upstream), the coverage of which decreased from 37 to 23% between

2002 and 2015. Of the b a s iremaising land, 2% is covered by wetlands and the rest by water

storage infrastructure (such as ponds and reservoirs).

One main river, the Young, traverses the basin, receiving an annual run-off of 1,336 million m3,
Most fo this run-off, 308 million m?® is received during the monsoon season in August and
September, often resulting in flash floods. Maximum monthly rainfall, ~295 mm, is experienced in
August, with annual rainfall across the basin averaging 1,384 mm. In recent years, especially
since 2010, rainfall between the upper (Kalasin Province) and lower (Roi-Et Province) Young
River Basin has varied considerably (Figure 7). The Young River Basin Committee (RBC)
manages water resources within the basin*?. Water resource development strategies formulated
by the RBC include: i) restoring headwater forest; ii) conserving natural resources and soil quality;
iif) monitoring water quality; and iv) improving watershed management. However, limited financial
resources have resulted in these strategies being largely unimplemented, while links to climate
change and vulnerability are weak.
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Figure 6: Location of the Young River Basin, north-eastern Thailand.

Current vulnerability

Main climate-related vulnerabilities identified across the Young River Basin include: i) water
security; ii) food security; iii) income generation; and iv) farming systems*'®. More specifically,
communities in the upper basin commonly face water shortages during the dry summer months,
resulting in the limited availability of drinking water and a reduction in crop production (particularly
rice). This adversely impacts income generation, ultimately leading to debt as farmers borrow
money to buy food and cover monthly expenses. In the lower basin, communities are faced with
severe floods during the monsoon season. These floods result in the inundation of agricultural

WEstablished in 2010 by the Government of Thailandés Department of Water Resour cCeEe
Resources and Environment (DWR-MoNRE).
113 DWR-MoNRE. 2011. Climate Change Adaptation Initiative (CCAI).
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land (especially rice), causing declines in production and income generation. Consequently,
farmers are forced to purchase food and seek work in other parts of the country as migrant
workers.
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Figure 7: Annual rainfall (mm) variations between the upper (Kalasin Province) and, middle and lower (Roi-
Et Province) Young River Basin during the period 2003 to 20144,

Climate change impacts

The Young River Basin is expected to experience temperature increases of up to 3.3°C by 2060
as well as a rise in the annual maximum number of consecutive dry days by 2099 (Figure 8).
Similarly, annual maximum daily rainfall is projected to increase in variability and amount across
the basin under both medium- (2040; Figure 9) and long-term scenarios (2099; Figure 10).
Rainfall increases are predicted to be limited to the rain season, with less rain falling during the
hot dry season!’®. These changes are expected to result in rises in both the intensity and
frequency of droughts in summer and floods during the monsoon period. These impacts will
negatively affect the mostly agriculture-based livelihoods of local communities. Yields for the main
crops 1 rice and cassava i will decline, with rice production in particular expected to severely
impacted by floods and droughts.

Climate change simulation studies on jasmine rice yields in northeast Thailand (including Roi-et
Province, middle and lower Young River Basin) project significant declines over time**¢. These
include declines of up to 18, 28 and 24% by the 2020s, 2050s and 2080s, respectively. Water
demand for the production of jasmine rice under future climate scenarios was also modelled,
projecting increases of up 92 and 77% under the RCP 4.5 and 8.5 scenarios, respectively!’.
These results exemplify the need for the implementation of climate change adaptation measures
to strengthen the resilience and productivity of agricultural production across the Young River
Basin in the long-term.

114 Thailand Department of Meteorology. 2018.
115 Chinvanno, S. and Kerdsuk, V. 2013. Mainstreaming Climate Change into Community Development Strategies and
Plans: A Case Study in Thailand, Adaptation Knowledge Platform, Partner Report Series No. 5. Stockholm Environment
Institute, Bangkok.
116 Babel, M.S., Agarwal, A., Swain, D.K., Herath, S., 2011, Evaluation of climate change impacts and adaptation
measures for rice cultivation in Northeast Thailand, Climate Research, 46 (1371 146).
17 Shrestha, S., Chapagain, R., Mukand S. and Babel, M.S., 2017, Quantifying the impact of climate change on crop
yield and water footprint of rice in the Nam Oon Irrigation Project, Thailand, Science of the Total Environment (5997
600): 6891 699.
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Figure 8: Project increase in annual rainfall (relative to 1990) of the Chi River Basin by 2040%'8. The Kalasin
(upper Young River Basin) and Roi-Et (middle and lower Young River Basin) Provinces are expected to
experience an increase of 10 to 25% in annual rainfall.

