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About UNU-ISP

Mekong basin studies

= Basin water cycle
e INnput
e Models
e Results

= Basin wide research collaboration
Capacity Development Activities
Climate change studies and initiatives

= Challenges and solutions
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Institute for Sustainability and
Peace

d UNU
o A think-tank for the United Nations
o Support Developing Countries
a Focus on Higher Education
1 14 Research and training Centers worldwide.

ISP became operational on 1 of Jan, 2009, combinjng
former programs of Environment and Sustainable
Development with Peace and Governance Program,

Q Global change and sustainability .
Q Peace and security http://isp.unu.edu
Q International cooperation and development




Research Topics in Asia Addressed at GCS

Pollutant measurement: 11 country program
Extreme flood risk assessment: 12 country, 5 ongoing
Land and forest management, Agro and bio diversity, Indo-China
Capacity Development, joint post graduate research programs
Impact of adaptation to Climate Change on NDP. 4 country/8
studies
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Early results and Challenges

¢+ Limitations to use physically
based models:

= Limitation of spatial data
» Inadequacy of rainfall information

+ Challenge

= IS It possible to verify the basin
water cycle?

* Need for basin wide
collaboration and dialogue
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Lack of Long term Rainfall

data for design purposes

OHow do we look at long term
trends of rainfall intensity
changes

>Historical data not available
for physical based models

>»Most of the long term data are
available in coarse space and
time resolutions

ER EBE EE HEBE Sepd

Construction of the Cantor Set -Gearge Cantor (1872)

»From Daily observations, it is oo N POGX
necessary to estimate, hourly or
sub-hourly values -> New I X N
methodologies: P(X2x) P(XeX] P(X2x) P(XzX)

P(X2x) : A Levy Random Var.
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>Shows promising
values.
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What happens to Water 7 (Rainfall and water supply)

vaporation
por [Ilntamoptlun storage)

Human water use
: Eupp'r_t_lj Evaporation
) {froi soil}
Irfiiret Ion

Q Distributed uniform grid

> Pressure based

a Slope-river network nzin] Cue i B v Tk
~ Storage <->pressure conversion State \/arjable: Pressure or Storage

> Storage<->moisture<->head
herath@hq.unu.edu



S%‘ntha Herath
W VIRSTY

Models and Data remarks

¢ It is almost impossible to clearly understand the water
cycle of large basins - assessment of ground water flow,
storage and transport remain a major challange

¢ Evaporation and water use, especially return flow
characteristics may complement each other and using
stream flows alone is not sufficient for verification

+ |Independent estimates of evaporation could be the key
to clarify groundwater and water utilization patterns in
large catchments

+ For basin wide decision making, consensus on state of
basin water cycle and its potential change is required. h“
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* UNU, In collaboration with Al'T anad
Tammasat University, Thailand, _
organized “The role of water sciences |n
Tran-boundary River Basin '
Management (TRBM)” conference in
March 2005 to promote
upstream/downstream dialogue in the
Mekong basin.

* Asrecommended by the participants an
Independent scientific body to promote

joint research activities was formed and ¥ -

the first working group meeting was held March 2005, Thailand

In AIT, Thailand in July 2005. December 2005 China
e International Symposium on . N o

Expanding Transboundary d &4 =

COOpe ration for Water and E 3 1 ) ﬁrumllr[nmnuuﬁi W o nowey o ; '!!m'c:%-'..ﬁ:'
Environment Security in Asia’s - o
International Rivers, Dali, Yunnan
Province, China, 10-15 December, 2005,
organized in collaboration with the World
Bank Institure, Tsinghua and the Yunan
Universities, China.
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e‘ ""?‘ & hitp://www.mekongnet.org/Main_Page v | * Google
The United Nations University
Asian International Rivers Center, Yunan University a -'..\ The World Bank Institube
Instibute of Meteorology and Hydrology, Vietnam b _') Monash University
IIT-Roorkee, India ‘~1 1.‘ 5 ) Washington University
Tsinghua University ' \\ Acian Institute of Techology
CSIRO, Austrialia 4 s UMNESCO-IHE

