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Abstract

The study on the impacts of land use and rainfall changes on peak discharges and inundation areas in the
Lower Nam Phong River Basin was undertaken by applying the HEC-HMS model for simulating the hydrological
processes in the lower Nam Phong River Basin. The observed daily discharges at E.22B gauging station during the
periods of 2005 - 2011 and 2011 — 2017 were used for model calibration (R? = 0.84, Nash-Sutcliffe Efficiency, Eys
= 0.82) and model validation (R* = 0.84, Eys = 0.83), respectively. In view of hydraulic modelling of river and
floodplain systems, the HEC-RAS model was applied by using the observed daily water levels at E.22B gauging
station during the years 2005 — 2011 and 2011 — 2017 for model calibration (R* = 0.91, Eyc = 0.75) and model
validation (R* = 0.86, Eys = 0.82), respectively. Regarding the sequential application of HEC-HMS and HEC-RAS
models for assessing the impacts of land use change (from year 2015 to 2020, 2025, 2040, 2065, and 2115), and
the rainfall under 5, 10, 25, 50, and 100 year-return periods, it was found that the future peak discharges at the
Nam Phong-Chi confluence will be increased from 751.1 m*/s (under the 2015 rainfall event and the 2020 land
use coverage) to 1,159.0 m*/s (under the 100 year-return period of rainfall event and the 2115 land use coverage).
The future flood risk areas in the Lower Nam Phong River Basin will also be increased from 100.04 km? (under the
5 year-return period of rainfall event and the 2015 land use coverage) to 184.26 km? (under the 100 year-return
period of rainfall event and the 2115 land use coverage). Finally, the main findings from this study will provide

important information for dealing with floods, warning purpose, and minimizing possible future flood risks and damages.
Keywords: Flood risk area, HEC-HMS model, HEC-RAS model, Return period, Inundation area
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0guU ArcGIS dmiuinTendeya 1y dudih dumis
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line) naswasdtin (Bank) veulwnthyuvieuwan1sina
U1 (Flow path) 10udu

- wissndayagnninen laud dasinisiva seduin

a v o

wazdoyarminesiievinivundisusudmiunis
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3.3.1 Mylarein1swWisunlasnslduselevifiau
asRsannsdsunlainmsldusslonifiou 5 Ussuan
I¥un fudnuasnssy fufioald fufidug Auildles uas
fuiani1 9n® w.a. 2558 108N 5 9 (n.a. 2563) 10T
(.7 2568) 25 U (w.A. 2583) 50 U (W.A. 2608) kag 100
Y (w.a. 2658) Inelduuusiansnisildsunvasnisldy
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(MLP) Neural Network paanaunannsveswislgunsaen
(Markov Chain) [15])
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€
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oe B,
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anil (FaansseaziBealuite 2.2 uazde 3.1.2) lny
insAndenyUTunarugeanlugliia 3 Ju luudasd
(.7 2548 — 2560) S1WFUMTIATILIUINLASANNAFY
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sariles 3 fu dwmaliAnnansenuegissuusdluiiuigui
woanouas [16) ndsantudainsnszaneuiunmsly
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YSunauslut w.e. 2558 1ngn19n9821898W15041910
wWesidudnisanvesluluwsazfu (luviwaan 3 u)
(ugnn: fansandeyasunsuiaiusuiadul wa.
2558 ilosannsafumsimunliteyanisldusslovi
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nnsildsuwlasnsteuselevunauluauinn (w.a.

2563, 2568, 2583, 2608, 2658) s1ufiun1sUdsuLyaq
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3¥AUYBY “Flood Hazard Rating (FHR)” @1%15un1s

ced dda ] a o o
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FHR =dX(v+0.5)+DF (5)

Tosfl FHR #®  Flood Hazard Rating (wns?/3uni)

d Ao SYAUAMNANTRIENIN (WAS)
& < ¥
v Ao autsinistuavesinviiy (uns/
a =
FUN)
DF  #® Debris Factor (Lifiviae)

& X A v X o o | a o aa o

iall delilanuiidssienmaiinanndeninnudaau
wazitnladne FalelinssuunlseLnnvesiudesnanis
a 1Y) & & A dda a '
Wingnndgeeandu 4 lgu Ae 1) funnlianudessionis
\ingnnaegeunn (Extreme) (SzAur09 FHR > 2.50) 2)
WunslenuEeag (High) (syduves FHR agsening 1.50
- 2.50) 3) NuNPiANLFEEaU U9 (Moderate) (5Ed
Y94 FHR 9g/5¥%319 0.75 - 1.50) Uag 4) Nuninilaanuides

#1 (Low) (S¥uved FHR < 0.75)

4. Han1sAnen

4.1 MsuATIEYMsIvaYULUAINTITUS lewiiiay
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o1fetoyansldusslonifiaud we. 2558 fiflnnssuun
nsldusylewdfinuoandy 5 Ussian 1dun Audl
inunsnTsy il Huildug Aufides uaziuiidud
%amamﬂﬂﬁﬂszqﬂsﬂ%l,l,wfé’waaq Land Change Modeler
dmsumsdrassanmnsiasuulasnislivsslesdiiau
910U w.A. 2558 TUBn 5 U (w.A. 2563) 10 T (w.A. 2568)
259 (w.A. 2583) 50 U (w.A. 2608) thaz 100 U (W.A. 2658)
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A19197 1 Mflwesfignuiuailusznininisaeuifisunuuinges

HEC-HMS

N33UIUNS . amsdwes  Awisfimes )

A wsdines L Yo g
A1RDIHNN faudsun* #asUIuAT
mslvavann g 0-30,000 120-15,000 wfl
VURAU

(Direct runoff)
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a ' ' ] o o
A5190 2 A1 1, HOY Q, VDIUAATFNINYRY (MAINTHOUTIEY
LUUT1aDe HEC-HMS)

fjuf’]ziaﬂ tiag Q
1 150 0.20
2 1,300 0.30
3 1,300 0.50
q 150 0.40
5 1,300 1.00
6 2,300 0.75
7 13,000 0.85
8 15,000 1.00
9 350 1.00
10 350 1.00
11 150 1.00
12 120 1.00
13 150 1.00
14 150 1.00
15 350 1.00

A1571991 3 A1 K 1ag X v0ufazd9611 (maensaeuiisu
LUUTIaDe HEC-HMS)

42981 1 2 3 4
K 7 5 25 2
X 0.01 0.02 0.35 0.12

a' a s v ' a °
A3 4 W’]i’mLﬁlaiﬂiﬁ]ﬂUiUﬂ'ﬂui%M’JNﬂ']iﬁ@ULWEJ‘ULLU‘UQ']a@Q

HEC-RAS
ATUIUNTT AALY/AnenY Amnsiiiees  Amnsadiiaes
F1ADIENN faudsua* yasUIuA
Manning’s Tudih 0.001-0.900** 0.028-0.035
n Sumds 0.001-0.900%* 0.050-0.053
C. 4291af (Contraction) 0.100-0.500%** 0.100
C. 9290818613 (Expansion) 0.100-0.650%** 0.300
Cy Frafensivedudiunne  0.000-1.0007**  0.080-0.100
wnewa: ¢ lifivioe

*  §198997n [19]
*** 1999970 [14]

®xx 91999970 [20]

719197 5 A1 Manning’s n TuaiuagSunds Yousazy9aii

(Wasn1saeuLisuLuUInans HEC-RAS)

L. Manning’s n
29811 (hu.) — ——
Tugnin 3unds
0+ 000 &l 112 + 217 0.028 0.050
112 + 217 §9 147 + 196 0.035 0.053
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