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An Analysis on Water Pollution Degree by the Watershed
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The purpose of this study is to evaluate the water pollution degree in the Mid-Nakdong River watershed
regarding to.landcover types using GIS method. As a result of landcover classification, rate of urban appeared
highly on Daegu Metropolitan city. Also, rate of agricuiture showed highly in the riparian zones of the Nakdong
and Guemho River and rate of forest appeared highly in the borders of the study area. To identify the groups
of watershed with similar landcover patterns using the Cluster Analysis.

According to the cluster analysis, the fifty sub-watersheds were grouped in three clusters, "Urban watershed",
"Agriculture watershed"”, "Forest watershed". The proportion of urban area in each cluster had a positive

correlation with water pollution degree.

Otherwise, the proportion of agriculture in the Agriculture watershed had a high positive correlation with
water pollution degree. Therefore, it is necessary to estimate environmental capacity of water quality considering
ccological and environmental characteristics of watershed ecosystem and expand water quality monitoring systems

to small stream.

Key Words : Cluster analysis, Environment capacity, GIS, Landcover classification, Nakdong River, Watershed
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l Landcover classification map |
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Rate(%) of agriculture
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Cluster analys:s of watershed groups
from Iandcover patterns®

!

Correlation analysis between water
quality variables and landcover
" types in.each cluster

Fig. 2. The analysis process of this study.
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Fig. 3. Landcover map.
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Table 1. Area of landcover in 2000

& 67.6%F Aot

Class Area(km®) Rate(%)
Urban 165.3 29
Agriculture 1593.8 279
Forest 3861.4 676
Grass 6.0 0.1
Water 60.0 1.1
Barren 255 04
Total 5712.0 100.0

351



¢+ A-ANBT-NAE-FFB
£ BT FL ddo] i EAAE & &9 AN g, BFE A T& EHos 5o
AdARE g FAajg Histe 5 sl I ¥gg AMEFo| FUistHEA oy 349
& AAEer & Aoz dvdrt F¥stE 2zt Aok weAM $EAE A A
TG EARG vlgef B4 ZAde Fig 4@ o8N Z&AHoz Ay A 29w A
A BE Hkeh o] NHEHFW3I), 857 FF el qF AEHA BYE ] o]FoAofstm, &
(W31) & 470 AGA 80% olde) £& Hlgo] 99 AFE A% FHsAd Fo] Ao
Hebgen 53], AHA FH(WaolME 4995%9 & Aoz Algdr
M & EAAY HEo] UERT EAAYY pRlgo g MES MAAE AFsti, ZRAAH
Hlgo] A 248 4 #9 FATHY EF U HoE REMXJL e A f9dY BE¥ vg
TRGA ] EYFHE FHLE F879 FobRel & A¥nw, HEAAFW3) 59 T fFgdMe
rEaha gy dEdl sHFA o dFel  wWAHNgo] 86.0% oo YEton Sa, 4F
2 oz gudeh W, SAAY Ho] 40% | FAWINL Hlgo] 27%E /MY EA vehy
ol oR YEh: £ dRge] tiFZHA A o o)xF Ay wgol 850% oo R Yehie
2o g4 EASE APHD YL & F A $A59 APHY EXL By FALE JHD
ok olell whal, GEF TR dRE UGN B3 o] o] FHHE AFAHo] g
G Hgo] 20% Ve U 47 A oz BMIHQY JEAY Fate BF 929
b AEE € 5 QA olE £99 AFAL B fodoE A v go] B JEhtn B3 £A
o2 & W FEAMt AET wob AL BAC]  xejo] wyy AMeHE, AHH fdlAE 4
& BFof ofsbl deiie o= ddd. R E] ol 40.0% vl Mk UK oleld A
e s8AY WS EMY AoZ(Fig  ge 87 mEsn e FREE Auy s
4(b), AHFFW09), £ 24 FH(W26) 5 670 A wz A4 S0z s A4y & AX Y S 3
oo 1_‘;‘:’—‘—131%21 40.0% 01%‘;0_3 ‘%E}Ur_,xdsé’“ AR o] wZHo] ooz AgAoT AA I
d FEPom HHAYDG ofF AH IFAU wgm xaxq sge 2AHe Wey oz
AYH e Anue, ZA AER 8508 goay
o Weld xel BEsin gt BAA M8l goy masiue Yud 54 sk =4
00% VIA FAE T F2A EFE A qq9 wee 93794 ITIGNE ERes
dg402 UBRss & F m, BANE]  caga v vmun sax 0eS A @
_ S = T T mal, 578 £ HAL ¢
200% U]tLI}OL_ Oga(itg(W18), 7]'01:2\_—1 Tr'l(W4O) (] k1 _g_/k:,l_j_o] _g_ol-s]_ \:}_%_7]__74_ :Liy}.g/] JEJ_E-E—
o gERe) AHY HAH| Qo] o FTow KA 2 oo = e m-=lem T
\_‘:HT—\L‘] dTwa I ]'ﬁ'] T NoR T’_—“IQ 2] O e =) = o wsl Alao 31
121 o o K] J——i 17_7'“ T—Es}'ﬂ Al/o\iu}' —‘—t\f_, L.D’l l?i}{_]
%{_Q_D:L 75_17\(_{7& Tl'gv:i( 44)9‘] %iTT: E/\]Z]‘?_Ii ?175‘]‘ 00 =136 22 = A (BN
o] BE MBS Mam glol JHAOE EHA g e 4RE '5’3.9-; A YEerEon,
bl i e R skl kg ARl vl Al S Aew
ul o] WA Uhehyteh, Npeiu
)Y FAAE A P+HA FgF¥E U '
AaA ol FRAE S SN AFEAMHA 32. EX VY ol w& f99 FYEH
(biotop)Z EEHE Ftoltt®, zei A2 w3 fFeolgte AL ARBEH AARY 228 2