MekongBasinResearchNetwork

Main Page Background Activities Mekong News Resources World Resources UNU Help ion Search
MekongNet \&

knowledge for cooperative/collaborative development and management of water resources 1n Rwef ough the creation

of an international research network. The Mekong Basin Research Network provide l,a. and toqys } pnhq.r aking in the
Mekong River Basin. This network addresses the issues relevant to the Sustam@x Resnu r: ement gm promoting

basin-wide cooperation towards poverty alleviation ensuring environment secunty

WELCOME to Meko ng Basin Research Network (MekongNet) This act ned to Er nce—based

The research topics that are addressed are: @ O 6
- . _— .%er security: the sustainable utilization of
" 2 Land Cover Map of water resources is vital to social, cultural and
— i HY';‘.'-L Frae ] ) ) . .
i e llb f the b lation. Th
; o 1 L.ower MEkﬂﬂg economic well being of the basin population e
3 RiVEI' BaSin program, therefore aims to maintain the health of
= the river through a strategy of monitoring,
L ege
1 Thick Forsl

A



Some example studies within the
frame work of network

* Impact of upstream dam construction
+ \Water Poverty Index, Mekong Delta

+ \Water Scarcity: What is the limiting factor - water
guantity or water infrastructure?

+ Climate change impacts on rice production

¢ Sediment Transport: Prediction in large scale
catchments - (verified in Thailand, applied in
Mekong basin)

+ Bank erosion (Lao) with Tammasart University

+ Trade off between hydropower generation and
maintaining river ecology (Viet Nam)
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Range Variablility Analysis : e
Magnitude (how much flow or what level?) —_— | AT
. . ﬂﬁg\ % Naur Mae log (Tel-Temidad) ¢ _
Duration (how long do certain flows or levels . Nerx Dol L)
last?) ) G
. . . fhll!ulﬂ'lﬂ-l.n)
Timing (when do certain flows or levels — KT
occu I")) - . Foam Nparc vt L)
Frequency (how often do certain flows or levels Ko a1 L
occur?) bt
i & g Tri-Lwo}
Rate of Change (how fast do flows or levels Nevm—
change from one condition to another?) 'r-tgn-w_“"""‘“"“""
” N T N Pung T T et i o)
1-D;:ah%ini§$unm :E":“::g: Z:i i Bag Sl Tel- Tl ""'""""‘"’
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1. Hydrological alteration
= due to upstream dams

Xiow = Xyedin — K*RVA 2. Impact of flow changes
Xuigh = Xwedian T K*RVA along the tributaries



Water Poverty Index
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Thia Mekomng River Basin
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WATER SCARCITY INDIC/
Summary of Annual and Seasonal Scarcity Level
Yearly basis Seasonal Basis
Level utl IWWRAL
Falkenmark M VYA WET | DRY WET DRY
Basin
2006 H M 1l MS
2010 I M5 MS M 5 MS 5
2020 I 5 5 M5 5 MS 5
District
2006 M5 15 0s as
2010 15 55 | 45+ 12M5 | 35 [ 145 [ 35S+ 15MS | 135+ 6
2020 15 125 | 65+ 12ZMS | 55 | 165 | 45 + 153MS

M: Little or no water scarcity; M: Moderate water scarcity; MS: Medium to

severe water scarcity; 5: Severe water scarcity.

IWMI criteria: MS =» sovere economic; M = Moderate economic scarcity.




Yield {kg/ha)

3000

2000 +—

1000 +—

1997-06

2020-29

2050-59

2080-89

B Uhon

Khor
Kaen

m Roift

hinh min temneratiire \——

Data from Ubon Ratchathani,
Khon Kaen and RoiEt
provinces in Northeast region
of Thailand was used to
calibrate CERES-Rice crop
growth model. Future climate
scenarios for the period 2020-
29, 2050-59 and 2080-89
Indicated that there will be a
reduction in the rice yield by
about 18, 28 and 24% in the
region during 2020s, 2050s and
2080s, respectively, compared
to the average yield of years
1997-2006.

CO2 fertilization offset

high growth (AZ2)
Surface Temperature Change (" C)

N 1 i 2 A =4 rS ri "



Integrating Research, Capacity
Development and Applications

National training programs
for researchers and

Supporting Training of
Post graduate Field Stations trainers

- Pilot Project m

Dissemination of results to
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UNU example project

¥ A number of catastrophic floods or near misses

highlighted the danger of catastrophic disasters striking a
major urban center.

