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Abstract

The monthly water quality data measured at 19 stations located in the Sapkyo reservoir
watershed were clustered into 2 to 7 clusters and factor analysis was conducted to characterize
the water quality, using the information obtained from cluster analysis. The result of cluster
analysis shows that Sapkyo reservoir and each stream (Sapkyo stream, Muhan stream and
Kokkyo stream) in Sapkyo reservoir watershed have their own water quality characteristics.
The result of water quality analysis indicates that the concentration of suspended solids from
Sapkyo reservoir is much higher than those of other streams, and which is probably because
of increment of phytoplankton biomass with rich nutrient flowing into Sapkyo reservoir from
the upper stream of watershed. Furthermore, the concentrations of biochemical oxygen demand
and chemical oxygen demand were 3.5 to 4.8 times and 1.7 to 2.5 times those of other streams,
respectively. The overall water quality of Sapkyo reservoir watershed was considered to exceed
eutrophic condition. Based on factor analysis, the water quality characteristics of Sapkyo
stream and Muhan stream were closely related with farm land and residence. The water
quality of Kokkyo stream was influenced by superabundant organic matter flowing from
Chonan city and district wastewater treatment plant located in the upper stream of Kokkyo
stream. The water quality factor influencing Sapkyo reservoir was closely related with water
quality factors of other three streams.
keywords : reservoir, streams, water quality, cluster analysis, factor analysis
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Table 1. The Euclidean distance matrix of 19 sampling stations using monthly water quality data
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Fig. 3. The dendrogram showing the clustering process
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Table 2. Cluster membership between water quality sampling stations
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0.86, 0.70, 0.73 = K234 0.82, 0.70, 0.742A =
el ) 2oz ¥ 4 A3, BODS COD7L
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Table 3. Factor lcadings of factor 1 at S1, S2 and S3

Water auaity s1 s2 s3

DO 075737 ~0.76415
BOD 073356

COD 084773

5C 059272 064048

™ 057161
TP 0.73557

TC 068228
TSS ~080375 0.80447

Table 4. Factor loadings of factor 1 at M1, M2, M3, M4 and M5

Water quality

variable Ml

M2

M3 M4 M5

DO -0.67869

-0.78791 -0.78787 -0.78787

BOD

COD 0.77033

0.74925

0.64728 0.73829 0.73829

sSC

TN

TP

TC 0.75409

TSS

0.82688

0.74794 0.74215 0.74215
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Table 5. Factor loadings of factor 1 at M23, K22, K21, K24, K25, K11, K31 and K12

Water quality | poq K22 K21 K24 K25 K1l K31 K12
variable
DO -0.66527
BOD 0.75505 | 0.81844 0.86710 | 076207 | 078190 | 080526 | 0.65046
CoD 087329 | 0.78909 085231 | 085447 | 0.84542
5C 073682 | 0.72567 | 057199 | 067546 | 0.61085 0.83873
TN 082176 | 0.86444 | 064159 0.76667
TP 069566 | 0.70166 | 0.78707 0.69895 0.85057
TC
TSS 062524 | 0.84219
Table 6. Factor loadings of factor 1 at R1, R2 and R3
e @ =
DO 0.70408 0.81232
BOD 0.70150
COD 0.81258
SC 0.82435 0.80332
TN 0.69199 0.64343
TP 0.63236
TC
TSS 059899
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L, MR te 2es BRE RSB U 18908 FEHJLL oJRL SFE felshiA 7
T 2AENE AAjEle] 7] MR e FASAES B Ao FAXERE vRHe get 5E AR
ol 81e dofrsith wRHEA Ao oahd A o] W Ao FHHAND. FwHY) A Ak
3 #9 E ARE BMe A e9Rel wE o] fYHE FAFES 8- ATl Al
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