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Abstract: We have monitored and analyzed water environment for Niyang River, the branch of the Yarlung Zangbo River, Tibet,
based on seasons from November 2008 to October 2009. The results are as follows: Firstly, based on Pearson correlation matrix,
physico-chemical factors for Niyang River can be divided into three categories, which are low correlation physicochemical factors,
mid correlation physico-chemical factors and high correlation physico-chemical factors. Secondly, based on factorial analysis, phys-
icochemical factors for Niyang River can be divided into four categories, which are normal physico-chemical factors, hardness rele-
vant physico-chemical factors, elevation, and physicochemical factors affecting growth of aquatic organism. Thirdly, based on
PCA, the characteristics of level period, wet season and dry season are significantly different, there is no difference along Niyang
River from upstream to downstream. Last but not least, we have structured regression equation between elevation and relevant phys-
icochemical factors, regression equation between bottom water temperature and relevant physicochemical factors. The paper also
suggests paying close attention to water environment monitoring, in order to warrantee the sustainable development of Niyang River
aquatorium ecology.
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Tab. 1 Physico-chemical parameter, code, unit, anylasis method and water sample presearved method

AR FE bR R4 AL PRAE T 5 VIR IWIRES
KR WTs C - CX401 Bz e
JRIE KR WTy C - CX401 L7 &

SR T C — CX-401 BLi7 g
pH {E pH TN - CX401 Bl e
fifi J3 TH °DH SCHk[10] i CaCO, 314
BT Mg mg/L XHk[10] GB 11905— 1989
5 Ca mg/L k[ 10] GB 11905— 1989
e Na* mg/L k[ 10] GB 11904 — 1989
BT K* mg/L SCHk[10] GB 11904 — 1989
3 Fe mg/L SCHEk[10] SCHk[10] ,2002
TR AR NO; me/L, SCHER[10] GB 7480— 1987
i vdi) S03- mg/L SCHik[10] GB 13196—1991
TR IR AR HCO; mg/L, SCHR[10] SCHK[10],2002
BT cl- mg/L SCHk[10] HJ/T 84—2001
TERR AR Si03~ mg/T, SCHR[10] SCHK[10],2002
WALEE TDS me/L, SCHEk[10] CEk[107,2002
b 4 COD mg/L, CHR[10] GB 11914 — 1989
FERE DO me/L, SCER[10] GB 7489— 1987
=30y = DOy mg/ L XHk[10] GB 7489— 1987
M4 a Chl. a mg/L, SCHR[10] SL 88— 1994
A TN mg/L SCHR[10] GB 11894 — 1989
pexo: TP mg/L CHk[10] GB 11893 — 1989
ka7 §?2- mg/L CHk[10] GB/T 16489— 1996
SR TA mg/L k[ 10] SCHk[107,2002
A NH, -N mg/L SCHik[10] GB 7479 — 1987

i3 SPSS 18. 0 FEN7 JE PR K BB AL TR AR Pearson AHOCHERE [, FIAT PR 234 J5 VA AT JE AT K B AL 32
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7732 (principal component analysis ) X J& P 7K 5T BAL F5 AR 28 AR HEAT 20 #F

2 ERE5H

2.1 Rk B IEIREE ST
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] AR S , 255 R (3R 2) L 7F 26 WK RHEL AR bR {5 B R, A R0 (P < 0. 05) 78 10 T LL T 48 b
11 I00, Fu 4 A R0 R Bk (pHL (B VB ViR A IR JE AR B R R R B L, nT LB AN AR
I EE S i JE PRl K AR AR AR S Y 7, e, S50 3R AR S R HE Fn A B B 45 B TR SR L TETR AR L PR K a
DA BB 6 3. B E A SEIR (P <0.05) 7F 10 ~ 15 Wi BAL IR F4 9 30, 3G S B F Bl IR R FRAR
WAL AL 2EFE SR N RIR SR RIBEEE , vT UK & TRR hy o BE R i e il K (R B AR S R 7. 2 A
KIF (P <0.05) 78 15 WL L BFALIR F4 6 01, A FEREFRAR 41 4R o B2 JRZ IR LRI,
AR B ATTHR A 150 BE S i PR 7K AR B R AR G B, il 3 A S 0 e 22 )R IS A IR B, 36 22 T,
2.2 BEmKEEBULISTRTE S

