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The scope of assessments is the entire Lower Mekong Basin
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MRC, Climate Change and Adaptation Initiative (2017)

e The basin-wide assessment of climate change impacts on hydrology in the LMB
IS provided on a wide range of plausible potential future impacts of climate change

on the hydrology (e.g., river flow; water level; flooding; drought and salinity) of the
LMB.
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The scope of assessments is the entire Lower Mekong Basin
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in the Mekong region




The scope of assessments is the entire Lower Mekong Basin

GOVERNMENT DECISION
POINT
MoU, Letter of ENVIRONMENTAL ASSESSMENT
Agreement/Permission PROCEDURES

GOVERNMENT DECISION
POINT

» Prefeasibility + IEE
» Feasibility + EIA
» EIA Process

NEGOTIATIONS

Approval of EIA

» Open talks with purchaser
* Negotiations on tariff

Project Development Agreement
(PDA)

DESIGN

» Detailed design

A\ 4
Power Purchasing Agreement (PPA)
A\ 4

Concession Agreement (handover

‘ DEVELOPER INPUTS

e Commissioning

agreement)

Simplified summary of hydropower project planning p rocess in Lao PDR and Cambodia




Basin Development Plan (BDP) ey

»  Sets out five strategic priorities __to enable
Mekong countries to address emerging
challenges and improve the overall state of
the basin. These strategic priorities are:

Environment. Maintain the ecological
function of the Mekong River Basin

 Social: Enable inclusive access and - :
utilisation of the basin’s water and related MRC sztbaie]glﬁ Slzag
resources

« Economic: Enhance optimal and sustainable
development of water and related sectors

* Climate change: Strengthen resilience
against climate risks, extreme floods and
droughts

e Cooperation: Strengthen cooperation among
all basin countries and stakeholders

Basin Development Strategy &




Basin
Development
Plan (BDP)
For LMB

R BASIN VISION

An Economically Prosperous, Socially Just, Environmentally Sound and Climate Resilient

Mekong River Basin

THE STRATEGIC PRIORITIES FOR THE MEKONG BASIN & CONTRIBUTIONS TO THE SUSTAINABLE DEVELOPMENT
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ENVIRONMENT
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Maintain the
ecological function of
the Mekong River
Basin

1.1 River flows
support a healthy
environment and
productive riparian
communities

1.2 Sediment
transport helps
mitigate bank erosion
and land subsidence

1.3 River and wetland
habitats and
watersheds provide
impartant ecosystermn
Serdioes

Enable inclusive
utilisation of the
basin’s water and
water-related

resources
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CLIMATE CHANGE

|

Enhance Ensure water
sustainable security by
dewvelopment by mitigating
Increasing reglonal malnstream floods
beneafits and and droughts
decreasing regional

2.1 Basin
communities are
food, water and
energy secure, thus
strengthening
climate resilience

2.3 Employment and
livelihoods reduce
poverty and
inequality through
less direct
dependence of
vulnerable people an
river and wetland
rEsources

3.1 The econamic
growth of each
country and the region
is higher as a result of
maore proactive
regional planning

3.2 Enhanced value
from key economic
sectors including
irrigated agriculture,
hydropower,
nawigation,
environment and
fisheries, through
implementation of
regional strategies

4.1 There is sufficient

flow in the dry season to

support lvelhood
activities and mitigate
salinity intrusion; and
reduced flood peaks in
the wet season

4.2 Basin communities
are better prepared for
maore frequent and
severe floods and
droughts as a result of
climate change
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COOPERATION

Strengthen
cooperation
among all basin
countries and
stakeholders

5.1 Higher benefits and
lower costs from the
integrated management of
the entire river system

5.2 A Strengthened
Mekong River Commission
supports the achievement
of higher reglonal benafits,
lower regional costs, and
increased water security

5.3 Cooperation among all
relevant regional water-
related mechanisms based
on need and
complementary strengths
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Basin-wide

HOW WE PLAN TO REACH THE OUTCOMES

Coordinated dams

e sediment

management plan

Water flow

= _I'_ managed with
agreed guidelines

: Gender and vulnerability
Himits:cfacceptable aspects are identified and s
change for wetland

