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ROLE OF MODELLING TEAM IN THE COUNCIL STUIZ"{G%%gs }

Carry out the hydrologic, hydraulic, sediment transport, and Water
quality modeling required to support the assessment of
environmental and socio-economic impacts associated with water

resources developments in six thematic areas
A Model setup, calibration, and validation for baseline conditions
A Support cumulative and thematic teams in formulation of
development scenarios
A Prepare and update input data and model for the development
scenarios
A Run model and analyze results

A Prepare technical modeling reports

www.mrcmekong.org

CHINA B o e i) Ecological Zones
MODELING THE LMB .
% Ugs

The Lower Mekong Basin (LMB) is comprised of
five different zones.

VIETNAM

A Zones1,2,3: MekongRiver
A Zone 4: Tonle Sap River and Lake
A Zone5: Delta

Each of these zones requires a different set of
models:
A 1D Model: Mekong River Mainstream
and Lower Kratie
A 2D or 3D: Tonle Sap Great Lake and
Delta

www.mrcmekong.org
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THE COUNCIL STUDY MODELING
REQUIREMENT
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In addition to st a n d &ydrdlagic/hydraulic
parameters such as runoff and water depth, the
results for

Council

nutrients, sediments

Zones

Study

requires
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Model Output Requirements for the Council Study

No. Sector

Location required

Zone

Scenarios required

Data required

Output

T5 Data

Map

10

Model

2D

Application_|

30

QWER Co,
SRR
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Hydrology/Flow
regime

—

River sites, and
entrance to Tonle
Sap and Defta

Zone 1, 2,
3

Historic (H), Observed (0),
Baseline (B), Thematic (T)
and Curmufative (C), plus two
DRIFT calibration regimes (D)

Daily time series

X

Hourly time series for relevant EF stes,
according to operating rules of
infrastructure

X

a

Hydraulics

River stes

Zone 1, 2,
3

OBTCD

Average velocity

Maximum velocity

Maximum depth

Average depth

Wetted perimater

Lateral connectvity

Longitudinal connectivity

Riparian zone/floodplain - inundated area
Riparian zone/floodplain - average velocity
P11 £UHE IWUUDIGIN = AN U]
[

Riparian zone/flaodplain - maximum depth
Riparian zone/floodplain - average depth

22

Impacts of changes in channel
morphalogy, e.g., for flood
protection/navigation; sand
mining

Knock on effects on flow, sediments and
channel hydraulics (inundation of
secondary channels, riparan areas and/or
floodplains)

Delta

Zone 5

OBTCD

Channel average velocity
Channel maximum velocity
Channel maximum depth
Channel average depth
Extent and timing flooding and
inundation in the delta

B

Impacts of changes in
morphology/structures

Knock on effects on flow, sediments and
water quality (salinity)

=<

Tonle Sap

Zone 4

OBTCD

www.mrcm

Maximum depth
Average depth

Wetted perimater
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Model Output Requirements for the Council Study ...

Output MME’:
TSData | Map | 1D | 2D | 3D
Sediment Load] Transport Flux X
Bed material/gain size X
Bed elevation X
Suspended Sediment Concentration X
Suspended sediment grain size
Local sedimentation
Local erosion
Deposition rate on floodphins
Sediment Load/ Transport/Flux
Bed material/gain size
. ded Sediment Concentration (in
Sediment Datts Zone 5 HOBTCD size fractions if possible)
Local sedimentation
Local erosion
Erosion/Deposition rate in the coastal
areas
Sediment load entering Tonle Sap -
annual
Bed material grain size
Tonle Sap Zone 4 HOBTCD Suspended Sediment Concentration (in
size fractions if possible)
Local sedimentation
Local erosion
\Water temperature
Z””zl' % OBTCD Conductivity
Nutrient concentration
Salinity
\Water temperature
Nutrient concentrations
Primary production
\Water clartty
Dissolved inorganic nitrogen
Dissolved inorganic phosporus
|Silicates
\Water temperature
Conductivity
Nutrient concentrations
Primary production
Energy Production
Operation rule curve (Normal, Optimize,
Store, Dam break)

Flow release plan
\Weirs and Sluices X
Remark : Model Hame* Need Further recabration -
Model Hame*= Need Model Setup and Calibration in Riparian zone and flood plain with support information from member countries

