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Analysis of Relationships Between Topography/Geology and Groundwater
Yield Properties at Pohang using GIS

Saro Lee'*, Yong Sung Kim? Nam Jin Kim? and Kyoung Hwan Ahn’

1Geoscience Information Center, Korea Institute of Geoscience & Mineral Resources (KIGAM), 92 Gwahang-no,
Yuseong-gu, Daejeon 305-350, Korea

Department of Geology, Kyungpook National University, 1370 Sankyuk-dong, Buk-gu, Daegu 702-701, Korea,
Yooshin Engineering Corporation, 832-40, Yoksam-dong, Gangnam-gu, Seoul 135-936, Korea

3Groundwater Investigation team, Korea Water Resources Corporation, 560 Sintanjin-ro, Daedeok-gu, Daejeon,
306-711, Korea

The aim of this study is to analyze relationships between topography/geology which affects physically groundwa-
ter regime and groundwater yield properties in Pohang City using Geographic Information System (GIS). For the
purpose, topographic factors such as ground elevation, ground elevation difference, ground slope, and ground
regional slope, and hydrogeologic unit, and groundwater yield properties factors such as transmissivity, specific
capacity, and well yield, were constructed to spatial data base. Then the relationships between topography, geology
and groundwater yield properties were analyzed quantitatively using GIS overlay technique. As the results, ground-
water yield of unconsolidated sediments and porous volcanic rocks is the highest among the hydrogeologic units of
study area, and clastic sedimentary rock is the lowest. There are positive relationship between the elevation and ele-
vation difference and the groundwater yield properties and negative relationship between the topographic slope and
the groundwater yield properties.

Key words : Groundwater, Specific capacity, Transmissivity, GIS, Pohang City
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and specific capacity.
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Fig. 13. (a) Relationship between ground elevation difference and transmissivity, (b) Relationship between ground elevation

difference and specific capacity.
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Table 2. Transmissivity of hydrogeological unit.
Transmissivity ~ Unconsolidated ~ Semi-unconsolidated Clastic Sedi- Intrusive Non-Porous Porous

(m?day) Sediments Sedimentary Rock mentary Rock Igneous Rock Volcanic Rock Volcanic Rock
Number 18 37 4 8 29 5
Maximum 532.32 60.66 1.53 59.95 143.47 105.08
Minimum 0.95 0.55 0.67 1.53 0.99 16.87
Mean 86.33 12.03 0.94 11.72 15.98 5144
Median 41.31 341 0.79 3.55 3.90 45.61
Std. Dev. 151.08 18.16 0.40 19.97 31.08 33.60

Table 3. Groundwater yield and well depth of hydrogeological unit

Yield Unconsolidated Semi-unconsolidated Clastic Intrusive Non-Porous Porous
(m%/day) Sediments Sedimentary Rock Sedimentary Rock Igneous Rock Volcanic Rock Volcanic Rock
Number 56 151 15 54 137 27
Maximum 1,283 3,000 561 760 1,000 2,500
Minimum 3 34 150 20 50 80

Mean 436 358 356 258 336 413
Median 379 310 336 261 300 300

Standard Deviation 366 264 108 159 160 441
Well depth Unconsolidated Semi-unconsolidated Clastic Sedimen-  Intrusive Non-Porous Porous
(GL. -m) Sediments Sedimentary Rock tary Rock Igneous Rock Volcanic Rock Volcanic Rock
Mean/Median 150/130 163/155 157/150 137/121 130/120
B OE A9 3y AR 150~130mE. o] Thh ekt BQsINRE BERAE BA &

o $=4=rt 7:3 2 7130 Zi—i Btk +EAA
G FREFE Table 37 How o)F ARlwaow
¥335PH Fig 99 7k,

55. TEXNAHAY X5 MESY
AEA G A2 g9 ARAz7} Bl 7183 2]
B SRR vl GaRgo) slshy, &
AFNE AP 7125l FEAAVIIS BF
L RS, MGEY 2 G 5 Sl
SE o184 GIS TR 2 EA/NE Agsld
o Yo FEAYNY BRAT Askr Ay
B8 7Y & Aok ADPHE T2 @ 45
GUATRE EEPASE Fol a1 22} 2
o2 AolE uel +EATTAY Ak
o) 28] Uiekch, wa, Mg
199) 443} IRV olF }1@?4@%}%% w)c
ARIFZe] R rEEiEa]
B2 oISl VI F R

2 rlr

o ) ol ru>J
rL!L1

AR FFFE T Hob FRAQ AETHL ot
H3Th YU EHARE A7A Y

F Ask el 74 ok,

1o
j)
S
X
Y,
R
o

, AalrAld] FEE MAE Fo3 EEd 94
o=z g7 A= A gis GIS DB— T3l
th o]& 98 7z2AN] Az =E2F e 4

ARE 8802 # - A3, ‘rr7];q°]—7— A

8

H AL $usiy, BAYHE 7}-}\]7< X835t
R, B4 12AR GAE A YD F, TOARE

Bolaigith, ZelT GIS SA719% B0 Aes
Fo) Aske A2FES AF L AR JAA
PP oz =gt B A7 A%E Fs o)
83 o,

