mMaUsziiuTnunussInswae Uiy ten1suimsdanistluguundinsgen
An Estimation of Water requirement and Surface Runoff for Water Resources Management in Chao Phraya
River Basin
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Abstract

The main goal of this research was to estimate surface runoff in the Chao Phraya River

Basin in different scenarios at various control points. The results could be significantly used to
support water resources management in this area. This research started with an estimation of
water requirement for all activities especially agricultural practices. A rainfall-runoff models
DWCM-AgWU) and a water management model (Mike-hydro (basin) were then applied to
estimate runoffs in specific control points with two different scenarios. The first one was to

estimate surface runoff with current situation using release flows from three main dams

(Bhumibol dam, Sirikit dam and Kwai-noi Bam-rungdan dam) and water diversion data of
large irrigation projects in the basin. On the other hand, the release and the water diversion
were not forced to the models in the other scenario to estimate only side flows in this area.

Finally, an information system was developed to support the project collaboration related to

water resource management for this basin.

Results revealed that total agricultural water requirement of main irrigation projects for

the Chao Phraya River Basin was 11,295.14 mcmyyear. However, the total water requirement
of all irrigation projects was 12,761.94 mcm/year. Water requirements for water consumption

and ecology were 2,588.55 and 2,311.53 mcmyyear, respectively.

The DWCM-AgWU model and the MIKE-hydro (basin) were then applied to generate
surface runoff in this area. These two models were initially calibrated and validated at 7 water
measuring stations. Calibration/validation results showed R2 of 0.40-0.85/0.21-0.68, NSE of
0.40-0.83/0.12-0.68 and PBIAS of 24.71-5.01%/-35.27 to 1.96%. Both models were applied for
surface runoff estimation of the two scenarios at 5 water measuring stations (P.17, N.67, N.SA,
C.2 and C.13). Runoff amount during rainy season of the second scenario was significantly
lower than the first one for most stations with 43.41%-80.51% except C.13 station with runoff
increase. The large amount of decreasing was found in May. During dry season, surface
runoffs of the second case were still lower compared to the first one for all stations (15.22%-
48.50%) with the lowest one occurring in February. Water deficit estimation for nine sub-basins

was in between 7.55 - 1,720.43 mcmyyear.
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Finally, a forecasted runoff system was developed using forecasted rainfalls obtained

from Hydro-Informatics Institute (HII). Runoff forecasts for 6 stations were compared to
observation and calculation data, and moderate to high agreement were presented. In addition,

automatic calculation for daily runoff simulation was developed using application program

interface (API). It was initially used to estimate runoffs at C.2 and C.29 for flooding

management during Sep 5-18 and Sep 9-22, 2022.

Keywords: Water requirement; DWCM-AgWU model; MIKE-hydro (basin) model; Chao

Phraya River Basin



