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A STUDY OF POTENTIAL FLOOD RETENTION AREAS FOR
STORING WATER USE IN THE DRY PERIOD
IN UPPER CHI RIVER BASIN
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Abstract

Bank overflows of excess water in rivers are likely to increase in the future.
Developing flood plains on the both sides of river, to support flood water
systematically, was another alternative to water management. Therefore, this research
selected the Upper Chi River Basin from the Chi River in Chaiyaphum Province to the
point of confluence with Nam Phong River at the end of Ubolratana dam in Khon Kaen
Province as the study area. This research focused on the current potential analysis of
the flood retention areas to mitigate the flood using a dynamic model. Water resource
systems were analyzed to assess guidelines to develop areas for flood water retention
and stored water for using in the dry season. Areas to support flood water that suitable
for development were selected. The analysis results showed that the flood retention
areas with the potential to support water to mitigate the floods were 23 sites with the
storage capacity of 240.64 mcm. In addition, this area is prone to flooding during
September to October every year. Therefore, it is proposed to shift the in-season rice
cultivation to the period from April to September. The water stored in the flood
retention areas of the previous multi-year water season is using for this crop. The short-

lived field crops such as maize is able to plant during November to March.

Keywords: Flood retention area, Water use in dry season, Upper Chi River Basin
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Table 1 Criteria for scoring and weighting on each item to prioritize the retention area

Weighting
Order Item Criteria Scoring
(%)
1 Engineering 30 1.1 Capacity of 0-10 10-25 25-50 >50
the retention mcm mcm mcm mcm
area 1 2 3 4
1.2 The distance >3.0 km 1.5-3.0 0.5-1.5 0-0.5 km
between the km km
retention area 1 2 3 4
and the river inlet
and outlet points
1.3 Soil type in saline sandy soil  other soil
the retention soil
area 1 2 3
1.4 The efficiency low medium high
of the drainage of 1 2 3
the river
2 Economic 35 2.1 Agriculture 0-5,000 5,000- 15,000- >20,000
area increased by rai 15,000 rai 20,000 rai
water storing in rai
the retention 1 2 3 4
area
2.2 Annual flood >3 2-3 1-2 none
risk months months months
1 2 3 4
3 Society, 35 3.1 Attitudes and not hesitate accept
Environment acceptance of accept
and Public the people in the 0 1 2
Participation development of
the retention
area project
NAN133Y
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Figure 2 The schematic of the potential water resource system for development to

the flood retention areas

2. wansussiunayszleviannlasenis
2.1 wuudiaesnisiva 1/2 &@ (MIKE11-NAM/HD)
HANSUSULIBULAEATIANEIURUUTIAY MIKELL-NAM  dwsulddraes
wgRnssumaiadwiwesguihgossng  luufiquinneuuy Wevhnsdadonanitai
1 3 @anil Ao £.84, £.32A uag E.6C dwdulduiisumemisiimefuesuuusianas Tuted
WA, 2553-2558 WU Amsadvesandininvnidsegluguihineuuuisaueglunusiia

UINUAAIAIN15197 2 (Table 2) ﬁdﬁwaf\]’mmw%’uLﬁ&mLLazmaﬁ]ﬁgﬂﬁLwUfﬁﬂaaw annsnasu

ANMNS0LMBSLARIANS19N 3 (Table 3)

Table 2 The calibration and validation of MIKE11-NAM model

Subbasin  Station Correlation coefficient (r) RMSE WB (%)
Calibration Validation Calibration Validation Calibration Validation
Upper Chi E.84 0.85 0.78 10.74 7.54 -0.86 2.17
Upper Chi E.32A 0.87 0.87 75.62 59.52 -7.00 7.93
Chi part 3 E.6C 0.86 0.84 593 4.05 -4.20 -7.11
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Table 3 The parameters of MIKE11-NAM model

Station Watershed Year Upnax (Mm) Limax (MM) CQOF
(km?) Calibration Validation
E.84 508 2553-2555 2556-2558 19 231 0.754
E.32A 2,908 2553-2555 2556-2558 20 125 0.583
E.6C 300 2553-2555 2556-2558 11 110 0.549
Station CKIF (hr) CK1,2 (hr) TOF TIF TG CKBF (hr)
E.84 443 41 0.106 0.457 0.508 1,119
E.32A 200 50 0.575 0.050 0.367 1,000
E.6C 200 50 0.100 0.01 0.010 1,000

drunamsusuiisuwuudnassgnnnasians MIKELL-HD Tugaed w.e. 2559-2562
dwiuszuuwihiBneuuuldaduussAniauasseidludni (channel)  uwazsjatinvian
(flood plain) Yosan itV iy 4 aondl 1duA aaiSatiwih E5, E9, E21 uay £.23
WUI1 A1 Manning’s n Tﬁmaa;islummeﬁﬁaau%’ﬂﬁﬁdmeﬂumi’mﬁ 4 (Table 4) Falaeunfien
Manning’s n ”LumaffwLTJmaﬂmaﬁwaﬁmwa%ﬁﬁwagjiwd'm 0.01-0.05 (Chaivijarn, 2013;
Leewatchanakul, 1994; Vanichsan et al., 2017)

Table 4 Manning's n roughness coefficient from the calibration and validation of

MIKE11-HD model

Channel Reach Manning’ n
Chi River E.5-E.23 0.05
Flood plain in Chi River E.5-E.23 0.30
Chi River E.23-E.21 0.07
Flood plain in Chi River E.23-E.21 0.50
Chi river E.21-E.16 0.08
Flood plain in Chi River E.21-E.16 0.75

22 wamTleTEinnLEnveuithd
Lﬁ'aﬁﬁmﬁLﬂiﬂzﬁm’mﬁgﬁﬂﬁwaul,aiﬁ’l%gummq N7 0+000 A nal 7

302+650 WioRMU R EeeNiTu 7 Fed i mansiinseiaragditwutn udih i
paninadveylutag 190-362 m”/s wasianugdminadnaentasd ity 260 m7/s Tnegas
na.7i 04000 Fe .t 504000 FAruqdninadeaniign Ao 362 m7/s Snvadsiiarunnnia
Aoy dumae nufl 205+001 fe nadl 250+000 Sarugdtiadetiosiign

q
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Table 5 The results of the assessment of benefits by the retention areas in term of

flood mitigation

Total capacity Discharge (m’/s)
Group Assessment
(mcm) Q Q, Qs
Upstream (E.23) 71.59 360 332.6 603.9 Moderate
Midstream (E.21) 60.73 250 345.6 1,063.4 Low
Downstream (E.9) 108.33 200 412.1 1,166.3 Low
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