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ABSTRACT: This study was conducted to identify and assess the distribution of groundwater wells and changes
in the groundwater level and the water quality and turbidity of streams by season and to analyze land use in the
Haean basin of Yanggu. For this purpose, we conducted field surveys 11 times from April 2016 to August 2017
to record the location of wells and to measure the groundwater level of each dry and rainy season. Also, water
quality and turbidity are measured by dry and rainy season in stream and recorded the properties and landuse of
soil. As aresult of the study, groundwater and stream water in research areas were suitable as agricultural irrigation,
but the number of groundwater well is growing rapidly and so is the use of gorundwater. For land use, the inside
of'the basin, excluding residential areas, is used in the order of farm (71.8%), rice paddies (9.8%) and orchard (4.2%).
It showed an increase of more than 7% over the previous distribution of the farm.
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Fig. 1. Location map of the study area, Haean basin.
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Fig. 2. Distribution of groundwater wells in the Haean basin.
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Fig. 3. Location of measurements for stream water quality in the basin.
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Table 1. Wells and groundwater levels in the dry and wet seasons in the Haean basin.

Water level (m, DTW)

Elevation (m) No. of wells
Dry season Wet season
410-420 0° 4° 13 4.90 2.06
430-440 2 6 45 3.85 242
450-460 2 7 22 6.31 5.67
470-480 1 4 4 2.84 1.98
490-500 0 5 3 6.89 6.22
510-520 2 2 3 16.69 16.19
530-540 2 2 2 12.25 11.79
550-560 3 3 0 17.05 16.77
*Diameter of well: 200 mm, 150 mm, 100 mm
Table 2. Stream water qualities in the dry and wet seasons of the Haean basin.
Season ORP EC DO pH Temp Turbidity
(mv) (uS/cm) (mg/L) (SU) 9 (NTU)
Max 239 136.1 7.77 7.9 19.5 59.10
Dry Min 123 43.5 4.83 5.9 9.0 0.89
(n=35)  Mean 182 102.8 6.69 6.9 13.9 5.78
S.D. 29.1 33.8 0.71 0.6 2.7 7.38
Max 258 137.6 7.64 7.8 25.5 80.70
Wet Min 177 30.3 4.66 6.9 19.0 5.06
(n=31)  Mean 208 85.4 6.07 7.3 214 24.80
S.D. 19.5 25.0 0.69 0.4 1.7 20.65

“n: the number of stream measurement points, "SD: standard deviation
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Table 3. Electrical conductivity and moisture content of soils in the study area.

Electrical conductivity

Moisture content

Land Use n. (ds/m) (%)
Max Min Mean S.D. Max Min Mean S.D.
Rice paddy 5 0.17 0.01 0.09 0.07 30.4 21.6 25.2 3.7
N Farm 4 0.04 0.21 0.13 0.07 22.3 12.1 18.1 4.9
} Orchard 4 0.51 0.06 0.25 0.22 22.0 153 18.6 32
S Ginseng 1 0.11 0.11 0.11 - 18.6 18.6 18.6 -
Green house 2 0.18 0.03 0.10 0.10 21.8 18.4 20.1 2.4
Rice paddy 2 0.19 0.06 0.12 0.09 27.8 25.8 26.8 1.4
w Farm 9 0.33 0.02 0.11 0.11 22.8 12.7 17.7 3.9
} Orchard 2 0.34 0.29 0.31 0.03 19.1 17.4 18.3 1.2
E Ginseng 5 0.44 0.06 0.19 0.15 21.6 15.4 18.4 2.4
Green house 2 0.12 0.01 0.07 0.08 20.3 9.9 15.1 7.4

“n: the number of measurements for electrical conductivity and moisture content with each land use

"SD: standard deviation

0.4

Electirical Conductivity(dS/m)

0.4

Electirical Conductivity(dS/m)

50
(@) —=— Electrical conductivity
—s— Soil moisture |
L 40
T — 30
i — 20
N T
T 1T 17T 17T 17T 17T 17T 1T 17T 17T T T T T 0
01 2 3 4 65 6 7 8 9 10 11 12 13 14 15 16 17
YSM number 1~16
50
(b) —=— Electrical conductivity
—s— Soil moisture |
L 40
T — 30
i — 20
7 L 10
rrrr 1T 1T 1T T 1T T LI LI o
16 18 20 22 24 26 28 30 32 34 36

YSM number 17~36

Fig. 6. Electrical conductivity and moisture content of soil at points 1 to 36.

