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Abstract

The study of runoff change in Huai Luang watershed and impacts on water storage in
the Huai Luang reservoir under influence of climate change. Climate change is expected to,
influence the rainfall pattern and thus impact the hydrological regime of watersheds, bringing
serious challenges for reservoir management. The main objective of this study analyzed the
probable changes on runoff generated from Huai Luang watershed and subsequent impacts on
inflow of Huai Luang reservoir under the influence of climate change. Future climate data from,
three Regional Climate Models under the IPCC Fourth Assessment Report (AR4), PRECIS
derived from ECHAMS5 under A1B scenario, HiChg and wet scenario and, two Global Climate
Models under the IPCC Fifth Assessment Report (AR5), CSIRO-MK3 and MRI-CGCM3 under
RCP 4.5 and 8.5 scenarios was used in this study. However, the low resolution RCM and GCM
data was further downscaled to the specific locations in the basin using change factor and
quantile mapping techniques. Three scenarios of land use change namely: food bowl (S2N),
bio-fuel (S3N) and integrated farming (S4N) for further development plan of near future (year
2040) were considered to analyze the land use change impacts. The impact of climate and land
use change on runoff was analyzed using SWAT (Soil and Water Assessment Tool) model on
monthly time scales.

The total runoff generated from the Huai Luang watershed during the base-period is
945.96 MCM out of which majority of the flow 924.75 MCM is generated during the wet season
and dry season 21.22 MCM. The total inflow to the reservoir during base period is 88 MCM out
of which 81.28 MCM is contributed during the wet season and dry season 6.75 MCM. Regional
Climate Models (RCMs) and Global Climate Models (GCMs) do not agree weather the change
in future periods will be positive or negative. RCMs under A1B scenario (AR4) indicate an
increase in the range of 62.88% to 81.36% in future (2017-2046) runoff along with an increase
in reservoir inflow in the range of 56.07% to 80.11%. The annual runoff is expected to decrease
and increase in the range of -22.13% to 26.07%, which may reduce the inflow to the reservoir
in the range of -18.28% to 45.04%, as indicated by two GCMs under RCP 4.5 and 8.5
scenarios for the 2017-2046.



Impact of land use change scenarios on runoff indicated the runoff might increase by
0.77%, 2.09% and 6.50% respectively under S2N, S3N and S4N land use scenarios, which
may reduce the runoff to the reservoir by -38.30% (S2N), -47.80% (S3N) and -33.46% (S4N).
The results indicate that all land use scenarios shows negative impact on runoff generation and
thus reduced inflow to Huai Luang reservoir. Thus it is very important to consider these findings
for future land use planning in the basin.

Climate change and land use will affect inflow to reservoir (water storage) and runoff in
Huai Luang watershed. The maximum storage capacity of Huai Luang reservoirs 135 MCM
and total water requirement for various activities in the city of Udon Thani and nearby areas
around 180 MCM. It can see that future inflow to reservoir under climate and land use change
less than water demand at the present and less than the maximum capacity of reservoir. The
analysis for future periods indicates a further decrease in the reservoir inflow under climate and
land use change scenarios. Also the water demand in the areas receiving supply form the
reservoir will increase in future to cope up the need arise from urbanization. The adaptation
planning in Huai Luang watershed is very important to avoid water deficit and for proper

utilization of available resources.
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