Drought vulnerability and risk classifications for the Young River Basin are moderate to severe
(Figures 11 and 12). In terms of floods, the vulnerability of the Young River Basin is projected to
rise under future climate change scenarios (Figure 13). By 2060, it is predicted that the extent of
the Chi River Basin (of which the Young River Basin is a sub-basin) that is impacted by floods will
increase by ~7% (141,000 ha) and ~17% (365,000 ha) under moderate and extreme climate
change scenarios, respectively.
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Figure 9: Project annual maximum number of consecutive dry days for the Chi River Basin, of which the
Young River Basin is a sub-basin.

118 Chinvanno, S. and Kerdsuk, V. 2013. Mainstreaming Climate Change into Community Development Strategies and
Plans: A Case Study in Thailand, Adaptation Knowledge Platform, Partner Report Series No. 5. Stockholm Environment
Institute, Bangkok.
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Figure 10: Projected annual maximum daily rainfall for the Chi River Basin, of which the Young River Basin
is a sub-basin.
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Figure 11: Drought vulnerability map of northeastern Thailand (the circle highlights the Young River
Basin)*°.

119 MRC. 2017. Drought Management Strategy for the Lower Mekong Basin 2019-2023, December 2017.
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Upper Young River Basin

The upper Young River Basin (up to 500 MASL'%) is mainly made up of headwaters, with the
landscapes dominated by natural forests natural forests (Figure 14). Climate change adaptation
demonstration sites of the proposed project in the upper Young River Basin are located in the
Kalasin province. Approximately 30% of Kal asin
with most households relying on agriculture-based livelihoods for food and income. Rain-fed rice
production dominates agriculture in the province, while irrigated lands are uncommon (making up
just 2.3% of agricultural land). Food and income generated from agriculture are often
supplemented by natural resources supplied by local ecosystems, such as NTFPs collected in
remnant forests and fish caught in freshwater sources (including rivers, reservoirs and ponds).
The dependence of local households on natural resources to make ends meet has contributed to

provinceds population ||

the degradation of the Kalasin provinceds ecosystems, most

This degradation and consequent reduction in the availability of ecosystem goods and services

havecontri buted to ~20% of the provincebs rural popul ati on

Ecosystem degradation in the Kalasin province is and will continue to be compounded by the
impacts of climate change, which include a greater frequency and intensity of droughts and flash
floods. This is expected to result in an increase in the number of people migrating out of rural
areas in search of alternative income-generating activities.

Vulnerabilities related to current socio-economic conditions are and will continue to be
exacerbated by the effects of climate change. During consultations in the Sai Na Wang sub-district
of the Kalasin Province, communities identified several climate change impacts and associated
vulnerabilities. These are listed below.

1 The contrasting impacts of droughts and flood over recent years have limited agricultural
productivity and forced the need for adjustments to traditional agricultural practices, often
with little success.

1 Heavy flooding and extended droughts have adversely impacted rice yields, reducing the

income generating capacity of this crop type.

Water shortages for both household and agricultural use are becoming more frequent.

Communities lack the knowledge and experience required to adapt to the impacts of climate

changes i particularly in terms of increasing the climate-resilience of agricultural practices.

1 Policies and planning related to climate change adaptation are lacking at the provincial and
district level.

= =

A climate change case study of the Lao-oi sub-district, Kalasin Province, found that increases in
the frequency and intensity of annual floods between 2003 and 2013 caused the destruction of
~40% (~3,200 ha) of land used for rice farming®?*. To make up for the resulting losses, community
members were forced to cultivate rice during the dry season, often under drought conditions and
the risk of damage attributable to crop pests. The lack of any climate adaptation or resilience
policy for the area means that community members have to rely on the often-insufficient amount
of compensation money received from government or travel to other parts of the country to work
as migrant labourers?2,

