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Agenda

1) Introduction—Boston University team

2) Our modeling framework
1) Big data analysis— FEWS in MIDAS
2) Ecosystem based approach— MIMES (agent-based)
3) Largerteams— McCarthur Funding/ConservationInternational

4) Datasources

3) Synergies across teams — Open access & Open data



1)

2)

3)

FEWS Context for Cambodia

FEWS research will provide foundational support in the
application of ecosystem based-management decision-
making and design, yieldingtools necessary to improve lives
of people(sustainable livelihoods) and futures in Cambodia

New and faster data algorithms developed will be generally
applicable in other systems and will be a useful tool to help
local fishers/farmers, NGOS, international development
organizations, state, and federal agencies to design and
implement sustainable management plans.

State and federal agencies can formulate sustainability plans
and make informed decisions on land cover change,
biodiversity, deforestation, and development.



FEWS Modeling — Challenges and Solutions

1) FEWS requires understandingand modelingsystems level
interactions. - integrative, complex, and multi-scale
interdependenciesacross space and time, and the dynamics of
their interactions

2) The nexus approach seeks to optimize trade-offs, maximize
synergies, and identify mutually beneficial options (i.e. “win
wins”) across various stakeholders including different human-
use sectors, management bodies, civic groups, and public—
private partnerships.

3) Understanding FEWS nexus depends on knowledge and
integration of georeferenced datasets, ecological, economic, and
social processes. Using quantitative approaches, these data can
inform models of ecosystem service flows and tradeoffs to
demonstrate what is lost and what is gained under alternative
decision-making scenarios.



FEWS Modeling Framework

Scenarics - 3s, Definite Futures, Mainstream dams
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FEWS Approach

Big data — volume, quality, collection

Data mining — processing and validation

Data insights — how does it help decision making
User stakeholder groups — understanding



FEWS Data Framework

Landsat 1-3

Landsat 4 and 5

Landsat 7

Landsat 8 (LDCM)

Terra, Aqua

Terra

Suomi NPP

Space Shuttle
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MODerate Resolution
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(MODIS)
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Imager (ALI)
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Shuttle Radar Topography
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Ecosystem Service Tradeoff Analysis to Support
Decision Making in the Tonle Sap Basin

Project: The Tonle Sap is critically importantto Cambodia
and the largerregion because the system plays a direct role

by

« Securing food and supporting livelihood strategies’

* Generating income

« Maintaining high biodiversity and unique species

* Providing flood protection

The Mekong Basin is in experiencing rapid changes in its human population,
economies, and environmental character. Nowhere are these changes more apparent
or important than in the area of Tonle Sap Lake.

- As a result of decisions made within and outside the lake system, the Tonle Sap sits
at an important crossroads. Alternative decisions about responding to change will
have consequences on human wellbeing, natural resource flows, and protection of
the biological and cultural heritage of the Lake



Tonle Sap Integrated Modeling

(University of Canterbury)

(University of Guelf)

(University CA Santa Barbs -a,
University of Toulouse, IFRel"l)

Bio-Physical Understanding

(University of Washington)

: Connections To The Larger Research Initiative

Integration and Application

(Conservation International)

(Boston University)

N

(University of Guelf)

(University of CA Santa
Barbara, University of
British Columbia)

(University of Connecticut)
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Different Scenarios (4-1 in order of
priority)

Definite Future

(OF)

3S hydropower
development

Climate Change

Basin Water Balance
Change




DPSIR Framework Cambodia MIMES-MIDAS

Drivers

Positive social dri » Ecosystem service

Livelihoods _ : * Fish productivity,

HEP g ) Water quality,
overnance Health, Biodiversity

Pressures

« Dam Construction — » Flood pulse
3S, DF and DF&3S « Landuse
« Climate change




Response — Change in Economic
Prosperity of 4 User Groups

e respon ach group on their economic
status and social status . Use a tripartite indicator of
well being.

Service Sector
Service category

Fishers
Commercial and small

Farmers
Commercial and small

Fishers and Farmers
Small




Tonle Sap Integrated Modeling: Approach

Ecosystem Services 12 (2015) 30-41

Contents lists available at ScienceDirect

Ecosystem Services

journal homepage: www.elsevier.com/locate/ecoser

The Multiscale Integrated Model of Ecosystem Services
(MIMES): Simulating the interactions of coupled human

and natural systems

Roelof Boumans **, Joe Roman ”, Irit Altman ¢, Les Kaufman ¢
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Tonle Sap Integrated Modeling: Design and Methods

Water Levels

* Kampong Luong flows

~N

(
Hydrological Units (n=30)

-Area and geography
-Elevation distribution

/Landcovers (n=13) \

-Min elevation
—»| -Max elevation
-Elevation bins
-Sedimentation rates

KNDVI j

Floodplain Landuse/Landcover || upland LULC
Rainfed Habitat Water
B Transitional Floodplain Habitat B Forest
Seasonally Flooded Shrubland
M Gallery Forest I Savanna
I Open Water Lake Grassland
Il Wetlands
Il Upland Agriculture
B Nonvegetated




Tonle Sap Integrated Modeling: Design and Methods

MODIS Landcover/Landuse
(Friedl et al. 2002)

2001 2011

Color  Landuse/ 2001 2011 Change
Key Landcover (thousand km2) (thousand km2) (%)

