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ABSTRACT

This research aims to predict the hydrological response using Integrated Flood Analysis
(IFAS) model in upper Nan sub-watershed. The rainfall amount data for the past 30 years (1986 -
2015) which are classified as normal and La Nina year. Moreover, predicted runoff from climate
change scenario (2050 and 2070 yr.) which based on the global climate change forecast model
(GCM) under RCP 8.5 of The UN Intergovernmental Panel on Climate Change (IPCC) issue 5.
Then some hydrological characteristics include a percentage of rainfall runoff ratio, specific yield,
total flow and peak flow were analyzed. The results found that the annual average runoff during
1986 - 2015 was 3,446.19 m3/s which is highest in the year of La Nina (2011) as 4,893.24 m%/s.
It was found that the IFAS model performs well in predicting runoff compared with measurement
data with the NSE ranged 0.81 to 0.83 and the percentage error ranged 1.45 — 24.11%. While,
runoff estimation during the climate change scenario was predicted in 2050 and 2070 years. The
average annual runoff were 1,736.88 and 1,795.85 m?/s, respectively and lower than normal
years as 13.1% and 10.2%, respectively. Beside, some hydrological characteristics in the upper
Nan sub-watershed found that percentage of rainfall runoff was 17.29%, specific yield was 10.78
m?3/s/km?/year, total flow was 23,989.62 m?/s and peak flow was 367.44 m3/s. It can be implied
that IFAS model can perform well to predict streamflow in the upper Nan sub-watershed and less

effect a climate change on streamflow.
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Table 1 Streamflow from IFAS simulated model and observed data in a normal and La Nina

years.
month vear : normal year year : La Nina year

Simulated  Observed Simulated Observed

May 1990 1,634.74 693.30 2000 2,078.74 1,900.46
June 2,310.71 1,666.90 4,316.52 2,869.85
July 4,816.13 5,121.70 7,743.79 9,021.45
August 3,998.43 5,754.30 5,701.72 6,302.85
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July 3,687.78 4,782.89 11,326.94 13,697.05
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average 3,455.80 3,705.80 6,372.09 7,520.35
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Figure 1 Model calibration in a normal year (a and b) and La Nina phenomena (¢ and d).
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Figure 2 Model validation in a normal year (a) and La Nina phenomena (b).

naannduru ) Haananuaaiamasy
v 9 1 d' g’ 1T A A
nnMsasIiateyalugiranaimimiinguna
] 2 o o ' o g
oo ilpannglnsainsaada hidwnsoianamusa
v v v v
voanszuain lamindszauii luuiiduau
=3 Yyas o a
asuralszmudalasaiualsnams lvaveq
v Y
MMINMIOIUANINANNFUNUTIZHINTZAN
a g’ . 4 9
wazSuams lvaveai (rating curve) ¥3U0YD
@ 1 4 a 1 I
AanaIeIIRAIAmABUIINY0Ya59 81 lsnaw
Y Y
msmamsanimijaiumsinedTunanim
1 3’ < @ Y a A a 42' '
Tuaraihuniluvan Yeranaraninaduluaig

oy 9 =2 1 0w o
u?ui‘)ﬂﬂﬂllﬂllﬂ’ﬂﬂﬁ”lﬂﬂﬁﬂﬂuﬂ

U a
ﬁﬂﬁm$ﬂ1\1@.ﬂﬂ3ﬂﬂ1ﬂ1ﬂﬂ5$ﬂ1i
msnyanyuzNMegnnIneIlszmslu
a an 7 {
Pilnd Yatian naznmmgmsaintinmsulasunlaq
Yo

a a 1 < dy
?fﬂTW{]ll'E]'lﬂWﬂ mmme‘ﬁmmmazﬂixmu Ulﬂﬂ\?u
(Table 2)

Sosazihmaeiielu (percentage of rainfall
runoff ratio)
Y
mﬂﬂﬁﬁﬂtﬂ%’i)ﬂﬁﬁl@ﬁﬂﬁlﬂﬂﬂﬁlﬂmﬁwn