LT

B3k Ak W5 700l JRAE Thesk 2o,

L ARTES e Aot MEEHe] F2 A
Yawr} goldsg AESYe sk, 55 A%
TE 100m oPIAE AS AET] FA3 7



130 oRZ -

43,

2. 99} XA Nskr AdEe e WAe @
# AR FAARE B AT 2R 5
| A2 e H% st
3. %9 AFEAPL FaR we} St v
FrFo] Aaste o JAAAE B

4. 323 200m oJsiE X Edlo] W2 Aqof
AE Aslsr AEeEo] Wi vekter], Ixat 5
¥l mEt FEAleet vl B ks
F ABRAE BAT.

Ak A 455 el DA T

L AZAhe} o 3 gl e FEAE
]0

PrRe 8% 49 A AU Ao ek,

2. ATAGY FEALUNF FEPATE WA
9433 GPASNART} 1Y Fowl 7 thgow
OB ASIGR, MTARALT D BYTIAR)
Eolt oS NZ 2 Aol molx] Wk, AP
g Yo HUHAGR FEPA F e
Aos FHEUL.

3. M| ASE Frapes B v
AHABT FEIHIATAN AV 3,
o2 W Asele, B A AR, BT
o oz Uekton, 494958957} 7H Rk,

4 FFFS Ol8T A3k VEHL Hadng
$3 TR} /M B3, HaAE AR, 4
WERAF L kAR 202 tshie
o, BISLRIL 71 g,

7. E =]
A3 FRF} AEE e $EAR, 74, $E
AT Bl oJa Be xjol9)t BFS Holn, e

A= B =33l w2 1H&58 A3 o
WA = Qi) wlEhA, £ Aol Se)dss AAg e
DBE 7=l Slo] olelst #AE 2] $18) 7t
AN L SRS BE9E Z2 3E
‘EFA Y Ak 7122AP Ministry of Construction
& Transportation, KWATER, 2003)2] Al8& =410
2 GIS 7198& A8, AR a7t o753 2 T3
A ANSEER A $3E o BEAl o)
WAe RS AF5To=2H, 7|2 AR 24e F
2skelal 7|2 AEe] EgAAde] AR tRe I

olft

FoajAStEE stk g AF7A Adk
o] 5s XQg MAsh=H o] TG
o] TRt Hrixte] FHAR W] A
o}, B Ao HFAR] HrpHEE w3
Fole Brh AfFe)n sk Hrt s A
o= AL

B Ao XA FegAse AvEeR
NG PRI BT FABR dF- Adw
ME FUT FEADD FIhe e ALE
o Hlgl £l =AY B el ol Al
og FASHE 24709] thgd XAPPERE AHF =
g N B R REUt FHEHA 123 AY
A ol X7t HzHAG AGH EAo] rEE AA=2
HIrk

[o
b
=
)

rx o

oy

=
nﬂﬂ

Lo lo
)

ool
b

AN A

v 7o) ¥aHeE Pxs) A FRFAAEA)
2A18H AEEAGS G)fEsideld, 17
T2 Q7o) A8E ARE AT 24 A2 REA
=R, & A7 §FREALATY 7)1 EAK]
3 gHol Aztel AT o] R AAFR 72
sle] dgos SasgT

2

Al-Adamata, R.AN.,, Foster, LD.L. and Babanc, S.MJ.
(2003) Groundwater vulnerability and risk mapping
for the Basaltic aquifer of the Azraq basin of Jordan
using GIS, Remote sensing and DRASTIC. Applied
Geography, v. 23, p. 303-324.

Choi, S.Y. Hwang, S.H., Park, K.G., Shin, J.H. and Yoon.
WJ. (2004) Application of Geographic Information
System for Synthetic Analysis of Multidisciplinary
Data in Seawater Intrusion Assessment. The Journal
of GIS Association of Korea. v. 12, n. 3, p. 49-60.

Han, S.H., Kim, J.S., Shin, J.W. and Kweon, LR. (2002)
GIS interpretation on the multi-attributes from the
various geophysical survey, Journal of the Korean
Geophysical Society. v. 5, n. 1, p. 29-39.

Hwang, J.H, Kim, D.H. Cho, D.L. and Song, K.Y.(1996)
1:250,000 Geological map of Andong Sheet, Korea
Institute of Geology, Mining and Materials.

Israil, M., Al-hadithi, M. and Singhal, D.C. (2006) Appli-
cation of a resistivity survey and geographical infor-
mation system (GIS) analysis for hydrogeological
zoning of a piedmont area, Himalayan foothill region,
India. Hydrogeology Journal, v. 14, p. 753-759.

Jo, S.B, Min., K.D., Woo, N.C. and Lee, S.R. (1999) A
Study on Groundwater Contamination Potential of
Pyungtaek-Gun Area, Kyunggi-Do Using GIS, Journal



GISE o1&

5;|

of the Korean Society of Groundwater Environment.
V. 6, n. 2, p. 87-94.