120 Metres above sea-level.
121 Chinvanno, S. and Kerdsuk, V. 2013. Mainstreaming Climate Change into Community Development Strategies and
Plans: A Case Study in Thailand, Adaptation Knowledge Platform, Partner Report Series No. 5. Stockholm Environment
Institute, Bangkok.
122 Chinvanno, S. and Kerdsuk, V. 2013. Mainstreaming Climate Change into Community Development Strategies and
Plans: A Case Study in Thailand, Adaptation Knowledge Platform, Partner Report Series No. 5. Stockholm Environment
Institute, Bangkok.
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Other than a small pilot project implemented by DWR-MoNRE with support from the MRC, there
have been no climate change adaptation projects in the Kalasin province. The DWR-MONRE
project has supported vulnerable local communities in Young River Basin by establishing a
working group on Climate Change Adaptation in March 2018. However, the project is yet to
implement any adaptation interventions. Therefore, the adaptive capacity and climate-resilience

of the sub-d i s t communifies is underdeveloped. A primary reason behind DWR-MoN RE 6 s

decision to pilot an adaptation project in the province is the presence of active and responsive
community groups. These groups, including the Sai Na Wang Sub-District Water Resource
Management Committee!?® and Community Conservation Group, are important stakeholders in
the upper Young River Basinand wi | | be consulted during
climate change adaptation interventions.

The Sai Na Wang Sub-District Water Resource Management Committee played the main role in
the development of local water resource strategies. The objectives of these strategies are to: i)
map local water resources; ii) explore various ways to conserve local water resources; iii) develop
a plan for the mixed use of surface and groundwater; and iv) negotiate financial support from
district, provincial and central authorities to support the development of a district water
management plan. The activities related to the attainment of these objectives are still in the early
stages of implementation. However, the continued implementation of these activities requires
additional financial resources and technical support.

Middle and Lower Young River Basin

The middle and lower sections of the Young River Basin (Figure 14) are characterised by
cultivated lowlands (as low as 130 MASL). Climate change demonstration sites of the proposed
project in the middle and lower Young River Basin are located in Roi-Et province. Approximately
79% of the population of Roi-Et province is dependent on rice farming as a livelihood. Most rice
farming in the province is rain-fed. As a result, this livelihood activity is threatened by local climate
change conditions i namely droughts and flash floods. Floods also damage infrastructure and
have resulted in the loss of life.

)’M ANRUAT
3

|Unoer Youna  River L

|Midd|e Youna Riverlﬁ

|Lower Youna RiverI

Figure 14: Map showing upper, middle and lower sections of Young River Basin.

123 Established in 2012 by the Sai-Na Wang Sub-District Organisation, Kalasin province.
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Vulnerabilities related to current socio-economic conditions are and will continue to be
exacerbated by the effects of climate change. During consultations and the conduction of a
household survey in the Wang Luang sub-district of the Roi-et Province, communities identified
several climate change impacts and associated vulnerabilities (more details are presented in
Supplementary report 1'2%). These are detailed below.

1 Heavy flooding in the rainy season often destroys most of the rice crop. This has led some
farmers to shift their cultivation to the dry season, where water shortages subsequently
impact it.

1 Water shortages, decreasing agricultural yields and a reduction in household incomes (and
the associated reduction in living standards) were identified as the primary climate
vulnerabilities.

1 Approximately 87% of households have been affected by damages caused by floods
(regarding agricultural production), with ~49% being affected biennially.

1 Atleast 47% of farmers reported being affected by heavy crop losses (across most of their
land) caused by flooding, while ~45% had experienced flood damage to at least half of their
cultivated area.

1 Debt caused by flood damage to farmland was moderate for ~39% of households and heavy
for 37%. In addition, less than half (~47%) of the household survey participants received
financial aid from the government to cover the costs of agricultural losses caused by flood
damages.

1 Interms of household responses to the negative impacts of floods on agriculture: i) ~65% of
households waited for floodwaters to recede; ii) ~20% stopped growing rice in the wet
season, shifting production to the dry season; and iii) ~5% attempted to pump excess
floodwater out of their rice paddies.

1 Drought negatively impacted the agricultural production of ~44% of respondents, while ~46%
stated that droughts were occurring more frequently.

1 Approximately 32% of households have been affected by heavy crop losses attributable to
droughts, while ~49% reported losing at least half of their crop during previous drought
periods.

