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Water Quality in Lake Hamana
- ——— Studies by Principal Component Analysis ——

Toru Nakane and Hiroshi Fushimi

ABSTRACT
- ‘Water quality data in Lake Hamana was examined by the Principal
Component Analysis (PCA). From the first three principal components,
the following features were derived.
1) Increase of organic matter associated with low chlorinity and
high water temperature,
2) Decomposition process associated with oxygen consumption
(Increase of ammonia and phosphate).
3) Dispersion process of the river-origin nutrients (nitrate and
silicate). _ ’
Based on these properties, all stations were classified into four
groups.
The environmental factors controlling the water quality in Lake
Hamana were considered to be water temperature, chlorinity and
dissolved oxygen.
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Table 1 Summary of the P CA using the entire investigation data
. Principal component
Variable 7. Z. Z. 7.
Water temp. 0.74 0.28 -0.32 -0.29
o} -0.81 0.34 -0.35 0.20
DO 0.54 -0.71 -0.03 0.09
.g CcCOD 0.95 -0.08 -0.17 -0.03
9 NO;—N 0.46 -0.36 0.73 -0.02
S NO,—N 0.22 | -0.29 | 0.39 | 0.78
:é‘ NH,—N -0.08 0.85 0.35 0.18
p T—P 0.75 0.52 -0.07 0.16
e PO,—P 10,01 0.83 0.26 | 0.06
Si0,—S1i 0.37 0.23 0.68 | -0.46
Chl.a 0.87 0.08 -0.40 0.04
Phaeo pig. 0.72 0.37 -0.17 0.30
Eigen value 4.62 2.80 1.78 1.10
Accunlated o, 38.5 | 61.8 | 76.7 | 85.9
contribution
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Fig. 2 Scores in the plane of the first three principal components
extracted from the PCA using the entire investigation data.
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Table 2 Sumary of the PCA using the each investigation data

Principal component
Variable Apr. 1981 Jul,1981 Oct.1881 Apr.1982 Jul.1982
Zo] Za| Zal| Zo| Za| Zo| Zo| Zo| Za| Zo| Zo| Za| Za]| Z.| Zs

Water temp. | (+) ++ + | (+) + +4+

ce -1 (P - ++ | (=) - - =)
s | DO - + - ) (CORNCORRCORR 2
E | cop ++ ++ - + ++
= | NO,—-N ++ B+ -]+ ++ (+) (+)
S | NO,-N ++ NGO RNCORNCORNE I I () -
. NH,—-N ++ =]+ + [ ++ + =1+
S | T-p ++ +) + + OB+ ++
9 PO,—P B ++ [ ) + ++ | ()| () +
= | 8i0,—8i | + | + + ()] + ++ ++

Chl.a + ++ | - +{ ) ++ =)

Phaeo pig. [ ++ ++ S2 A RS) =) - 1) +
Eigen value 6.28]2.85[1.08{5.63]2.49]2.07{5.41] 2,95} 1.58| 5.76 | 2.00 | 1,67 { 5.51 | 2.84| 1.90
Acounlated oy 1oy 41 76,1 | 85.1|47.0]67.7|84.9] 45.1 | 69.6 | 82.9| 48.0| 64.7 | 78.7| 45.9 | 69.6 | 85.3
contribution
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——1-0.8> —:-0.8~0.6 (=): -0.6~0.4



§i0:-Si ) OHRFAFRIIE, F7D0
AEDHVWRFEFEEZRL, EBRO
HREINEBIZIRZ . DEDFFNCEH
SFshtTns, TADZ, 1K, £H
B OERASIFTEOSNIZ, &7,
OFEN—2DERSTE LTEARE N,
IEDHEICEBOEEBREN, ADKH
KEBORINSFEaENEHIATL
Bo

NOs-N, Si0.-Si (319824F I BEskiLiE
DORBIEFELTZ, THESFSAT
WABR, 1981FICIIEBIEFOBREL R
TZ. TRVWEFARRLELE->TVWS,

10 ; Z, DRFERBOFSIIKE
EBROTTRAEBICHE->TWES, #£-T
Z, FADHMICKBOLEEBE, FEO
J5ENC BB DR B A R T RSy
EEZZ onb, LolL, WADERDE
F 7 H &0 EMEIDIE N,
@) RaT7EGAXKIck3EHONE
KRBHOERS T TR/ ONILR 2

THARKE G EIC, ZOBELOMBEMN
EEL TS ORESENEML TY
5) HimEFE LY, FheEh | >DOER
ELTHELE, Z0EFZR, xa7
AN L0 12 3 RERIOEHRNE
REHTEL S0, 2FEWHOERS
SHSHMHENILITO L S 1M E:
FEOBZELE—L 1,

« KETOLEBE OKBO LR LD

BT FRMEOHEM)

BB TOSEE (BRYIOMRICH

S DODEE ENH-N , PO-P D&MD)
* BE/KRZ IR D KBS O BB,

R aAT7HAHERN SHBIE N3 B8ERIC
DWCTA~DOERAZ%EM Lz, Table
JIBEFOEHHMERT,

3 -3 REMOMENEE

1981FE 4 AL 1982 T HIcBF 2 8%
HoMmNEE£Fig. 3, 477, X
hTRE—EFATHLZOHFENE LW
&licid, TSIcFDEMEMES LI

Table 3 Water properties of the four groups
classified by the PCA.

Group Water temp., L. Dissolved | River-origin
] Chlorinity .
name Organic matter oxygen nutrients
A High Low High High
B Low High Lov Low— Average
C Average
D Low High Average Low
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Fig. 3 Longitudinal sectional distributions of the four groups
classified by the PCA.
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Fig. 4 Surface horizontal distributions of the four groups classified
by the PCA.
symbol : same as Fig.3
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