¥ UNU convened an expert meeting in 2003 from 15
countries in Asia Pacific
*  Bangladesh, Cambodia, China, Fiji, India, Indonesia, Lao PDR,
Malaysia, Nepal, Pakistan, Philippines, Singapore, Sri Lanka,
Thailand and Vietnam
* which recommended a joint action programme, focusing

on assessing extreme flood risks and developing response
plans

% Building on case studies a training program comprising of
3 modules rainfall downscaling, GIS and inundation
modeling have been developed.

% Training trainers --> Country training --> Post grad
research




DDownscaling with Physically based models
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The COMET Program

» We use the global forecast (GF
data sets)

» Weather Research and
Forecasting (WRF) Model of
NCAR, USA used for

downscaling

FHEE

> Use for scenario modelling and
forecasting



Inundation Modeling & Dam%ge

XS t
< \.\ R4 % e I._. , vl XY . ‘.“ ‘.V__ S o

: : Damage Classification
Rainfall Input Questionnaire survey

& historical data

2D Overland Flow Model

Canopy Interception Development of fragility (or
Model 1D Stream Flow Modelg stagg-damage) fugnct%ns(
Evaporation Model l

Wlfq%l*\! 8y l e A ies: Flood data on each gris r%%tggllﬁ%} %ggﬁa%?p%%%%?g&

, duration, velocity)

Flood Damage Estimation in
each grids using established
L II models for each type of

damage.

3D Richard for Unsaturated

2D Groundwater Flow
Output: estimated

distributed flood damage

14

Damage Estimation Model




Flood Inqndation: Simulated/ Meg«sured

/

2 resident categories
10 business/industry categories
8 categorles of agriculture products

Property Distribution

100
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y " buildi
> uilding
o
= eobservation (avg.) Content

0 1 2 3 4 3 6
Flood water depth (in meter from floor level) Depth
100

é‘* Ohbserved data for different
Property Distribution < 501 005m  flood depth ran
with GIS = .%j—lm]
- Ah
2 10| Aboye L Depth  Beans
i g 0.5-
i o For Bean
¥ 3 4 5 [ T Time

“Time (in days)

Damage Estimation

with loss functions and above Information 3 _ . ECOH()miC damage DlStrlbUthP



GIS system
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Phase | & I

02007-2008, 5
countries phase 1
and 2 completed t

02009-2010, another
5 countries will

start

QFaculty from
Universities and
Senior
professional from
a responsible
organization
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Comparison Observed Rainfall and
Forecast Result from WRF - 13 Nov 2007

Station Observed rainfall Forecast result from WRF
Hue & 21 42.4 26.73
A Luoi 9.9 3.4 13.6 10.7
Pleiku 0 0 8.58 8.55
Tam Ky 5.0 29.5 12.7 12.2
Da Nang 11.5 10 15.8 14.6
Dong Hoil 4.1 1 0.21 0.2




*Time of simulation : 2007 NOV 11 — 14
*Grid spacing : 45-15-5km for domain 1-2-3
*Meteorological data: Every 6h from NCAR
*Time step : 270s

Observed and simulated 6 hours rainfall at Hue station

from 11/11/2007 1:00:00 AM to 11/14/2007 7:00:00 PM |f“

70

B Observation
60

B Simulation
50

40

30

Rainfall {mm)

( = TIME: 2007—11-10_00:00:00 |
M(_?d by “plotgiid” artfiny wiitten by Assela Pathirana, using free ard open e
toofs.
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Observed and simulated 6 hours rainfall at A Luoi station Observed and simulated 6 hours rainfall at Nam Dong station
from 11/11/2007 1:.00:00AM to 11/14/2007 7:00:00 PM from11/11/2007 1:00:00 AMto 11/14/2007 7:00:00 PM

B Observation W Observation

W Simulation m Simulation

Rainfall {mm)
Rainfall (mm)




Irrigation Department
MASL

CECB

‘Dlsaster Management
Met Department
'Survey Dept

Lanka Hydraulics
Lowlying development

6 DGM, AGM 2 PM, 2 Eng

1|Meterologist
1|Cartography Unit
2|Eng. Manager, Engineer
1|Engineer




National Capacity Development Workshops
(ex. Viet Nam, Aug, 2009)

Number of Participants 30
from:

National Center for Hydro-
Meteorological Forecasting,
The Central Committee for
Flood and Storm Control,
Vietnam Institute of
Meteorology, Hydrology and
Environment (IMHEN)
Hanoi Water Resources
Unversity, etc.