1 Financial debt resulting from droughts was high and moderate in ~22 and 39% of cases,
respectively. About 60% of respondents received some form of drought relief aid from the
government, with the rest not receiving any form of financial assistance.

1 Drought responses amongst survey participants include: i) constructing a farm pond (~19%
of participants); and ii) drilling for groundwater (~14% of participants).

1 Approximately 61 and 44% of households that participated in the survey worry about the
impacts of future floods and droughts, respectively.

1 Regarding the impacts of climate change (including temperature rises, increased rainfall and
flooding, prolonged drought periods and seasonal shifts), ~86% of respondents indicated
being highly or moderately worried about negative effects of future conditions. Only ~3% of
households are actively attempting to adapt to changing climatic conditions.

1 Approximately 82% of survey participants identified the need for additional support from
national and local government, and development agencies for climate change adaptation.
The type of support needed by vulnerable households includes: i) assistance in developing
adaptation plans and measures (almost 100% of participants); ii) improved access to
knowledge and information (~64% of participants); and iii) access to adaptation training and
skills development (~30% of participants).

To date, there have been no climate change adaptation initiatives implemented in the Roi-Et

124 Supplementary report I: Thailand inception workshop report, CVA and validation report
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province (middle and lower Young River Basin) other than a DWR-MoNRE investment to support
the development of a vulnerability and adaptation strategy, which will be strengthened through
the establishment of the DWR working group and enhanced as experiences with the project come
to the fore. This strategy is still in the early stages of development. Consequently, the adaptive
capacity and climate-resilience of the local communities remain limited.

Tram Chim National Park and surrounding communities (Vietnam)

Tram Chim National Park and its surrounding communities are located in the Tam Nong district
of Vietnamds n” rFgurd1s)§npthe Mekong Detic Ehe district is ~ 46,100 ha in
size and is traversed by the Tien River. Communities surrounding the national park (situated in
its buffer zone) are comprised of five communes!® and one town!?® (Figure 16). These
communities along with Tram Chim National Park cover an area of ~37,830 ha!?’.

First established as a nature reserve in 199412 Tram Chim was officially recognised as a national

park in 1998. The park supports one of the | ast remaining remnants c
ecosystem and covers an area of 7,588 ha in Tam Nong district, Dong Thap province in the

Mekong Delta region of Vietnam. The park is located in 5 communes (including Phu Duc, Phu

Hiep, Phu Thanh B, Phu Tho and Tan Cong Sinh) and Tram Chim town. In 2012, Tram Chim

National Park was recognized asthe Wor | d6s 2000t h Ramsar site and the 4th Ramsar sit
Vietnam.

The park is divided into five management zones, Al, A2, A3, A4, A5 (Figure 16), and Zone C as
an administrative area. These zones are traversed by canals with a total of 60 km in length. The
Park consists of 2,808 ha of forested land (Melaleuca cajiputi stands mainly aging from 10 to 18
years, grown on sand and clay soils), 4,307 ha of grassland and 472 ha of other habitat types.
The dominant flora species include Eleocharis spp. grass, Panicum spp., Ischaemum spp, grass,
wild rice, and lotus. The site is inundated annually to a depth of 1 to 3 meters during the wet
season (peak level occurring sometime between September and November).

The ecosystems of Tram Chim National Park support 231 bird species (resident and migratory),
including 15 species that are either endangered, threatened or of special concern'?®. Of these
bird species, the park is most well-known for the presence of the Eastern Sarus Crane, the primary

reasonforTramChi mdéds ori ginal gazetting as a nature reserve. Even though t
has declined over the last two decades, the park remains an important site for their conservation.
Ot her than bird species, the parkos gvateslamdnds and canals provide f

migratory routes for 130 fish species, five of which are globally threatened.

125 phu Thanh B, Phu Tho, Phu Hiep, Phu Duc and Tan Cong Sing.
126 Tram Chim town.
127 7,300 ha within the boundaries of the national park and 30,730 ha under the management of communities
128 pDecision No. 47/TTg, 2 February 1994, Prime Minister of Vietnam.
129 Including the Comb Duck (Sarkidiornis melanotos), Grass Owl (Tyto capensis), Bengal Florican (Houbaropsis
bengalensis), Eastern Sarus Crane (Grus antigone sharpii), Greater Spotted Eagle (Aquila clanga) and Oriental Darter
(Anhinga melanogaster).
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Figure 15: Location of Tram Chim National Park within Viethnam®& Mekong Delta Region.