FAMT R 204 2 W7 e 1 T K R BRAL B AR AR, 2t R Mk O (96 e i S f 2 0, 1 8 A~ o BT
TIRREETL 84.89% , W H 26 T/K FHALFEHRIALN 4 2555 1 20 Je il /K M B H0 0 iy BRAR AR s, 0 == K
A3 VRIS 2 B Al KRR 2 IR R R I ORI T AT RN BRIRAR BRAR SR
AEF EFE R R R EEME K2R T E a BA B B FIA A RS 18 TR ML
Fobr s 58 2 8N E RS 3 TR, S R TR TR K AR A B BE MR S A, A < 5 R4 5 45 3 KA, B 3 4
4355 4 N K AR AR A R K B AR, W0 308 5 3 6 A A T TR A4S pH A LR T
TRl SRS S TIHALIEIR (3.6 4).
2.3 Bk i BN 1 R e B 4 AE 43 AT

L PCA fRRRJE B AR E b M SR 2 A, BT 32 R R 2 IGA 48. 7% . Je PRIV R I , /K AR
) B R Mg MR, TR S G R 5T , 7 228 00 A0 RIS 40 2 o TR A BB It e g A, L R A 21 T
HIE KRR, E BRI ZE MR 2 (MK ) (e i WK AR BRAE A JoR U5 o — 28, 22 (K ) Rk ZE
oK) B J AR AR BB M B4 — 2, Je PRTRD K AR B P SR 5 2 AP R A Sk (TR 1)
2.4 BEAKEER KERESHXBVEAF—TEEFEHE

TR DL E — N X A TR R R SRR B N Ak, B T2 WU B (R BE X 1 sl R LT, i Tk
T, 2 SR B AT, oA BT K2 ) P 2 AR T AL T ARV X K BB 1 S
K ARJE BEMKAR M 5 1R R TETE BB A (R 2) , [, O THR9EJe B3k 5 HAb AR e AL B 7
B ERSCFR A T JE BRI 5 A S AL IR 1 g — s [ U3 2, JE VR T 5 0 i A — o [l U3 7 1 1
FEIR FA K PRBE B 45 BRIR G GERRAR A4 3 a, HIHIEARSE, Fri @i — el A 5 R R B3 (P <
0.05) ([d2). ®F)KZEE SHOCHEIL N TR i — oo |53 07 72, X e M SCBAL N 745 %2 IR E <R . pH
B AN F I IR BREAAR RIR SR (A F MR L R R R B RE R R R
ATERER a B B S AT 18 THHK AR bR, T s i — oA B R (P <0.05) , Hf 5K
JEKIR R A A BN A BRIR SR L R Z IR A JRZ AR A BT 5 L 7, 24y 13 33
HLHE T 52K IRB 2 IEARSE (18 3).
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Tab. 3 Total variance explanations for physico-chemical factors of water quality index for Niyang River