Case study om impact off ‘Glolbal
- Dumnniing” Centiral Siri lLainka —
B MK —an 1 Kotimale Basiin

& Observations
M Tea plantation managers and farmers:
Climate has changed
& Change to seasons

B Drizzle has disappeared. Intensity has increased

EActivities
® Installation of high resolution rain gauge network

E A fractal modeling study that showed increasing rain
intensities

EFindings

EINumber of high intensity Rain events increased

& Inter-monsoon (March to April) decreased



Results of a six months period simulation over southern part of Sri Lanka.

Result 2: Reduction of Rainfall

100

th
o

I
th
o

I
-
=}
o

Rainfall reduction [%]
o=

0.5-1 1-2 2—95 5-10 10-20 20-40 40-200
Intensity Quantiles [mm /day@144km?]

* For large rainfalls the % effect Is small
(for 100mm/day ~ 4%)

* For small rainfalls % effect is large
(for 1-2mm/day ~ 40%)



Action Impact Matrix to Prioritize Policies
considering

economic, environmental and social aspects.

HETwo types of matrix

- Water Using Sectors Vulnerability, Impacts and Adaptation and
effects on development (WED)

- Development Effects on Water Using Sectors Vulnerability,
Impacts and Adaptation (DEW)

e WED-AIM = Effect A + Impact C
e DEW-AIM = Effect B + Impact C

Effect B
‘\ / C||mate

Change
Impact C

Goals /
Policies

Impact C

Effect A

AIM study carried out by MIND (Prof. Mohan Munasinghe)



water using sectors? :
Study Conducted with MIND (Munasinghe Institute for Development

Example of AIM

< sample of WED-AIM > < sample of DEW-AIM >

Vulnerability, Impacts &

Water using

(VIA) in Water Using Sectors

coats

Agriculture

I'

Row Totals
(With CC)

~
~

Dev. Goals/Paolicies (No CC Impacts

|/

Agriculture
Water for Humans
(Esp. Poor)
Water for Bio- &
Eco-logical Res.

QY

(S0) [Status (No CC impacts)* (B) |Poverty alleviation

I —
°]*
'H Hydro Power

1 '
“

(S1)
=> Dev. Goals/Policies (+CC Impacts)

(A) Growth

Status (+CC Impacts =>)**

®

S]

2

=
N

C) [Food Security

(D) |Employment

(B) Poverty alleviation (E) |Trade & Globalisation
(© Food Security
(D)
(E)
F Budget Deficit Reduction

(G)

(F) |Budget Deficit Reduction
Employment

Trade & Globalisation (G) [Privatisation

|2
| |
|2 |
|2 |
e
BN
[ o

olumn Totals (No

EEN
EEN
ey

IHHH“”

Privatisation

prusaion

d

(S1) [Status (+CC Impacts =>)**

Column Totals
(With CC)

Column Totals (With CC)

* How development goals will affect
Development goals?

1 1 '

Hydro Power

Adaptation (VIA) in
Water Using Sectors

sectors Vulnerability, Impacts & Adaptation Deve|opment

\Water for Humans

Water for Bio- &

Eco-logical Res.

Row Totals (With CC)

E
.