For the communities living around Tram Chim National Park, the pr ot ect ed

most valuable and harvested resource (Table 4). Other goods harvested from the ecosystems of
the park and its surroundings include terrapins, snakes and birds for meat, trees (Melaleuca
cajuputi) for fuelwood and aquatic plants (such as lotus and water lily) for food. Wetland plants
such as Panicum repens and Eleocharis dulcis are used as mulch by local vegetable farmers.
Another common use of wetland plant species is in the production of handicrafts i an additional
livelihood for local communities. Apart from ecosystem goods, the main service provided by local
ecosystems is ecotourism, with Tram Chim National Park attracting more than 20,000 visitors per

year.

Phu
Thanh B

Phu Tho

Phu Hiep

Tan Cong Sinh

Tram Chim
towmn

Figure 16: Schematic diagram of Tram Chim National Park and the surrounding

communities.
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Table 4: Goods and services provided by Tram Chim National Park.

Goods and services to local communities Goods and services to the Delta
1 Fish 1  Ecotourism
1 Fuelwood 1 History and culture
1 Grass/grazing 1  Groundwater recharge
1 NTFPs (such as lotus and water lily) 1 Prevention of saline intrusion
1  Micro-climate regulation 1 Carbon sequestration

1  Scientific (site study)

1 Biodiversity conservation

The communities living in the communes and town surrounding the national park are reliant on
the local ecosystems for food production and income generation to supplement that from their
main livelihood source, agriculture (dominated by rice cultivation)!3°. Approximately 89% (~20,500
ha) of the land surrounding Tram Chim National Park is used for agriculture (dominated by crop
production in the form of paddy rice)'®. In the last two decades the number of high dykes has
increased in order to intensify rice production from 2 crops to 3 crops/year which has displaced
the peak floods downstream. These areas are expected to expand as the local population grows,
resulting in further degradation of natural areas and increased pressure on the ecosystems of
Tram Chim National Park for goods and services. This has resulted in an increase in: i) illegal
fishing activities where electricity and explosives (opposed to traditional methods) are used to
maximise fish catches as fish stocks decrease®?; and ii) encroachment onto parkland as the
areas outside the park become overpopulated, and natural resource extraction intensifies. To
protect the parkds ecosystems from i l, lowigcanhe
families from surrounding communities are allowed to access certain zones of the park from
August to December to catch fish and harvest NTFPs®®3, This practice provides additional
livelihood options for the beneficiary families and reduces the extent of illegal resource extraction
within Tram Chim National Park.

In 2017 there were ~50,000 people living around Tram Chim National Park, ~5,500 more than in
2005. The insufficient capacity of local livelihood options (mainly agriculture) to support this
growing population is reflected by ~20% of the local population living below the poverty line*34,
Poverty has been exacerbated by recent increases in the frequency and intensity of drought, and
extreme out of season rainfall events, which have reduced agricultural productivity and therefore
income for farmers (Table 5).

Table 5: Total population, number of households and poverty rate of communities
living around Tram Chim National Park*%.

Gender

Village/commune | Population | Household | Poverty rate (%) Female | Male

Phu Hiep 10212 2766 23.15 50.1 | 49.9
Phu Duc 8409 2230 20.68 496 | 504

130 More than 80% of household depend on agriculture as their main source of income.

131 The remaining 11% of land is covered by houses, infrastructure and natural areas.

132 These methods often result in additional degradation to fresh water ecosystems and can cause wildfires.

133 These include only approved resources, such as certain grasses, edible plants (e.g. water lily), dead trees and
invasive species (including giant sensitive plant and golden snail).

134 | ess than US$ 44 per person per month.

