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Evaluation of water pollution comprehensive index and analysis of its dominant factor

Based on water environment spatial distribution characteristic of a reservoir in Hubei

HE Xin'?, CHEN Xiaofei', ZHENG Zhijie*, BO Juan’, HUANG Xiangyang®>, WU Xiaogang™’
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University, Jingzhou 434023, China; 3. Engineering Research Center of Ecology and Agricultural Use of Wetland, Ministry of
Education, Jingzhou 434025, China)

Abstract: In order to analyze the main pollution index of riverine reservoir, the comprehensive indexes and principal
component analysis were used to evaluate the water quality of this reservoir, according to the spatial distribution characteristics of
water quality through the measurement results of a riverine reservoir in Hubei Province during 2018-2019. The result showed that
this reservoir was mainly polluted by nitrogen and phosphorus. The main reason was the indiscriminate discharged of sewage from
surrounding agricultural production and the decomposition of aquatic plants in the reservoir. In addition, the influence relationship
among the indexes was also clarified. The positive load factors were water temperature (T) and permanganate index (CODyyy) of the
first principal components, which mainly reflected that the rise of water temperature promoted the increase of organic matter content.
While the second principal component positive load factors were total nitrogen (TN) and nitrate nitrogen (NO;™-N), and the negative
load factor was pH, which reflected the phenomenon of aquatic plants in the reservoir consumed nitrogen salt, thus increasing pH.
The positive load factor of the third principal component was phosphate (PO,’") index. It indicated the eutrophic degree of the water
in this reservoir.

Keywords: riverine reservoir; spatial distribution characteristic; comprehensive pollution index; principal component
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A HF 5T X B A7 T 30.349 888 ~ 30.386 834°N,
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iRtk (PO, ) RN PR L F5 4L (CODyy,) o A HL
IR IR AR XA R AT K FERAR, FF o067
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us-cm

m m mg-L!

NH,-N/ NO,-N/ NO,-N/ TN/ TP/ PO/
mg-L™!

CODy,/
mg'L!' mgl' mgLl' mgLl' mgLl' mgL!

1# 1487 437 1.26

338.71  9.668 8.87  0.112

0.009 1.971 2446  0.059 0.034 1.357
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S T/ H/ SD/ HS%/ DO/ NH,-N/ NO,-N/ NO;-N/ TN/ TP/ PO,/ CODy/
m m  psem' mglL! mgl' mgl' mgl' mgl' mgl' mgl' mglL"
2# 1633 1014 126 28159 10.541 892  0.136 0.011 1.890 2379  0.055 0.046  1.663
3% 1579 17.55 154 31194 10518 9.03  0.161 0.012 1.825 2321 0.057 0.034  1.633
4# 1602 1577 159 27536 10259 897  0.125 0.018 1.645 2171  0.056  0.036  1.649
54 1626 1812 194 277.18 9947 8.60 0254 0.018 1.758 2311  0.046  0.034  1.425
64 1632 2136 194 27585 10.084 878  0.116 0.019 1782 2367  0.050 0.028 1342
7# 1606 28.18 206 288.07 9.813 8.86 0.148 0.019 1.800 2352 0.056 0.036  1.428
+1# 1880 336 1.54 21434 10918 896  0.169 0.013 1485  1.862 0.043 0019 1974
2# 1858  / /22526 10.082 9.47  0.202 0.011 0914 1388 0.101  0.028  1.698
+3# 2020  / /21172 11.993 953  0.173 0.008 0.897 1428 0.041 0014 1534
B 1692 14.85 1.64 27000 10382 9.00  0.160 0.014 1597 2102 0.056 0.031  1.570
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2.1

JE KA Y AR SE B KR 16.92 °C L K IR 14.85 m,
B 1.64 m, 53 270.00 ps/cm; 4F ¥ pH
9.00, 7K AR SR B ; 45T 40 i R S R,
10.382 mg/L, iA 3| I ZEK Bitmife; 4P A A S =
0.160 mg/L, ik E| M /K 85 T IR Tibrif; 45735
MRS 2.102 mg/L, 48 33 % /K PR 8T T bR 1
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k2 ZETHEEITENSRE %3 KESTIBRSENIEH P, REGTHRIEH P
Pl IG5 B8 5 KHEE DO CODy, NH/-N TP TN P K554 5