Capture fisheries
‘ regulatory r_]
4

frameworks

addressed by policy make

planning approach

Access & supply of safe
@ water to vulnerable ﬂ Proactive regional
people

Investment in key
BCONOMIC sectors

Joint infrastructure .
projects l

operation for flood &

~—=—= drought

Integrated basin-wide
forecasting and early

warning

;?4_:::'{; Cooperation with

MLC




The Tools (1)

MRC Decision Support Framework (DSF)

Knowledge Base

Planning and monitoring
data such as:

» hydrological records

» physical data

e socio-economic and
environmental data

» scenario description
data

» simulation model input
data

e simulation model
results

T 3

DSF User Interface and Tools

¥

Impact Analysis Tools

Time series Spatial

L 2

Reporting Tools

Lossesto deep
groundwater

-




The Tools (2)

G | S for spatial integration and \
quantitative assessment B =
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BS £05 369 2,183 1,802 4,758
Deiinie Fuiure 341 300 2,077 1,792 4,510
Change from baseline ha -54 -59 -108 =11 -243 5 §
Change from baseling % 6% 19% 5% 1% 5% 4 Lk
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Change from baseline % -19% -22% 5% -1% -T%
20-year Plan + CC £00 342 2,489 1,854 5,085
Change from baseline ha -6 -27 286 52 308
Change from baseline % -1% -T% 13% 3% 6%
Long term development 33 291 2,018 1,774 4,411
Change from baseline ha -74 -78 -168 -28 -348
Change from baseline % -18% -21% -8% -2% -T%
Long term development + CC 480 423 2,300 1,856 5,040
Change from bassline ha 55 55 117 53 281
Change from baseline % 14% 15% 5% 3% 6%
Veery high development 327 288 1,881 1,771 4,387
Change from baseline ha -78 -0 =202 -3z -3

Change from baseline % -18% -22% -5% -2% -3%




Baseline / Input Data

e Physical data

 Climate and hydrological

data
 Water quality
e Sector data
 Environmental data

e Social data

e Economic data
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Input Data

Topographic data;

Soil data;

Land-use data;

Time-series of climate and rainfall
data Infiltration
2030 and 2060 climate change
scenario change factors for climate
and rainfall

Lossesto deep

gmundwatel

Water transfer characteristics

Cropping patterns and calendars
Population data and per capita $
consumption

Reservoir dam characteristics and
operation data;

Return flows

River channels, flood-plain and
hydraulic structures

2030 and 2060 climate change and
development

scenario upstream flows

Water demands

2030 and 2060 climate change scenario
rainfall and PET

2030 and 2060 climate change scenario
downstream tidal conditions.

2

Output Data

o RVER Cg
SR,
e Water yield - I-—-----n-I IR(: z
&w.-'h" “
* Groundwater discharge oy

* Daily natural water flows
e Sedimentation

Reference period estimates and
2030 and 2060 climate change and
development scenario estimates of
simulated river flows and water
demands

* River flow and water level
* Flood depth / duration
* Salinity concentration / duration




CASE 1 : Climate change on hydrological impact assessment in LMB SR
MRC '
1 Geographic Scope el
 The primary geographical scope of this N ] sasnity intrusion
basin-wide assessment of climate change . T
Impacts on hydrology is the whole of the \
LMB, although changes in salinity are limited 11
to the extent of the Mekong Delta. INDIA .fr
e The temporal scope of this basin-wide (
assessment of climate change impacts on the ‘ VIET NAM
hydrology of the LMB requires referencing S
both a reference period and defined future T4,
time horizons. This assessment uses a ¥
reference period of 1985 to 2008 , and two .
defined future time horizons: 2030 and
2060.

To represent different combinations of nationally
planned sector development , with a focus on active
water use including domestic and industrial, irrigation,
hydropower and flood control.