(%)einysio j10g

(%)eimsiop j1os



27T SekEA W Xlok, Sl & EX|0|S0f St Sd Bt 201

g/cm’old AR SHUEE Yoz o
HH2 0] §A U = W jolaL AP Y] Aoz 7
2 2 7HAA Qo] AEAS RN 22 TEES
7ML Qa2 & o= Qo

SHEA] B4 LA sk & RSt A
A2 wof PA7F HA Zagh o] Ao ¢
ek AR o= o] Bxala ek Yun (2017)
of W= SRR o] EX| o]-8E2 sl ar=of up
o o2 B ASZ Holw 20029 -FE 2014 A714]
AR EA] 0] G HH L 7= WH64.3%), =(21.4%),
71EH11.9%), T4=9(2.4%) 2=0.2 A oHsl7} 919
t}. 2017'30]| ZARRE EX|0]-8-2] -9 HA| ZAREE
A5o) tERE B alel 67) XHS WELT%),

Q1AMH(30.1%), +=(9.8%), BID3F-2(7.2%), T¥
(4.2%), 71EN7%) BEE BAHIH 7). YA L 21
4 o] B = 2017 AL 7152 71.8% 9 HAE ¢
A&k 9o 2014 RAME v "R Ho 75%7}
2713tk ofe] whef| =9 H]&-2 21.4%94 9.8% =
gastaon] st udsheao] WHo] 71
stk Wl wizlo] S74E A9 Sl A 2
ol )3t EAMFEOl 57 4= ek

B Aol A= Y mof 9|3t sehH o] x5k
A 2 3k Bxol A7) - $7)d x5k 223

Legend

Upland crops
Ginseng
Rice paddy
Green house
Orchard

Others
——

0ee6000

Fig. 7. Land use of the Haean basin.



202 RAIR . BB TOIE - YR - UE

4 B9 HES gofstal EA4sH¢rh B3 A
A B A7 AEE W 2T} SHUEE &
St EX| o] =E FAFSIe] BASHGTE W &
L= AFAGY NP A S sl FiH ez 2

LAz AAS P g k= Aol 2FTAA
I P yrgol F=2 EEsta glom AR dolle &
FHo] Y& YRSt QUek Aste9l A5
A=7h oSS 1719k £719] R|st=9] Aol 7}
AA vzt ol B9 AFH B s mE
St B Ashe7t AX Y= 2o)7] gzl sl %
7 AR ol S8ttt o] 2 QIste] 1A 9
F9jate] 7t AR ol vls] A A vrehdtt.

P9 Baxe WA $AIE 7HAL glon &
9] B¢ A7l vig] 719 2 FAE 7
FjobHL wko] By} 70% o] Ako & yrEFTh, 1)
A 9 Qo] A9 1ol glom FA EAR
5 opIgtt) wEtA 7)o EAMREE Q1%
2 P9 Brrt wA S Eh F2 A8k ol
§3 P B F7HE 1T o SRR A
St W P Y| o - o el TR ok

EFEA A A7 H(137H), T=(67h), Hld
-2 (47), =(7A), ard(erl) R A7 A=EE
7F A 518 LIt holEE fAl= AE A
Sof F2|3 Efolh B EFEHUEE UNHE
A AU 525 YeRHIL §lo] ZHE9] A&
FEjsitt. AAH o= FehER| o] B FUEE
off gt Bt 2Rl A E Hof PP ARl ERH
£ Ak )tk

EXo]89] 79 o] Aol vjg) a2PA] FHol
2 BQHE A= 600 mole] A ol = QAh
o] I7IeH 1wrt Fe FYR 9 FHE s
=9 £271 Blw A g ol 7RG 24
E%4 BE 3 9 Astp7t AXY R ®ol7] o
ol FdiA ez sh T A g7t B3 1A o
A2 WS 2a s st o] go| #2511
of vhaf F77E sh I A|SkeE 7HAI AL Q= AR
o= =0 F2 Fxsta Yt

AFA G AFAJA B4 7ot 5 &%
o= Qsf A5kt sHH 9 WSl RIZsict. EE
£ A9 A EA] o] &= ¥t W A5l AN
S717F 7453 H AL Qe Aol B g RSt AR
A L EA] o] gof w2 H|E 5 LHHL FYel