15

* How water using sectors will affect



Effect of water using sectors on Development

Vuerability, mpacts &
Adaptation (VIA) in Waler

Using Sectors
|| =] 4
EETE
Ji it
{58 |Status (Ho OO impackd” | g ’1! l-1
{81) |[Status (+CC mpacts =y 2[4 | a]| 2 >
=> Dev. Goals/Policies (+CC Impacts)
#  |oomn 3|1+
{8 |Fb-lrllﬂllm gl I
1@ |Food Secuny 3010
i |Empkemen 2 | g |
B |Tede & lobalestion = =l L]
)  |Sudget Callk Asducticn d ] ] 4
& Inh-l-iun 9|9
Column Totals (With CC) 5| -5

Row (90 is usod GNLY os the bescling o esfimato Row (871

Fiow £21] is uso: bo osimelo inpeais on goalsipolions m ke malrs opls boeloe B
Wiober ysing Vs oo thet e most hemmed

lsvslopment GoslsfPol cies thet ere most damagng

Koy mabi cclis thet need poliey inbersenbons

HOTES
Watar for Humans [Eep. Peer) = drinking, health, |kellhood, aie.
;\!‘lhr for Blo- & Eco-logleal Res. =» forests, wollands, eonsinl zones, bledly,, ale.

Risks: In a predominantly small
holder system, agriculture is the
finest instrument for PA.
Disturbance of rainfall patterns
adversely affect the rainfed and
Chena farmers, the poorest
among the farming community.
Loss of crops due to floods and
droughts saps the farmers of the
meager savings and leads them
to abject poverty.



Yield Change due to ABC
— Without ABC — With ABC

» 15000 « “Maha” (October
)
© — March) season
= 40000 - rice yield
o
o O reduces from
o <9000 - 5573 kg/ha to
= 4599 kg/ha [ 17%
0 ‘ reduction]
50 100 » Studies in India —
Days after Planting 15% reduction
(Ramanathan et.
Need different rice varieties, water Al)

management facilities and other supporting

policies to overcome this deficit.
34



University network for Climate and Ecosystems
— —Adaptation Research (UN-CECAR)

@‘ United Nations University

<= UNITED NATIONS _ : e
.-}T[.;. UNIVERSITY Institute for Sustainability and Peace
UNU-ISP H
— R ™ UNU-ISP News UNU-ISP, which became
Sustainability operational ory 1 January 2009,
Climate Change was established to exploit the
Peace & Security The Role of Higher Education in Adapting to strengths of the former UNU

Environment and Sustainable

Climate Change

International Cooperation Development and UNU Peace

& Development and Covernance Programmes,

it L::"___""r ang to eate fransd inlinar
' Adaptation .
\Capacity Development /. BEEEEELEL § http://unufms.net
o=z Adaptatien ’ 3 f global problems of human
survival, development and
"{i) welfare.
JX, oumeo uamons Master's
L¥ WREmATY Degree
Programme

on Integrated
Drylands Management

% Climate Change
ot unuedudelimate

ey /N A, .=

Speakers on the first day of the conference {from left, first row): 5. B. 5. Abayskoon,

Applications for the 2009-2010

Konrad Csterwalder, |sao Kiso, {second row) Janette Lindesay, Digiang Li, Mobuo M.5c. Programme are open.
UMU supports research on the MMimura, Toshio Koike, (third row) Kazuhiko Takeuchi, Kazushige Taniguchi, Hiroyuki Application deadline is 31 July
causes and effects of global 2009,
warming, the development of @ B oo United Mations University Institute for Sustainability and Peace
viable solutions and their =TS UNWERSITY 5-53-70 Jingumae,
implementation. Learn mare at Shibuya-ku, Tokyo 150-8925 3

waerw.unu.edu climate. Jlapan



UN-CECAR

¢ Currently the founding
membership consists of 13
leading universities in AP
+ 5 from Japan

+ Managed by an
International
Coordinating committee of
Universities, and
supported by a large body
of Advisory group.

¢+ Two working groups
= Joint research

= Joint post graduate
education programs.

Higher Education for
Climate Change

Adaptation

Vietham

“Establishing a regional network to develop
postgraduate educational programs on
climate change adaptation”

23-24 August, 2009 | Ha Long Bay
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Concluding remarks

Model based predictions are indispensable to assess
climate change impacts on resources, production and
extremes.

It Is necessary to bring the tools and methodologies to
a larger group of professionals and practitioners.

Dealing with model prediction uncertainties is the
greatest challenge facing designing adaptation
strategies and require further research and ground
observations.

New design approaches may be necessary to cope up
with uncertainties and higher education sector’s
leadership is essential to customize global knowledge
and improve model predictions to local context. -




Thank You for your attention!
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