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Analysis on the Hydrologic Behavior of Heavy Snowfall in East
Coast Region

ABSTRACT

In order to investigate hydrological behavior of the east coast snowfall in February 2014, this study analyzed the changes of the
hydrological components due to the snowmelt in the Ssangcheon watershed nearby Sokcho city. The temporal changes of hydrological
components through snowfall and snowmelt processes were simulated using SWAT-MODFLOW. As a result of the analysis, snow
accumulated until February is fully melted from the late March, 2014, and the stream discharge of April is more than doubled compared
to the case of not considering snowmelt. The soil moisture also increased by up to 21 % due to the melting and the groundwater level
rose by about 40 cm until the end of April. Thus, the heavy snowfall in February 2014 is considered to play an important role in securing
water resources in this region.
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Fig. 1. Winter Drought of Sokcho (Choi, 2018)
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Fig. 2. Schematic Diagram of SWAT-MODFLOW (Kim et al., 2008)



® Sok-Cho
LEGEND

®  Weaihet Obasrvation station
A stmama

Fig. 3. Ssangcheon Watershed (Kim et al., 2011)

Groundwaler Dam

1 FFAlelle RPN E AL JTHKim et al., 2011). 83
Al AL Fus S5l vheolo &2 AYES I
o wle- & 98k 3l Jui(Park et al., 2006).

SWAT-MODFLOW R&e] 755 flell 4=*|35aLd(Digital
Elevation Model; DEM), EX¥EL, B9 59| dloJel7} Ha
s B dAollAE 60 m ¥t sPd=E 7HAE DEM, R+
(1:25,000)EX]o]- &=, 1:25,000 =22] HUEF=Z 28319
o} Aol AHR]Ho] ek 87.3 %, FAAI7E 5.6 % U2
xRl Lo 23709 EYRso] Raslal e 2o = YERiTH
(Kim et al., 2011).

o] thek SRS wphise] AnAe 7)5ae
N

i

(Kim et al, 2011l ¥l v ke, ke 7Ree) f8
SO Fejl Aok 2o AEFFL 7RO Ao

AEx|o} BEx]9] FHAYR)L 0.652 H)ud g5t A
LERITE MODFLOW =8¢ 73-9-= DEM Ao} 22 60 m=
Z 277 x 154719] Axpgs AL g e 45 2 &
He] T4 bSO Testelglon, 7 3] FeiEEe

FH20] 29 2.4 m/day, SHFES 0.076 m/day 2 AAsIATE

2.2 84 Sulo| mojdhH

SWAT oA g8 M, )2 Eq. (1)} 2o] 2dem(Tgy)
9} Y 71Ty Foakdt g-4do] WsE AR Ty)
o] zpole] MR A ETh

M, =a ((Tgy + Tgyx)/2) — Typ) - COV 0
P, o= oA BRIk BA Wlshe AgEhE o
9} HAFMNE oy FEE ARG, COVE HRU H4 ZF
o= YRl W9 nvjoln, AE2 (T )+ Eq. (2)9F 2<]

Giaiin

Tong = Tony (1.0 =) + Ty« 2

DEM
[ ]1-189
[ 190-378
[ 379-567
[ 568 - 756
[ 757 - 944
[ 945 - 1133
134 - 1322
I 1323 - 1511
. 1512 - 1700

LandUse
I AGRC

[C] HWANGRYONG
] Jsoe

[ JisAN
JUNGDONG
[ ODAE

[_] SONGSAN
Isuam
[ wEOLGOG
Water
[E YECHEON

[ YESAN
[_] YONGHO

(c) Soil Class
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Fig. 5. Flow Diagram of the SWAT Snowmelt Model (Kim et al.,
2006)

Table 1. Input Parameters Used for Final Simulation (Kim et al.,

2006)
Input parameter Value
Rain/snow threshold ( T) 0.0 °C
Snowpack temperature melt threshold ( T),) 0.0 °C
Maximum melt coefficient ( oy ) 6.0 mm/day/°C
Minimum melt coefficient ( cy;y) 2.0 mm/day/°C
Snowpack temperature lag factor ( 5) 0.5
Areal snow coverage threshold 05
(COV50/COV100)
Areal snow coverage threshold (MNCOV100) 50.0 mm
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Fig. 6. Monthly Maximum Depth of Snowfall in Sokcho (1980~2014)
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