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Abstract

The implementation of drought measures in the upstream areas of river basins is seldom considered
with respect to water supply. However, the demand for such measures is increasing rapidly owing to
the occurrence of severe droughts, and interventions on streams and the water supply are needed.
Physical interventions are an option to prevent streams from becoming dry and to maintain stream
water flow, but dam construction is challenging because of environmental and ecological
considerations. Here, a feasibility study was conducted to assess the potential effects of sand dams,
which are widely used in arid regions in Africa. The SWAT-K model, which is a hydrologic model
used for Korean watersheds, is used to estimate the flow rate of water in an ungauged watershed. The
changes in water storage of the sand-dammed reservoir and in downstream flow rates are estimated for
two types of sand dam (natural and dredged). The results show that sand dams are capable of
increasing the downstream flow rate during normal conditions and of mitigating water supply

problems caused by the withdrawal of water during drought periods.

Keywords: sand dam, water storage, SWAT-K, reservoir routing

ey
A4 7Hg wiAle] wkeh 23 o) AT §9 A 7HE o ekl ol - ast-FEeke &
Alo]ed, 51 8 41z 9} @7l A5 0] Wash Agole). et spae) Adsh Aot 4 sV

VS
=
AR S AR AV A7 g s, sl ] e B AEA B o] oz AV o] Ao

ofele golet, £ AFoAI olo] thet tiero 2 obmelrt AZA| el A Bo] Fg e METe]

—



IS A7) Sl e BALE SsIGE mIAS 6990) A fE9ES APel] S19) 9 R R E SWAT-K S 018514

onl, B0] §EE A4 A7 AAIo] AEHO] AL WIS 7 Es S ol §ahs Amn 2 AI=wo] 274 7

o] thell 315:4] AR Hislol 515 -§ao] 2708 BAG AT METE BA kR3S ZoAISIE el 7EA S| 345 B4
F tige] 7Rt A dolehs 42 Aoz sh1g 4 gtk

O

FO0: M= AF SWAT-K. A4=2] 4

NE

| =

t

Flo] 7o Rt Qlsf| =l A | AR AL SRRl AR of whet, X = o] 24| fAashk= 3
go] Pl Itk (Won and Chung, 2016). E312014AFE] A&7Rgo] Goju2015a =t Hat 7372 900.2 mm
o ZHHKim et al., 2016). Al A= o] 22 7hgol| iRt 54 0] F o e o] S50 2 sl Leh =] eix]et
SlES JHR] Fokes o AdR-TolMs 7haell thgt S40] uil¢- 2ok f-efufehs 2-3dntet 237 2R 7Hgo gl
oF7d F7] & =Rt 7o WS 2 =4 ol 7}ﬁ°l ‘ﬂoﬁﬂé%— |SRIgkR la m](2061~ 2090 ) o=
171(1997~2006 )] BIsf 7 @AY 71710 34l o S7F Ao & AW A QIFHMLTM, 2011). wbA 7Hamsizt
SRS = Bw FeRA ol il =7t 7Raoll® 9 4 o3 7NFRE = Fgol 7Rt AME SE A AT Al

53] Aol Blsl] At Tl AV W - QPR gl wike- Fetsr ] whzell o5 A
T AR mAR] A e Z B A] A Qx| of| gt g} Qlmet =2 - A oA -S| Aol A= o
=5 2] Az Hof| tiet F-g tiete s MEd o] H2|5 Vet A 3ottt 7HaAl Aldka=r7t Al8E %
© 2RE AeE A2 Gof| gis] G547 SWAT-K (Kim et al., 2009)S 0|83t G&7F o=
At 2 e o] the ARwre] Wl &5 7Fs S BIshs oH] siiio] 2 Ao Aok

o I

- =

> rE
rok

>~l

N

oo
o
9
.—VL
rO

Lol my
o

1o
NI
2

R

18

ol
=2
e
u 2
j

ERL
MCoH Ol fHAE HIE T2
METL Fig. 13} o] Ao} sbd o] 54 71590l %*OME‘:—E* Z|otal S FTtef| Hefel g2
I NS AL F 1 =0l B Aot ARgol| Yt FREZ AAEFEA 0 2 2] LeEH A|shHo] §F 5

#.2 72 ol e} A2A8) Ao} o) xlofo] Brol AA)Elo] 2515 SckHanson and Nilsson, 198,

new
stream bed

W%

groundwater
I'd

Sand Dam

L Soe®

well

original

stream bed
seasonal sand

bedrock deposition

Fig. 1. Structure of the sand dams (source: churchwilnerotary.org).
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Fig. 2. Test watershed.