Basin-wide water resource development

www.mrcmekong.org



Climate change Scenarios oy,

o

* To provide a wide range of climate change projections three emissions scenarios were ﬂ MRC '
. A ]

selected from the four Resource Concentration Pathways developed for IPCC fifth o

assessment report.

e Combining the three emissions scenarios with the three model scenarios, results in nine
climate scenarios covering the range of plausible climate change in the Lower Mekong
Basin to 2030 and 2060

Type of scenarios Emission Climate
Level of change Pattern of change scenarios sensitivity

Low climate change scenarios

Wetter overall GFDL-CM3
T Drier overall GISS-E2-R-CC
LOW Increased seasonal REF2.6 IPSL-CMSA-MR Low
variability
Medium climate change scenarios
| 4 Wetter overall GFDL-CM3
— Drier overall GISS-E2-R-CC
Medium RCP4.5 Medium
- Increased seasonal IPSL-CM5A-MR
variability .
: Climate change
High climate change scenarios .
Wetter overall GFDL-CM3 scenarios used for
8 | Drier overall GISS-E2-R-CC basin-wide impact
High Increased seasonal RCP&.5 IPSL-CM5A-MR High
RS assessments
variability




No. Short Title Full Title

Development
Period

Combined Climate change Scenarios and Development S

Interventions/Projects

Baseline situation
1 BS

Baseling Scanario

Definite future situation

2 Z015-UMD Upper Makong Dam Scenands

3 2016-0F Dofmidn Fulure Sconans

Foresesable fulure situation

4.0  2030-20Y LMEB X0-Year Plan Scananc

4.1 2030-20¥+CC LMEBE 20-Yaa Plan Scanano

Chmale changs

B Z030-20Y -wio LMB 20-Year Plan Scenanc
MD withodil mamsbeain dams

6.1 2030-20Y -wic LME Z0-Yaar Plan Scanans wilh &
LMD mamnsiraam dams in Northeam Lao
PDR
6.2 2030-20%-wio LMB 20-Yoar Plan Sconanc wih @
T™D mamsiream dams, excl Thailland

6.3 2Z03D-20y-wio
CMD

LBAB JO-Yaar Han Scanand wilh 4
mninsiraam dems, oecl. Cambodin

T 2030 = 20%
Flood

Mekong Cella Flood Managemeant
SonfiArn

Long term future situation

B0 20ED-LTD LMB Long-lenm Develogrman]

Scenarno

LMB Long-larm Developmant
Seanario
Climale change

8.1 2060-LTD+CC

B 2060-VHD LMB very High Devedopmani

SCenano

L0000 - 2015

00 - 2015
2010 - 2030
2010 - 2030
2010 - 2030
2010 - 2030

2010 - 2030

LU= 2050

F
L0710

203

2030-2060

2030-20080

SUAU-2000

Waar 2000 infrasiniciune inciuding
axisting HEP dams

Bescine axtended o maoluds the full
HEP chscacts on fw Ladacang

01 5-LIBAD plus 26 addidional HEP
dams m LMEB and 2008 imgation end

Naod masEsures

20115 OF phrs 11 LMB mainstream
clams and 30 planned toibulary dams
mipEbon, and waker supphy

Ag above plus clirmbs change fof
avETage year between S10-30 and

o i .
FLITT 508 WAV 151

Ag above, excludng 11 LM
mamsiegn dams

AL ahove pHus & LMB miainsmsan
dems m uppar LMB

2050-20Y . oxchudimg tho two Thai

mamshream dams

SOS0-20%, exche ding tha two
Cambodian manstaam dams

Baselne plus 3 oplions ke food

contral m Cambodia and Vied Nam

Lieita

J030-20Y plus Turther iInfrestriciurs
develooments in LMB

A5 above plus climate change for
avirage wear batwean H30-50 and
ocm sea leved rise

A5 2UGU-L 1L, extended 10 M
potaniial inasmecture Sevekopmenis

Yyw.mrcime K

cenarios .oz

—»> Baseline scenario (year 2000)

— Assess the impact on hydrological
assessment indicator for planned
project in year 2015 (Current
situation)

— Assess the impact on hydrology ,
flood depth and salinity intrusion for
each development alternatives for
next 20 years (foreseeable future)

Assess the impact on hydrology ,
flood depth and salinity intrusion for

" each development alternatives for
next 40 years (long-term
development)




Hydrological assessment indicator

fer,
..._‘

Hydrological assessment indicators ~ are used to represent the status and changes in "‘--.__.____-"_'_'__-.E.'
hydrological conditions in the LMB, and are used to assess the impacts of climate change -
and water resource basin development.