(a) Rate of urban

(b) Rate of agriculture

(c) Rate of forest

Fig. 4. Maps of landcover patterns in watershed.
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Fig. 5. Results of watershed groups by cluster analysis.

Table 2. Statistical characteristics in each cluster23.3

Cluster I Cluster I Cluster I Foval Canonical Correctness of
-value . .
Ave (%) CV {Ave(%) CV [Ave(%) CV correlation  classification
Urban 39.8 0.23 25 1.45 09 164 | 186.2%*
Agriculture 233 0.33 377 0.19 19.2 0.33 42.9%% 0.94 9.0
Forest 351 0.10 57.4 0.15 79.0 0.09 68.8%*

“Correlation is significant at the 0.01 level (2-tailed)
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Table 3. Results of the correlation analysis between
water quality variables and landcover pat-

terns
ater quality BOD T-N T-P
Landcover (n=26) (n=26) (n=26)
Urban 0.515%x* 0.733+%  0.664**
Agriculture 0.020 -0.122 -0.127
Forest -0.396% -(0.469% -0.406%

“Correlation is significant at the 0.01 level(2- tailed)
*Correlation is significant at the 0.05 level(2- tailed)
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Table 4. Characteristics of water quality in each cluster

neE F98 $E09

A
A

M

(Unit : mg/L)

Clusters Urban watershed Agriculture watershed Forest watershed
Water quality Mean Max. Min. Mean Max. Min. Mean Max. Min.
BOD 9.26 18.00 4.10 3.20 9.70 0.70 491 19.20 0.60
T-N 13.60 1862 10.48 3.69 7.10 1.74 534 18.00 0.65
T-P 0.87 1.14 0.68 0.17 0.50 0.04 0.32 150 0.01

Table 5. Results of the correlation analysis between water quality variables and landcover patterns in each cluster

Agriculture watershed

Forest watershed

ater quality Urban_watershed
Landcover BOD T-N T-P

BOD T-N T-P

BOD T-N T-F

Urban 0.864 0.960 0.987
Agriculture -0669 0830 - -0.891
Forest -0.762  -0.582 -0.478

0.675%x 0757+  0.775%x
0668+ 0597  0.502
—0.820%* -0.823%* -0.734%*

0.666 0.759« 0699
0.356 0.320 0412
-0600  -0571  -0.533

"Correlation is significant at the 0.01 level(2-tailed)
*Correlation is significant at the 0.05 level(2-tailed)
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