No. Sector Location required Zone Scenarios required Data required

Zone 1, 2,
3

River sites HOBTCD
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Tonle Sap Zone 4 OBTCD
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Model Capacity and Gaps of Current DSF s

Capacity of DSF Package to providing result for Hydrological and Sediment Assessment

i Model Capacity Model Output:  Daily discharge, water level from 1985 -2008
1Zonel1,2,3 Flow/WL | Sediment | Water quality *Monthly sediment from 1985 -2008 (Calibration Needed)
' SWAT/IQQM K KF - Modelling Gap: lack 2D, 3D Sediment Modelling

i Mainstream Mekon¢ 1D - iSIS (Upper Kratie) K KF - lack Water Quality Modelling

1

1

Need Sediment simulation in Reservoir (2D, 3D)

lack Water Quality Modelling

E Model Capacity Model Output  Daily discharge, water level from 1985 -2008

i Zone 4a, 4b Flow/WL | Sediment | Water quality Inundated area of Floodplain in the Tonle Sap

! Tonle Sap River an SWAT/IQQM K - - Modelling Gap: lack 2D, 3D Sediment Modelling

H GreatLake 1D -iSIS (Lower Kratie; K - - lack Water Quality Modelling

1

1
ottt
: Model Capacity Model Output  Daily discharge, water level from 1985 -2008

i Zone 5 Flow/WL | Sediment | Water quality |  Salinity Inundated area of Floodplain in the Mekong Delta
1" The Cambodia anc IQQM - - - - Salinity Impact in the Mekong Delta

| Vietnamese Delta 1D - iSIS (Lower Kratie; K - - K Modelling Gap: lack 2D, 3D Sediment Modelling

i

1

1

Legend: V  Available
VV*  Available, but recalibration is required
Yellow shaded cells mark model gaps
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THE MODELLING APPROACH FOR THE
COUNCIL STUDY

Due to the current modeling limitations of the DSFmodels, other models were
identified and evaluated to address these limitations and augment the current
modeling functionalities of the DSFmodels to support the Council Study

Three possible choices were presented to the TACT The choices were

evaluated based on the following factors:

1. Severalselection criteria (Model Capacity, Model available and existing
input data using for each Model) and

2. Time of implementation

3. Including required cost and

POSSIBLE CHOICES

The review of capacity and gap of model reveals a number of possible
combinations/configurations of these two modeling packages that could be viable
approachesto meet the modeling requirements of the Council Study.

These possible model configurations are:.

Possible choice 1 MRC DSF (Supplemented by \WEIR Models)

: 3 Balanced Configuration of MRC DSF and \WIlFPModels
Possible choice 2 to take Advgntage of Respective Model Strengths

Possible choice 3 MRC DSF (Supplemented by iMike Models)

These three choices were presented to the TACT during the 10t IKMP
TACT Meeting in Hanoi, 3-4 February 2015

www.mrcmekong.org
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SELECTED MODELLING APPROACH s

Possible choice 1: MRC DSF (Supplemented by WUP-FIN Models) },MR_C
This is evaluated to be the most suitable choice and its was approved..«
by the TACT to use for council study .

This will focus on using the core DSFas the main model. The WURFIN model will
be used to fill the gap on water quality and if needed, 3D model.

C SWAT and IQQM will be used to simulate basin hydrology for all five zones
(except zone 5 in Delta: IQQM will be used to calculate the water demand
only) and water quality in zones1 to 3.

C iSIS will be used to simulate hydrodynamics for zones 4 and 5, the ISIS for
zone 1-3 only use for the MeKong mainstream, and sediment transport for
zones1 to 3.

C The results from iSIS in zones 3, and 4 area connected will be taken as
boundary conditions and input for the 2/3D EIA model to model
hydrodynamics, sediment, and water quality in zones4 and 5 in more detail.

C Dam operation will be simulated using IQQM. The simulated runoff / reservoir
storage and reservoir inflow will provide flow boundary conditions for the 3D
EIA model to simulate sedimentation and water quality in the artificial

www.mrcmekong.org
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Data Analysis Tool

ArcGIS
DSF IAT & Reporting Additional
SWAT Tool Tool's
o 1QQM @ . Data Management Tool
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Future Data Transfer Tool
Software Future
Mod
Software Model '
Manager Manager MRC
Master Catalogue
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