W RHIE (A FEWOE 7 FZRA TERE 5 FaR A
o
AL A PEMOBRBE 0 rEN BB . rEH BB
o N 7 L % A B /% A H%
Elevation 8.258  31.761  31.761  8.258  31.761  31.761  6.146  23.638  23.638
WTq 3.936 15. 140 46.902 3.936 15. 140 46.902 5.457 20.987 44.625
WTy 2.562 9.853 56.755 2.562 9.853 56.755 2.422 9.314 53.939
T 1.775 6.828 63.583 1.775 6.828 63.583 1.873 7.204 61.143
pH 1.610 6.194 69.7717 1.610 6.194 69.777 1.738 6.684 67.828
TH 1.425 5.481 75.258 1.425 5.481 75.258 1.623 6.244 74.072
Mg * 1.238 4.763  80.021 1.238 4.763  80.021 1.547 5.949  80.021
Ca 0.975 3.750 83.771
Na* 0.850 3.270 87.040
K* 0.590 2.270 89.310
Fe 0.496 1.907 91.217
NO; 0.451 1.733  92.950
S0;~ 0.388 1.492 94. 442
HCO; 0.334 1.283  95.725
Cl~ 0.321 1.236 96.961
SiO%' 0.188 0.725 97.686
TDS 0.145 0.558 98.244
COD 0.117 0.451 98. 695
DO 0.099 0.381  99.076
DO, 0.079 0.304  99.381
Chl. a 0.059 0.226 99. 606
TN 0.038 0.146 99.752
TP 0.027 0.105 99. 857
s?- 0.023 0.090 99.947
TA 0.014 0.053  100.000
NH," -N 0 0 100. 000

R 4 JETEAK S AL TR R e F2 o A

Tab. 4 Rotated principal component matrix of water physico-chemical factors for Niyang River

FE o
HAL RS
1 2 3 4 5 6 7

Elevation 0.097 0.131 0.469 0.736 -0.207 -0.210 0.049
WTy 0.813 0.260 -0.198 -0.172 0.089 0.172 0.188
WTy 0.806 0.293 -0.094 -0.100 0.080 0.165 0.240
T 0.764 0.134 -0.133 0.156 -0.044 0.027 0.185
pH 0.377 0.037 0.296 0.025 0.039 0.778 0.062
TH -0.133 -0.038 0.930 0.057 0.056 0.038 0.250
Mg?* 0.163 0.174 0.101 -0.062 0.129 -0.168 0.866
Ca -0.214 -0.122 0.910 0.088 -0.003 0.119 -0.154
Na* 0.262 0.726 -0.049 0.037 0.450 0.012 0.290
K* 0.020 0.892 0.109 -0.191 0.132 -0.033 0.238
Fe 0.128 0.263 0.018 -0.089 0.744 -0.076 0.015
NO; 0.182 0.868 -0.043 0.248 0.062 0.032 -0.120
S0;~ 0.889 0.265 -0.021 -0.035 -0.060 -0.136 0.006
HCO; -0.118 -0.669 0.019 0.620 0.047 0.272 -0.064
Cl~ 0.675 -0.270 -0.185 0.414 0.128 -0.086 -0.114
Si0%- 0.554 0.373 0.423 -0.007 0.091 -0.144 -0.143
TDS -0.514 -0.100 0.073 -0.276 0.259 -0.160 -0.527
COD 0.441 0.653 -0.129 -0.006 -0.281 -0.003 -0.009
DOg -0.729 0.054 0.019 -0.077 -0.158 0.028 0.048
DOy -0.767 0.171 -0.181 0.211 -0.039 0.010 0.180
Chl. a 0.648 0.345 0.055 0.013 -0.525 -0.136 0.049
TN -0.009 0.818 -0.161 0.169 -0.199 -0.003 -0.109
TP -0.210 -0.280 -0.101 -0.017 -0.148 0.777 -0.192
s?- 0.216 0.696 0.111 -0.097 0.423 0.022 0.099
TA -0.162 —-0.688 -0.024 0.603 0.042 0.216 0.016
NH, -N 0.459 0.229 -0.087 -0.246 -0.399 0.219 -0.104

s IR R AR A (LR I R DRy g — A B0 A 8 Rt B s A K BRI A, I IR .
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Fig. 1 Spatio-temporal character for physico-chemical characteristics for Niyang River based on PCA
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Fig. 2 Regression equation between elevation and relevant physico-chemical factors for Niyang River
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