A 1 a Z‘ Y :l 1 1 :’
sremouallsuaieu wun sesaztimasiinuy

Hagegaluilaniion Ta1esaz 31.32 50900 fie
an@d 3 w.e. 2593 uaz w.et. 2613 Uaseeaz 17.29,
I v Y
19.56 1Ay 17.54 ude ¥93osaziimiaorinug
AgagaegluriufounsngIAu-aaniay 1ed9n
1 Aaa o v
Wurenlisesnnunaoimaainnniinoulaves
Uszmeumaruuinaszme Ine s ldiduegn
A A (a 2 4 ' A
apiled tazilsmnaruivaulugudeunsng Ay
Y
(nFNRAoNANGT, 2537) uaziisooazupainie

2

o 9 ' A v J A = =
mvlumﬁﬂ”lummauqnmwuﬁ wazenfTeumey

a
v

v v
gazihmaeiiduvesguidesiuaouLUAL

e
o

3

Y ' v v
winthdwrhsssunani luniySnaniwluladifes

=p

€

A
N
' d -
uwmwqumﬂaﬂummauuuummmmmMm'i
SJoy A A o :‘ A Y Y ' 4" ~
Gl‘H’L!WI"I!lIi‘JL‘VIEl“]JﬂlIu"lPJu‘VlGIﬂﬁQll"lulﬂu’t’]ﬂﬂ’NWH‘ﬂ
v

Wy 2L q 9 o 4 v
Thauisssuna sl lvaludisismasiosas

23.30 ¥o9UTuanidy (WHANA tazaae, 2554)

v

aMNMI IR (specific yield)

flﬂﬂﬂﬁﬁﬂ‘y16@]51mﬂﬁﬂ1§1ﬁ1@iﬂ1ﬁuﬁfjn
ihdesrihumeuy ﬁﬁ*ﬁuﬁ’cjm{wum 2,224.77
asaRTamas wud gamms i S5
wnfigaludlaiian fim 2639 gnadiwasde
Iniiseasen lawasaell sesasunnetng 1



NM5M5IUMAAs 37 (1) : 121-131 (2561) 129

WA, 2613 1AL W.A. 2593 UA1 10.78, 9.69 1ag 9.37

anusiATAeIMIHAA15 19N TawasAvll A

e ienfSeumsuanimms i luusazl
1 P = a Y g’ Ta d Y

wun Tudlantign Baamms Imihmaadlusesas

[ ) Y

1.45 v091l)n@ ideannieilsunaniuinn 3una

Vv v

HhauinuaNNEI NI UVBIAULAZIAA

I : " a A 1 =t

M3 artluimaiay a1l we. 2613 uag w.a.
=\ g’ 1 1 aa I

2593 Hamns Inihtesnillnd Aatludeeas

= a o w ' <
0.1t 0.13 EUf‘J\ﬁJlIﬂﬁ AN f‘)fﬂ\jlliﬂ@nll qaNIn

Y 3’ 1 1 I 1 o ~ < 9
ms i lusdazmgmsaiiisaeiuiisadntos
Hpa9nSunaniieu luuanaieduuniin

33nanimsIn (total flow)
=1 a 3’ 1 = 1

1NMsAnEIsuaimsused wun

9 1]
Ysnanihmsusetlilsmamnnigaludardian
11A158,719.9 gnuAsiuaIAn I s09aamAetling
U WAt 2613 1Az WA 2593 UA1 23,990.6 21,550.3
1Az 20,843.6 QNUIARINATADIUITN AwdIAY 1

v v
Ysinanhmswsedoudige 473 gnuisiiuasae

Table 2 Some hydrological characteristics in upper Nan sub-watershed.

hydrological characteristics - year
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Figure 3 Total flow in a normal year, La Nina phenomena and climate change scenario.
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