135 Tam Nong District. 2017. Statistical Data.
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Phu Thanh B 4627 1168 22.72 502 | 49.8
Tan Cong Sinh 6330 1636 26.96 50.3 | 49.7
Tram Chim 11061 2899 17.55 49.8 | 50.2
Phu Tho 10946 2738 1674 | 504 496
Total 51585 13437

To address the effects of reduced food and income generation from farming activities around
Tram Chim National Park, various alternative livelihood options have been introduced by
initiatives supported by the World Wildlife Fund (WWF). Options include: i) mushroom farming; ii)
tree planting (e.g. Sesbania sesban; Egyptian riverhemp) for the production of NTFPs; iii)
beekeeping; iv) handicraft production from water hyacinth; and v) water lily production. These
livelihood options have strengthened the climate-resilience of 160 people living around the park
and have helped to alleviate the plnaseghboueng
district of Thap Muoi, [IUCN has demonstrated profitable diversified lotus farming systems which
have the potential to profit from the conservation of flood plain area and its ecosystem functions
of flood regulation and habitat for biodiversity. However, the demand for access to additional
livelihood options amongst communities surrounding the park still needs to be met. Until this
happens, degradati on of wilhcentinaetetaké gacenaa commuaities
struggle to adapt to a changing climate and the impacts of other existing threats intensify. The
livelihood-related adaptation initiatives proposed in this project are based on the success of such
initiatives as implemented by WWF and IUCN to strengthen the climate resilience of surrounding
communities.

Existing threats impacting Tram Chim National Park include: i) the presence of invasive species,
such as giant sensitive plant (Mimosa pigra) and golden apple snail (Pomacea canaliculate),
which negatively affect biodiversity and the supply of ecosystem goods and services; and ii)
changes in river hydrology and sedimentation caused by upstream development in the GMS,
especially hydropower. These threats will continue to be compounded by the impacts of climate
changes in the MRB, such as droughts and floods, over the long-term.

An adverse effect of droughts in and around Tram Chim National Park is the frequent occurrence

on

t

he

parkds natur al

resources

of wildfires because of an increase in dry vegetative biomass. The characteri sti

terrain, canals and its division into six zones makes the combating of fires and prevention of illegal
burning by community members difficult. Between 2009 and 2013, 24 forest fires destroyed 427
ha of vegetation in the park (Figure 17)*%. Apart from droughts and unpredictable out of season
extreme rainfall events, climate change in the region has led to: i) increased temperatures, which
have caused a rise in evaporation rates and reduction in the availability of fresh water; and ii)
decreased flood peaks, which have negatively affected fish stocks and the distribution of sediment
over agricultural land.

A key contributing factor to environmental degradation in and around the park was the decision
taken in the early 2000s to prioritize fire suppression and suppress the natural hydrology. This
was done by increasing the height of the dikes around the park to maintain an artificially high
water table. This flooded the natural grasslands on which the iconic Sarus crane depends. As a
result, the crane population collapsed (but increased in nearby grasslands with a more natural
hydrology). In the mid-2000s, IUCN and then WWF supported the park with dike openings to

136 Duong Van Ni & Le Anh Tuan, 2015. Review and revision of the existing water management strategy in Tram Chim
National Park with a focus on climate change.
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simulate the seasonal flood pulse but these were discontinued under new park leadership. This
points to the need to reform central government policy that prioritizes fire control over biodiversity
and climate change adaptation.

Figure 17: Wildfire in Tram Chim National Park (grassland) in 2010.
Climate change predictions

1 Temperature

A SIMCLIM model was used to project temperature changes in Dong Thap province up to 2100
corresponding to the B1, B2 and A1FI scenarios. The medium temperature in Dong Thap area
tends to increase through the years according to different considered scenarios (Table 6). Higher
temperatures will be experienced in the northwest and descending to the southeast of Dong Thap
province. All scenario results showed the highest temperature increase during the dry months,
which will lead to increased water shortages and droughts.

Table 6: Medium, maximum and minimum temperature projections for Dong Thap Province in the short- to
long-term under three climate change scenarios*®’.

Scenario | Temperature | 2020 | 2030 | 2050 | 2070
Medium 280 | 281 | 284 | 285

Bl Maximum 31.7 31.9 32.3 32.7
Minimum 243 | 245| 249| 255

Medium 28.1| 281 | 285| 29.4

B2 Maximum 31.8 | 320 | 325 | 33.0
Minimum 24.4 | 246 | 250| 255

Medium 28.0 | 281 | 29.4| 303

ALFI Maximum 318 | 321 | 33.0 | 341
Minimum 24.3 24.6 25.5 26.6

137 Dong Thap DONRE, 2011. Dong Thap Province Climate Change Action Plan, 20117 2020.
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