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Section 1

1. Introduction of the WEB-DHM hydrological
model,;

2. How to run the hydrological model with long-
term forcing data (past and future);

3. How to analyze the simulated long-term
discharge, to identify the occurrence of floods
and droughts.

Section 2

Interactive discussions between the CCAA
participants with our UT team (Wang, Tsujimoto,
Patricia, Shrestha, Thanda, Slamet).
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Land Surface Models Distributed Hydrological Models
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WEB-DHM is a solution for flood and drought
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Model Inputs

> DEM, river networks, sub-catchments with
geomorphology,

> Soil map

» Land use map

> Precipitation

» Other Surface Meteorological data

(Shortwave and longwave radiation, wind speed, humidity,
alr pressure, air temperature, cloud fraction)

» FPAR & LAI (satellite data)




DEM (Digital Elevation Model)
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Spatial Discretization
Basin-> Subbasin-> Flow intervals
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Land Use

Legend

[ Upper Tone River Basin
] Agatsuma River Basin

Land Use Type

[ 1Broadleaf Shrubs with Bare Soil [
I Broadleaf-deciduous Trees ,‘-ll
Bl Agriculture/C3 Grassland

0 5 10 20Km

T Ty |

Legend

[ Upper Tone River Basin
] Agatsuma River Basin

Precipitation (mm/year)

l 2207

1019

0 5 10 20Km

T Ty |

Mean precipitation for 2001 and 2002




Model outputs

» Discharge;
» Land Surface Temperature (LST)
» Evapotranspiration;

» Soil moisture:

» Soil temperature;
» Energy and CO2 flux.
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Drought study in Pampanga River Basin, Philippines
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Drought identification, Pampangga River Basin, Philippines
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Advantages of WEB-DHM

» A distributed biosphere hydrological model, which can give

continuous, spatially-distributed descriptions of water and energy balance, as
well as CO2 flux for river basins.

» More reliable estimation of ET.

(by using a biophysical land surface scheme for simulation of heat and
moisture fluxes in the SVAT processes)

>  Satellite data is used to describe the vegetation state and phenology.
» Couple with GCM for flood and drought prediction

» Applicability to large river basins.

(by simplification of a model grid to a hillslope element, and simplification of
river routing process)




Section 1 (continued)

2. How to run the hydrological model with
long-term forcing data (past and future);

Interface: format.f, read_rain(), and so on

3. How to analyze the simulated long-term
discharge, to identify the occurrence of
floods and droughts.

Interface: Merge Daily Result.f, rank.f

UT team member Country

Thanda Bangladesh
Tsujimoto Cambodia
Slamet Indonesia
Wang Japan
Patricia Malaysia
Patricia Mongolia
Thanda Myanmar
Shrestha Nepal
Shrestha Pakistan
Patricia Philippines
Thanda Srilanka
Patricia Thailand
Wang Vietnam




Discharge (m3/s)
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Section 2

Interactive discussions between the CCAA
participants with the UT team

(Wang, Tsujimoto, Patricia, Shrestha, Thanda, Slamet)

» QP

Q\' Any Questions and

Discussions...

UT team member Country

Thanda Bangladesh
Tsujimoto Cambodia
Slamet Indonesia
Wang Japan
Patricia Malaysia
Patricia Mongolia
Thanda Myanmar
Shrestha Nepal
Shrestha Pakistan
Patricia Philippines
Thanda Srilanka
Patricia Thailand
Wang Vietnam




Start model simulation

Initialize the model parameters (input.txt)

Initialize look-up table related to soil type and
vegetation type

Initialize topography-related arrays

Initialize land and soil parameters and arrays for
2D flux calculation

t=0 i : :
Time integration loop begins: t=0

t=t+At Convert the absolute time to calendar day time

Compute Julian day from year, month, and day

Vertical Land-Atmosphere Interactions
It calculates surface momentum,
heat, CO2, evapotranspiration,

interception, as well as soil wetness.

NO

o’

Lateral runoff simulation
(1) Runoff generation from grid-hisllopes,
including surface, subsurface, and

Last step

groundwater aquifer.

YES (2) River routing using 1-D Kinematic wave.

Output Rive discharge, heat flux ...

End of entire model time integration. The
program stops. Close opened files

Flowchart of WEB-DHM program



