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The climate change caused effects towards basin hydrology in Thailand like in
Laninya year with heavy rainfall causing flood problem in many area in Thailand, e.g., flood
in Lower Chao Phraya in 1995 and in Upper Chao Phraya in 2006, with life and asset
casualties while in Elnino year with less rainfall causing drought in eastern area. Climate
Change started to induce change to Thailand’s rainfall and runoff compared with the past
which also gave more fluctuations in water storage and caused difficulties on  water
allocation if without any preparatory measures. Like in 2005, Rayong Province had below
average rainfall and long dry spell which caused serious water shortage and difficulty in
reservoir operation. The reservoir storage in the year was insufficient for water allocation but
the main water users are from petrochemical industry who consumed much and stable
water in production process. These induced much stress on water deficit and water
conflicts among water users even though Thai Government (in 2009) tried to lessen the
water deficit issue by water transfer from Prasae Basin to Rayong Basin during flood season
and stop transfer water to Cholburi province and Private sectors started buying land for

emergency water storage. These phenomena may become more complex with uncontrolled



factors like climate change or severe fluctuated weather conditions in the future. Hence the
understandings of impact on water resources management in the eastern region is vital to
set adaptation measures for future.

The impact study for water resources management started with resolution upgrading
from GCM to be used as an input into water management model because present GCMs
are too rough in scale for impact study in the water basin. The study tried with ASD model to
downsize the GCM data and the model gave good correlations in monthly basis though the
future trend could not maintain as original GCM’s. The study then tried with the SD
proportional method and found that the data obtained by the method gave good
correlations with monthly observed data and future trend with original GCM’s. Based on the
SD proportional method, the climate conditions in the study area were projected. It is found
that in the eastern region, annual average rainfall in near (2010-2034) and far (2076-2100)
future for C2A2 scenario will increase from present 80 and 134 mm and for C2B2 scenario
will increase 291 and 266 mm respectively. The average temperature in near and far future
for C2A2 will increase 1.66% and 8.53% and for C2B2 scenario will increase 1.19% and
4.72% respectively. In Rayong Province, the temperature will increase in near and far future
for C2A2 scenario 1.89% and 9.65% and for C2B2 scenario will increase 1.30% and 5.33%
respectively.

The impact towards total runoff shows that at present the annual total runoff is 977
Mcum (dry season of 244.9 Mcum and rainy season of 732.1 M cum) . In near and far
future, the total annual runoff will decrease 40.45 % and 20.88 % for C2A2 scenario and will
increase 9.25% and 6.16 % for C2B2 scenario. Even though the rainfall in near and far
future will increase from the present, and scenario C2B2 will have more rainfall than
scenario C2A2’s but the rainfall pattern for C2A2 will increase in dry season which induce
not much runoff due to the dry soil condition.

The impact towards inflows to main reservoirs in the eastern region due to climate
change shows that in case with no expansion of irrigation area and fixed industrial water
demand, the annual inflow to main reservoirs will be 527 Mcum (dry season of 149 Mcum
and rainy season of 378 Mcum) and the monthly inflows will decrease in near future(2010-
2034) 41.76% and 27.04% in scenario of C2A2 and C2B2 respectively. The monthly

storage in main reservoirs will decrease accordingly and Khlongyai Reservoir will be



effected most due to water transfer to Chonburi Province. The inflow to Khlongyai Reservoir
will decrease 42 % with more fluctuations in September and October for near future and
decrease 27 % for far future with more fluctuations during rainy season. For far future
(2076-2010), the monthly inflow into main reservoirs will increase 0.23 % for C2A2 scenario
and decrease 2.94 % for C2B2 scenario or become closed to present situation.

The impact towards reservoir storage in eastern region shows that the monthly
storage in main reservoirs of both C2A2 and C2B2 scenarios will increase 36.63 % and
25.07% in near future (2010-2034) including Klongyai Basin where main reservoirs are
located. For far future (2076-2100), the storage will increase 8.44 % and 7.46 % for both
C2A2 and C2B2 scenarios and more fluctuations in storage are found in Cholburi and West
Rayong Basins.

The release from main reservoirs in the eastern region at present is 280.38 Mcum (dry
season of 98.87 Mcum and rainy season of 191.97 Mcum). In near future, the release will
decrease 46.92 % and 29.21 % and in far future, the release will also decrease 1.54 % and
5.46 % of both C2A2 and C2B2 respectively which is closed to present situation.

The total water demand in the eastern region is estimated to be 150.43 Mcum
annually (dry season of 110.98 Mcum and rainy season of 39.45 Mcum). The demand in
future will depend on climate conditions especially in irrigation sector, e.g. less demand in
the more rainfall year. Assumed that the industrial demand is fixed as present, the total
demand in near future will decrease 20.59 % and 23.52 % respectively including Klongyai
Basin and decrease 18.43 % and 22.21 % in far future respectively.

The water deficit in eastern region will increase 116.47% and 127.24 % in near future
for C2A2 and C2B2 scenarios and increase 41.17 % and 21.24 % in far future for C2A2 and
C2B2 scenario respectively. It is noticed that in Klongyai Basin water deficit will increase
even though water demand decreases because water allocation is not enough.  The
simulation also showed that even the annual rainfall will increase from present but the rainfall
pattern will fluctuate more. Scenario A2 will induce more water shortage than scenario B2.
A reason for more water deficit in future is attributed to the reservoir operation rule at
present which is not based on the future climate conditions which will have more fluctuations

among dry, normal and extreme water year.



An adaptation measure under climate change can be implemented by improving
reservoir operational rule within dry, normal and extreme water year. In the study, the three
separate reservoir operational rules were set and used to simulate with the conditions during
1995-2004 and when compared with previous water deficit, it is found that the improved
reservoir operational rule can reduce water deficit in the range of 16.30-32.75 %.

To adapt with climate change in the future, the water management in eastern region
should incorporate the followings actions into water management plan, i.e., improvement of
reservoir operational rule to align with future climate situation, increase reservoir storage by
dam crest highthening, pumping transfer among basins, irrigation efficiency upgrading,
irrigation canal lining in the new irrigation project, irrigation canal maintenance, incentive
scheme for water saving in domestic and industrial uses, recycle water from municipal

waste water plant.

Key words :  climate change, water management, rainfall, runoff, inflow, storage, release,

water demand, Water deficit, Cholburi, Rayong.