<0.20 T # 052 023 011 1.19245 09 T
0.21 ~ 0.40 i T T 2# 047 028 014 1.1 2.38 0.87 i
0.41 ~0.70 R Y 3# 048 027 016 1.14 232 0.87 i
0.71 ~ 1.00 SEREE S 4 049 027 013 1.13 2.17 0.84 i
1.01 ~2.00 WY 5# 05 024 025 093231 0.85 i
>2.00 JrETG g 64 05 022 012 0.99 237 0.84 i
F (1), PRk g2 75 R ke 8, n Jk i 7# 051 024 0.5 1.11 235087 T
75 L AR TR (2 10 350), P, M55 i THOK B br +1# 046 033 0.17 0.86 1.86 0.74 i
175 e 3 P8 8L (Ppo MR E ML AT L 4840, +2# 05 028 02 20213908  HUE
C; 5 i UK AR bR S MR, Co A5 i UK 3% 042 026 0.7 0.81 1.43 0.62 BE
FARBR bR R BE AL FHIE 048 026 0.6 1.13 2.1 0.83 HE

222 GAFRISHEMER BRI A KR
FEPRCARA K (D) #4715, 1R BDK LR A 15 Y48
B, W4 3.

3 AT, K IERIZE BT YR B0 0.83, BR+
3#aS AR TR VS b, IR T TS Yo A RFE A
DR S TG YR BEEEITE 0.11 ~ 2.45 Z (8], Fff4A
Febr)m TR e, BOIEH ; MR R 508 T
THIEGON, 75 QGO 2R C IR TE bR, XK
[ M /)N TS Yot 0™, JE T E TS Y B
R a A, B RE TS YL, it V IhaiE
BRAE . PRI T /KA = 5 YR AR N R G e

23 KEKEESEFHH

231 ERABEAEE IR TEAERNKE 205,
IR RANKIFEAR, XFFIAT 11 WK 48 bRt 1T
KMO 5 Bartlett #k J& & 6 5 DLz 56 H 38 B M .
KMO ¥ 5 280K 0.616>0.5, Bartlett BRIE 546 5645
RN 209.392, BRIEK I P {H A 0.000<0.05, 1 H /K
AR bR Z [AFAE— A . 2 TR IR 25 SR A2 i
T ARG RS R o0 Brik

232 ERSH4AER A SPSS AT IS5
Brvgeitahin, Wik 4.

R4 ERASTHRITER

e BT 22
(L GERR FRICFJ7 FERA
% XK g bR

ait Jr %% 2% wit T 72 09% 2B%
1 CODy, 4.036 36.690 36.690 4.036 36.690 36.690
2 T 2.859 25.987 62.677 2.859 25.987 62.677
3 NO; -N 1711 15.558 78.235 1711 15.558 78.235
4 Cond 0.870 7.906 86.142
5 NH,-N 0.474 4311 90.453
6 pH 0.447 4.059 94.513
7 NO,-N 0.256 2.324 96.837
8 N 0.222 2.014 98.851
9 PO,” 0.067 0.609 99.460
10 TP 0.031 0.284 99.744
11 DO 0.028 0.256 100.00

& 4 v AT 3 I E R RRIEE Y R T 1, B
H 3 R 1Y 7 22 DR R 43 51 R 36.690% , 25.987%

F115.558%, 2R 22K K 8 T 78.235%, Bl BFfi#
BT 78.235% HBHEA AL R, VA B REE 54
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AR 11 BUK Bibnif
A5 I B3 X6 K AR A B A 2 S 4 A
FEJE, Horp Epl oy IR g R, W3k 5.
x5 FRHREFHREERR

)i
S KRR
PC1 PC2 PC3
1 CODy, 0.915 0.201 0.049
2 T 0.941 —0.273 —-0.039
3 NO;-N 0.585 0.781 —0.044
4 Cond —0.805 0.014 0.340
5 NH,"-N —0.356 —0.441 —0.368
6 pH 0.464 —0.743 0.048
7 NO,-N —0.365 0.542 —0.597
8 TN 0.162 0.886 0.085
9 PO, —0.232 —0.128 0.890
10 TP —0.598 0.498 0.298
11 DO —0.640 —-0.213 —0.455