B Agriculture 234 35.5 52%

Savannas 28.3 20.6 -27%

Forest 24.6 19.3 -22%
Water 39 34 -13%

Grassland 1.4 2.6 79%
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Tonle Sap Integrated Modeling: Design and Methods

DATA/INFORMATION TYPE

CURRENTLY USED

FUTURE UPDATES

Water levels

Water guage (Kampong Luong),
MRC water levels, 3S water levels
(Arias 2014)

Landuse/Landcover - Floodplain

Arias 2012 (Floodplain landuse rules)

Landuse/Landcover - Upland

MODIS 2001-2013,
Land Concessions (Open
Development)

Fish Community

BayFish (Expert opinion combined
probabilities)

Fish sampling program (V. Elliot)

Fish Ecology

Foodweb theory (K. McCann, S. Lek),
Carbon pathways (G. Holtgrive, B.
McMeans), Morphmetrics and
functional ecology (L. Kaufman)

Tetrapod Community

IUCN derived habitat maps

Human Pop Change and Demographics

Cambodia Census, Landscan

Asiapop data

Health and Nutrition

IFReDI food and nutrition survey data

Micronutrients (G. Holtgrieve)

Livelihood Structure and Security

Keskiken and Varis work

Livelihood security surveys (E. Fraser)

Governance

BIODIVERSITY

Community fishing surveys (R. Pomeroy)
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his value cannot be set by sliders, check boxes or pulldown lists, Note that
nese tools cannot be used on derived values, constants or multidimension:
arameters.
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Table 3
Area change from baseline (modeled) habitat cover as a response to different future scenarios.
Model scenarios Rainfed habitats Transitional habitats Seasonally flooded habitats Gallery forest Open water
km? % km? % km? % km? % km? %
UMD 813 10 —189 -4 —612 -13 —-537 —82 525 21
2030DEV 1061 13 -281 -6 -810 -17 —-536 —-82 567 22
2060DEV 1215 14 —133 -3 —-1041 -22 —495 =75 454 18
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I@ Execution of "TonleSap" - Simile
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Hydropower Station In Cambodia
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Landcover and Landcover Change
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Landuse and Landuse Change
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Fish Dynamics and Fishing Regulations
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/ Navigation / |

Flood regulation

Water quality regulation

& Food quality
Meeting Nutrient requirements

v
r'S
Waste assimilation
<
: Fish Production
- \ Non timber forest products
Services L _ P
(- 7 >
Overal oose Services - Available . . . -
HANS INDEX oy, 1 Maintenance of Biodiversity

v

S Services
X Service
&R services chans INDEX
o
-

Local \ Global Subsidy Local ESS
\ CHANS INDEX \L\

) B

Local Services %.\




Capital within LandUse




Economics

N

@

Local Services




e H N\ el Economic
\ Attributes and
the Avalil

& ‘ bility of Services
Ik for Substituting
\H Shortfall in
Local Services




Hydrology from Dam Scenarios
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Input of Global Climate Change
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Time Series Outputs
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Time Series Outputs
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Tonle Sap Integrated Modeling: Design and Methods
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Tonle Sap Integrated Modeling: Design and Methods

Baran E., Makin ., Baird I.G. 2003 BayFish: a model of environmental factors driving fish production in the Lower Mekong Basin. Contribution
to the Second International Symposium on Large Rivers for Fisheries. Phnom Penh, Cambodia, 11-14February 2003.
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Tonle Sap Integrated Modeling: Design and Methods

Tetrapod Biodiversity in Cambodia
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el
Year
- , AV
-
rnes - Laks Puiss
E Consantuas .
e i P
., 0 [ee— -
- .
(RS — = »
.
P — o ety
ot .
(ve. &N s lesian L.
. - A 2
S S —
st et oo
o mis
IV
— - ey
o, -
o
s i
b -
ol . =
— — P,
e
[
o e -
[ s
[ re e NN . —
[ ™ - s
= ™ i ]
- ~ —— & i —
— [P n =
s T,
el s s Bt Tty N 3
— L el W -
; e
Pk Ty — .
oy b et ot i
/- — e
E - )
b - - == <
o g -
P = e
e n = 5
wincen —
h
— . =
= = R . 11
Caticiar b
. s & ) .
1 o
ity =3 -~ o
ety s ™ >
bt p—
P s
. B = -
- >~ .
- — .
. - el K- =t -
=
Conteny . S
e B tn e ManTd 4 Oy B
o
\H = i
_El 8 e
) N e
a S
w—rc ~
Tk A Eop iy {. -~ e’
2
TP e c—u”
~— 9 o e —
e -
O . JR - T
LR ‘ - .
——
< -
—— -
et
- Y I
- . —
o g i
e

E—

o
[ u...\
-
P =
[
e
- [ -
e
s Porverrid
"
sz
-
Amaiy i EE.- .
T L -
—TT
o s
(PN
v
gt
prep—
T e
] d
S
et
s
[
.
T
ol
-
O gt
[Eo—-
or—
~
o~ o
o

Lre=rr—







v
- T

cond3
SFW conducts connect

( Hydrological
W flow out
A Routing

'SW out Head ‘: i

‘ Larval drift an d

; s 9
A\ _,. ﬂow I, EXCha nges
g (om0

v




Landcover and Landcover Change
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Landuse and Landuse Change
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Fish Dynamics and Fishing Regulations
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Hydrology from Dam Scenarios
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Input of Global Climate Change
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