» Climatic indicators showing annual , seasonal and monthly change projections at the basin-wide scale for
rainfall , temperature and PET and at the scale of the UMB for snowmelt

* Water quantity indicators showing —
v' annual, seasonal and monthly change impacts at the basin-wide scale for water yield and
groundwater discharge ;
annual , seasonal and monthly change impacts at key monitoring locations __ for river flow, water
level and flow volume ;
flooding timing, peaks and volume changes at key monitoring locations __;
changes in flooding depths and durations for the Mekong Delta area;
changes in drought at key monitoring locations _;
changes in reverse flow to Tonle Sap _;

\

AN NN

* Water quality indicators showing changes in salinity concentrations and durations for the Mekong Delta
area.

www.mrcmekon g.org



Change in
Temperature
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(a)

Key message

The Lower Mekong Basin is projected to warm significantly by mid-century across all seasons and under all
scenarios and models. Annual increases range from 0.4°C to 3.3°C by 2060. Precipitation is projected to
either increase or decrease depending on the model selected. Average basin-wide change in dry season
rainfall is projected to vary between -23% to +23% by 2060 and wet season rainfall between -18% to +16%.
Regional variations are likely to see much wetter average annual conditions in the north of the basin under
the wetter overall scenario, and drier average annual conditions from the north, over the Khorat plateau and
across the Tonle Sap region in the drier overall scenario.
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Spatial variations in annual average mean temperature changes projected to (a) 2030 and (b) 2060 under

three emissions scenarios (RCP2.5; RCP4.5; RCP&.5) and three model scenarios (wetter overall, drier overall,

increased seasonal variability).

- e .org

Kong




Change in Key message
A wide range of potential future impacts on water resources from climate change are plausible. River flows o L'q,'.:

Water‘ ﬂOW and water levels in the wet and dry seasons may increase or decrease dramatically, depending on the future s.ﬁ@:{t

scenario. Changes in river flow, water level, wet season duration and peaks, and dry season minimums may v s
have profound impacts on water-dependent biodiversity and livelihoods. Upper Mekong Basin snowmelt is
projected to decrease substantially across all scenarios, particularly in the wet season. Dry season salinity — -
intrusion is mostly projected to increase. The greatest increases to 2030 tend to be for the increased AL E OE
seasonal variagbility model and to 2060 for the drier overall model.

CHma e Chamgs BTpscs o Pepolrebogy

s Ch e FMpacl an Pepinodogy
Flesord #8000 Simbng @1 Kratie

Flood sesasan tming ot Krimie

2030, climate change scenarios 2060, cimate change scenarios

Climabe changs impacks o Pepiimiogy

CHmate change impacts on frpdrology
Flood seanmm ciming ot Kratie

Flool veaeon fming ot Kratie

2060, chmate change and development scenarios

Eigure 2 Summary of projected hydrological impacts at Kratie monitoring station under three model scenarios
(wetter, drier, increased seasonal variability) and three emissions scenarios (RCP2.6, RCP4.5, RCP8.5) with and
without development impacts to 2030 and 2060.




Flood depth
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Finding from the assessment

Climate change impact assessment:

o 2
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1)
2)
3)

4)

S)

Both temperature and sea level are rising, but other predicted aspects of climate
change are not yet evident.

The Mekong River Basin lies within the Asia and Pacific region which could be more
vulnerable to climate change risks than other regions.

The basin countries are all engaged in managing climate change and this should be
reinforced through basin-wide planning efforts.

Future climate change may exacerbate the losses from extreme events with greater
numbers of people affected by larger flood and drought events. This requires capacity to
respond to increased variability, natural and constructed water storage to offset
potentially damaging effects, flood protection infrastructure, and coordinated floodwater
management.

The change in flow regime also means potentially more water available during the dry
season. This water could be used to expand irrigation, help manage the risks to
agriculture of more frequent or extreme droughts due to climate change, and/or for
additional flows to the delta to help combat salinity intrusion. Determining the equitable
and sustainable use of these additional flows will be an important consideration for
regional cooperation over the next ten years.

\ 4

Basin Development Strategic Plan 2021-2030

www.mrcmekong.org



Thank you.
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