5 TR, S — E A G A m R
ERFEEC KRN SR AK TAE AR . o, IEAHSC
T bR K IR B0 PR 3 far s, o 0.941; HUCH =R iR
ERFEHL, 35 0.915; LTI Sy 17 AH 5 1 B 4 1 48
b, HAE M-0.805. PR Gz /K 2 A9 55 — oy 22
WK T v XA L A R E R . 45
HKIR . EER R ERFE B FL TR G K AR bR Y 23 [A]
S IE LR, KRS S R R 48 B AR S IE A G
TR S RN GE S AR, X T
BT BT A R B PRI L

58 FE A R RIKBTE bR E 2 NOs N,
pH A1 TN, Hr TN 555 — F 5l 43 i A X R 8w
. T2 oA 0.886, Hivk 43 il A NO5-N Al pH,
R 21 409 h 0.781 F1—0.743 . R, 55 — F %
g1 FE WK PEAK AR B FR PR R-IE . BTN
KR TN F NO5-N F5 4%, 6 £ faf P 1A /K AR 11
pH, X Ui P 24 pH FF & HF, TN Al NO5 -N #5452 4
REJE o BERAE KA A W A A7 108 37 ) S Ll
XPVF AR 0 A BT — 7 AR SRR T, Tk —ad
PR S TR v 9 AR 20, DT B = 7K AR 1)
pH{E™, 4G =M AfE ol Bk E, pH S TN,
NO; -N [ AR A4 DA IEA AT A& A a3, 558
Frig OUAHAT o

55 = F R B VI K B dE A PO,

HARERECH 0.890, S T 32 7K AR 1) il i
FRAE o AR T BB R A Shy 52 1) T iR AR ) A A
ZHA R PRENEE FRER Y, I s B IRy &
B E . PG, 5 = e S T 2K KA Y
IR,

MKTZ K PE K AR K BT A4 7 22 STk AT LU
K FBA 3A F s, Hoor 2 5Tk 3 400 ok
36.690%. 25.987% 1 15.558%, ZFU#EE T 78.235%
MEHE AR 22 57 . FE oA g R 5 25 Aoy A E
DU IEAAALT, M2 K K i B2 BRI DL R
AR ER I

3 #Hig

(1) AR SCHTIFZ A4 1A 37 28 7K P 7K AR A 42 7K
R 16.92 °C. KN 1485 m, BIHE N 1.64 m,
H1 53 K 270.00 ps/em. pH HI{E N 9.00, KA B4
Prmd e s 1 A ST 3 & i 10,382 nmg/L, 15 %]
1 ZoK Bibrifl; e XOKARZ AR F- 345 10 0.160
mg/L, 155 b F K FRES 1T 2K Bibrfi; M A2
SN 2.102 mg/L, 8 b F K B T AR V 2K
PR UEBRAE, V5 4% ™ 5 BB & i 2 {E R 0.056
mg/L, 81t e K 20K Fbn it s 7K 8 = i R £k 45
BOEE N 1.570 mg/L, 755 M2 K 3R 5s T 28Kk
FRifE

(2) AR SO AR 75 B 1 1 A8 Al #3455 K B I L
ANTEAHFALTF, PR A 0 375 B 1 AR A 3R 1T e 2
FH T2 K P AR AR A3 R 5 | Ak 8 17 P Ak B 728
ARG 5 7K K T A B IS IR T R 2SR e A 1
FH, 120K R P ey, X 5K TR 3 A &
A= T SOK AR R SRR — B R AR K IEZ B A
Y5 e LA™ o, 3X BB F R Al A s K
) i T TS, L DX PN 7K A R 0 P 2 A fie, R
&N AT N

(3) %K R4S SRR ST 5 75 Yede B0L e
0.11 ~2.45 Z [a], Hoh s dda b )| THRIETS Y, )
RIEHE ; SRR ER R 55U T M IS U0, 15 G Bl
B R AT IS bR, XK R N BT
YuiF oL, JB T E TG BA S T E R,
W8 Fem G e, Bl VZARERRE . X Tk
PR B S YR bR o A TS G

(4) IXHZIK BEAAARIK BT 00 J7 25 BTRRZE ] LAR:
W UK RBA 3ASFRr, HoOr 2 5TmkR 5o
36.690%. 25.987% 1 15.558%, ZF#EE T 78.235%
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PO F8HR, BERRERAE MK AR A K — KRB
FICR, R T ZKE KRN E SRR .
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