Jo. S.B. and Shon. H.W. (2004) A Study on the Prediction
of Groundwater Contamination using GIS, Journal of
Korean Geophysical Society. v. 7, n. 2, p. 121-134.

Kim, D.H., Hwang J H, Park, K.H. and Song, K.Y. (1998)
1:250,000 Geological Map of Pusan Sheet, Korea
Institute of Geology, Mining and Materials.

Kim, 0, Yoon, S. and Gil, YJ. (1968) 1:50,000 Geological
Map of Cheongha Sheet, Geological Survey of Korea.

Kim, Y.Y and Lee, K.K. (1999) GIS Application to Urban
Hydrogeological Analysis of Groundwater System in
Seoul Area, The Journal of GIS Association of Korea.
v. 7, n. 1, p. 103-117.

Kim. M.K. (2001) The Support System for Groundwater
Development Design using GIS, The Journal of GIS
Association of Korea, v. 9, n. 2, p. 207-225.

Kwon, YI and Lee, LK. (1973) 1:50,000 Geological Map
of Do Pyeong Sheet, Geological and Mineral Institute
of Korea.

Lee, C.K. and Moon, C.Y. (1999) Estimation of Ground-
water Table Using Well Data and GIS Digital Map,
Journal of the Korean Society of Groundwater Envi-
ronment, v. 6, n. 3, p. 133-139.

Lee, S. R, Kim, Y. S, Lee, ]. W, Park, J. H. and Woo, IK.
(2004) Development of a technique for lineament
density calculation and its application to groundwater
yield, Journal of the Geological Society of Korea, v. 40,
n. 3, p. 293-304.

Lee, S.R. (2003) Evaluation of waste disposal site using
the DRASTIC system in Southern Korea, Environ-
mental Geology, v. 44, p. 654-664.

Lee, S.R. and Choi. S.H. (1997) Groundwater Pollution
Susceptibility Assessment of Younggwang Area Using
GIS Technique, Journal of the Korean Society of
Groundwater Environment, v. 4, n. 4, p. 223-230.

Lee, S.R. and Kim. YJ. (1996) Analysis of Groundwater
Pollution Potential And Risk using DRASTIC System,
The Journal of GIS Association of Korea, v. 4, n. 1,
p.1-11.

Liu, C.W. (2004) Decision support system for managing
ground water resources in the Choushui River alluvial
in Taiwan, Journal of the American Water Resources
Association, v. 40, p. 431-442.

Marechal, J.C., Dewandel, B., Ahmed, S., Galeazzi, L. and
Zaidi, FK. (2006) Combined estimation of specific

P AR B AR sl AT 7] g By 131

yield and natural recharge in a semi-arid groundwater
basin with irrigated agriculture, Journal of Hydrology,
v. 329, p. 281-293.

Min, K.D., Lee. YH. Lee, S.R, Kim, YJ and Hahn,
J.S.(1996) Analysis of Groundwater Pollution Poten-
tial and Development of Graphic User Interface using
DRASTIC System, Journal of the Korean Society of
Groundwater Environment, v. 3, n. 2, p. 101-109.

Ministry of Construction & Transportation, KWATER,
2003, Groundwater survey in Pohang area, p. 462.

Oh, L. S. and Jeong, G.S. (1975) 1:50,000 Geological Map
of Gi Gae Sheet, Geological and Mineral Institute of
Korea.

Simsek, C. and Gunduz, O. (2006) IWQ Index: A GIS-
Integrated Technique to Assess Irrigation Water
Quality, Environmental Monitoring and Assessment,
v. 128, p. 277-300.

Solomon, S. and Quiel, E (2006) Groundwater study
using remote sensing and geographic information sys-
tems (GIS) in the central highlands of Eritrea, Hydro-
geology Journal, v. 14, p. 729-741.

Srivastava, PK. and Bhattacharya, A.K. (2006) Ground-
water assessment through an integrated approach
using remote sensing, GIS and resistivity techniques:
a case study from a hard rock terrain, International
Journal of Remote Sensing, v. 27, p. 45699-4620.

Tateiwa, 1. (1922) Geological map of Yongil Sheet, Geo-
logical Survey of Korea.

Tateiwa, I. (1922) Geological map of Kuryongpo Sheet,
Geological Survey of Korea.

Tateiwa, 1. (1922), Geological map of Youngduk Sheet,
Geological Survey of Korea.

Thapinta, A. and Huda, PE (2002) Use of geographic
information systems for assessing groundwater pol-
lution potential by pesticides in Central Thailand,
Environment International, v. 29, p. 87-93.

Um, S. H. Lee, D.W. and Bak, B.S. (1964) 1:50,000 Geo-
logical Map of Pohang Sheet, Geological Survey of
Korea.

Won, ].S., Woo, N.C. and Kim. YJ. (2004) Analysis of
Influential Factors on Nitrate Distrivution in Ground
Water in an Urbanizing Area Using GIS, Economic
and Environmental Geology, v. 37, n. 6, p. 647-655.

20073 59 74 Y315, 20084 249 139 AR