2

that A7 L7 ET A7 AT nhw EoFEA
& 2120 5ol 425 EFOR Hollk X&0
2 715 A5k 9l 59 ol 83t Sofuk 3
W7 ol EARGER I3k o] et Aol 2
Uegol gag Aoz Belth

ZAe 2

o] A4 3h= 2018 = AR (A7 | S 54T 9
Age 2 =AY A 9L wot 39 AT
U th(No. NRF-2015R1A4A1041105). T3t 2
T B EG Al @A e IEATA(173-
092-010)" 9| 4] A1 LLFU T & =&o] AAd 4
=S LA 24T H|HS T4l AL

£7 A4 02 ek
REFERENCES

Chang, C.H., 1997, A study on shapes and genetic process
of erosion basins. Journal of Photo Geography, 6, 1-16
(in Korean).

Jo,Y.J., Lee, J.Y., Yi, M.J. and Kim, H.S., 2010, Cluster
analysis of TCE contaminated groundwater. Journal of
the Geological Society of Korea, 46(1), 49-60 (in
Korean with English abstract).

Lee, B.S., Kim, Y.I., Choi, K.J., Song, S.H., Kim, J.H.,
Woo, D.K., Seol, M.K. and Park, K.Y., 2014, Rural
groundwater monitoring network in Korea. Journal of
Soil and Groundwater Environment, 19(4), 1-11 (in
Korean with English abstract).

Lee, J.Y., 2008, A hydrological analysis of current status
of turbid water in Soyang river and its mitigation.
Journal of Soil and Groundwater Environment, 13(6),
85-92 (in Korean with English abstract).

Lee, J.Y., 2009, Importance of hydrogeological and hydro-
logic studies for Haean basin in Yanggu. Journal of the
Geological Society of Korea, 45(4), 405-414 (in Korean
with English abstract).

Lee, J.Y., Cheon, J.Y., Kwon, H.P., Yoon, H.S., Lee, S.H.,
Kim, J.H., Park, J.K. and Kim, C.G., 2006, Attenuation
of landfill leachate at two uncontrolled landfills.
Environmental Geology, 51(4), 581-593.

Lee, J.Y. and Han, J.W., 2013, Groundwater use and its per-
spective in Haean basin, Yanggu county of Gangwon
province. Journal of Wetlands Research, 15(2), 179-189
(in Korean with English abstract).

Park, J K., Kim, T.D., Choi, D.H. and Lee, J.Y., 2007,



oF

AT SHek2A| W lst, St

Evaluation of groundwater quality characteristics
around uncontrolled closed valley landfill. Journal of
Soil and Groundwater Environment, 12(3), 75-80 (in
Korean with English abstract).

Ryu, J.C., Choi, J.W., Kang, H.W., Kum, D.H., Shin, D.S.,
Lee, K.H., Jeong, G.C. and Lim, K.J., 2012, Evaluation
of groudwater recharge rate for land uses at Mandae
stream watershed using SWAT HRU Mapping module.
Journal of Korean Society on Water Environment, 28(5),
743-753 (in Korean with English abstract).

Won, L.J., Koo, M.H. and Kim, H.S., 2006, Simulation of
groundwater flow and sensitivity analysis for a riv-
erbank filtration site in Koryeong, Korea. Journal of
Soil and Groundwater Environment, 11(2), 45-55 (in
Korean with English abstract).

2~ dl
T =X

A =y w

EX|o|Z01| Chet t 203

Yun, S.W., Jeon, W.H. and Lee, J.Y., 2017, Evaluation of
hydrochemical characteristics of groundwater and
stream water in a heavy agricultural region of the Haean
basin, Korea. Journal of the Geological Society of Korea,
53(5), 727-742 (in Korean with English abstract).

Yun, S.W., Jo, Y.J. and Lee, J.Y., 2009, Comparison of
groundwater recharges estimated by waterlevel fluctu-
ation and hydrograph separation in Haean basin of
Yanggu. Journal of the Geological Society of Korea,
45(4), 391-404 (in Korean with English abstract).

Received : March 16, 2018
Revised : April 27, 2018
Accepted : April 28, 2018



	양구군 해안분지 내 지하수, 하천수 및 토지이용에 대한 특성 평가
	요약
	ABSTRACT
	1. 서론
	2. 연구지역 및 방법
	3. 결과 및 토의
	4. 결론 및 제언
	REFERENCES