Fig. 3. Test bed of the sand dams.
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Fig. 4. Digital elevation model of the watershed.
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Fig. 6. Land use of the watershed.

7]/~Pz}ﬁ—a— =517 el 714 B4 93] AHE E-8510] Thiessen Polygona AAA5H 0™, tiAka-<lofl %33k
= WA= BEAE A6 o™ 11 7172 thy Table 13 2.

Table 1. Locations and data periods of the weather stations

No. Name latitude longitude EL.m Period
101 Chuncheon 37.9026 127.7357 75.6 2010.01.01.~2018.09.30
531 Gapyongbukmyeon 37.8856 127.5502 106.6 2010.01.01.~2018.09.30

Z} 71 2F 1019762010.01.01.~2018.09.30.) 22| - 2|#] 71-2(°C), 274> mm), BT-E(m/s), Bo55(%),



AAEFHMI/m?) O] A=E FE7 A £ 7T A4S A% A3 7122 17.35°C, 2|A 712 6.46°C, 9B
Fa} 7Fpek e 217 1 30 mfs, 1,290.40 mmE UG T Table 2). 7FEEH 714 9] ¢ st 2|31 71.2-2-17.74°C,
Z|A] 71£4.27°C, QBT 55 1.30 m/s, AE S 1,420.13 mm= LERGTH(Table 3).

Monthly weather data for Chuncheon station

Temperature (°C) Precipitation Wind speed
Month
Max. Min. (mm) (m/s)
1 0.85 -10.57 12.87 1.04
2 4.87 -7.09 29.62 1.22
3 11.64 -1.07 29.29 1.54
4 18.48 5.19 91.24 1.62
5 24.77 11.82 89.48 1.53
6 28.95 17.81 121.94 1.42
7 29.67 22.15 429.00 1.28
8 30.40 22.18 229.89 1.34
9 25.66 15.68 120.29 1.20
10 19.88 8.17 52.19 1.06
11 10.95 0.82 53.00 1.16
12 2.11 -7.60 31.59 1.14
Annual 17.35 6.46 1290.40 1.30

Monthly weather data for Gapyong-bukmyeon station.

Temperature (°C) Precipitation Wind speed
Month

Max. Min. (mm) (m/s)
1 1.01 -12.79 10.50 1.07
2 4.97 -8.84 29.44 1.22
3 12.04 -3.04 29.11 1.45
4 19.05 2.96 89.78 1.52
5 25.36 9.23 106.28 1.37
6 29.55 15.59 122.22 1.13
7 29.93 20.56 489.50 0.91
8 30.77 20.44 278.17 0.89
9 26.11 12.99 126.94 0.91
10 20.38 5.20 56.50 0.95
11 11.31 -1.23 54.88 1.06
12 2.48 -9.78 26.81 1.10

Annual 17.74 4.27 1420.13 1.13
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Fig. 7. Locations for the observed flows.
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Fig. 8. Flow measurement of the test watershed.
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Fig. 9. Simulated and observed flows at the outlet of the watershed.
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Table 4. Design conditions for the sand dams

Type Length Width (m) Height (m) Porosity Maximum storage (m’)
Natural 25 5 2 03 37.5
Dredged 25 5 2 03 75.0

I Ginflow) Q; (withdrawl)
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Fig. 10. Schematic diagram of the sand dam water budget (Case 1).
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Fig. 11. Schematic diagram of the sand dam water budget (Case 2).
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Fig. 12. Results of reservoir routing (Case 1, without withdrawal).
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Fig. 13. Results of reservoir routing (Case 1, 20 m*/d withdrawal).
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