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Tab. 1 Score and weight of various water quality factors in WQI

& PRIEALIEBR (CH
B
(P 20 40 60 80 100
K/ C 1 [15,22) [12,15);[22,26) [5,12];[26,30) [—2.,5);[30,36) [—6,—2];[36,45]
pH 1 — — — — —
B3R/ (uSeecm™ 1) 1 1 000 1500 2 500 5 000 12 000
WA/ (mg « 17D 4 7.5 6.0 5.0 3.0 2.0
ME/(NTU) 2 5 15 40 65 100
Pcony, / (mg * L7 3 2 4 6 10 15
Pcon, / (mg + L7 1 15 15 20 30 40
pss/(mg « L7 2 5 10 15 20 30
opp/(mg + L7 1 0.02 0.10 0.20 0.30 0.40
oxir, N/ (mg e L7 3 0.15 0.50 1.00 1.50 2.00
orn/(mge L7 3 0.2 0.5 1.0 1.5 2.0
Oxogx/ (mg s L7H 2 1 3 5 7 10
Oxo,n/ (mg s L7 2 0.01 0.10 0.20 0.50 1.00
fena(pg s L7H 3 1 7 15 30 50

TE:pH ETE 6~9 Z I, K53k 100 43, 7530 0.
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Ah EEARAR T 11 2B bR KR SR AE 1~7 A . 8~12 A MK, 208 250 pS/cm, M EE 2 H 0 &
K Bfif5 2 8 Hn i H, —F a5 B W &K KA K.CODwEHME N 8.46 mg/L, Bik -
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Fig.2 Variation of water quality indicators in Caohai in 2022
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Fig.3 The analysis of the major water quality indicators in Caohai during different water periods in 2022
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Fig.4 Difference in temporal distribution of WQI in Caohai area
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Fig.5 Difference in temporal distribution of WQI of four rivers entering the lake
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Fig.6 Differences in spatial distribution of WQI in Caohai and rivers entering the lake
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Tab. 2 The average concentration of main water quality indicators in Caohai and rivers from 2022 to 2023

KA ARy P(‘,()I)Cr/<mg s LD PNIII—,\I/<mg < LD orp/(mg L1 KB 5

P NGRET) 2022 22.50 0.90 0.09 I\

2023 22.92 0.89 0.09 v

S RERT) 2022 29.92 0.72 0.09 I\

2023 24.00 0.60 0.09 I

PRI 2022 20.20 0.43 0.04 I\l

2023 14.17 0.33 0.05 I

JI R 2022 18.67 0.77 0.06 Il

2023 17.40 0.44 0.08 Il

FE ) X 2022 32.26 0.91 0.04 v

2023 34.55 0.91 0.04 Vv

x3 ZHUEEZRSOESHT
Tab. 3 Multiple linear stepwise regression analysis
F5 2 TULAE B A ] A A R? p
1 1.484+0.171g(pop,, +1) 0.464  <C0.001
2 1.448+0.1841g(p(‘“1)Mn +1)+0.0231gCo+ 1D 0.598 <<0.001
3 1.349+0.1941gCpcop,, 1) +0.0221g(o 1+ 1) +0.051g(ogg + 1) 0.680 <C0.001
1 1.241+0.188lgp o, + 1) +0.012lg(p + 1) +0.0571gogs +1) +0.068lg oy, + 1D 0.764  <0.001
5 1.01740.1851gCocop,,, 71 40.0111g (o 1) +0.0521g(ogs +1) +0.0771g(oyyy, 1) +0.1211g (o + 1) 0.817 <<0.001
0.92140.1921g(pcp,, 1) +0.0111go1 +1)+0.0411g(p g+ 1) +0.08lg(pyyy, + 1+
6 0.848  <C0.001
0.111gCpp, + 1) 40.0651g(Tur +1)
0.83940.1541g(pcpy,, 1) +0.014lgory +1) +0.042g o + 1) +0.08lg oy, 1D+

7 0.873  <C0.001

0.1151g(pp + 1) +0.0591g(Tur+1) +0.0791g oy, + 1D

FHTF 2023 41 & 3 HMEIEX WQI . #5713
FH R AR LA SOR . b WQI e A

* 4 FAEWQL,.. EE R HAIER
Tab. 4 Basic parameters of different WQI ,,;, models

BRI 75 BRI b oy e
WQI nint CODwm, . TN,SS.NH,-N 4
WQI in: CODwy » TN, SS,NH,-N.DO 5
WQI wmins CODwy . TN, SS.NH;-N DO, it Ji 6
WQI mini CODpy ~ TN, SS.NH,-N DO ¥t Jif .Chl a 7

TTWAE, A 8 FiR. Al LA E] 4 ARERUZE 4L 1y
MR R, A AR &R E ZE (R =0.788) ,RMSE = 2.68,

PE =4.66 % 013 TE Y& s WQI o BEALTE I 24 1 D SE R AL R* = 0,846, 2 4k 23 i /K BT 48 A5 I A O 1
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Fig.7 Results of fitting the WQI model to the WQI model based on the training set
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Evaluation of water quality of Guizhou Caohai based on the WQI ,;, model

Wan Ying', Du Mingpu', Guo Yanmin', Liu Kunyun®, Sun Heying', Wang Yingcai', Li Ruiwen'

(1. Ecology and Environment Monitoring and Scientific Research Center, Changjiang Basin Ecology and Environment Administration, Ministry of

Ecology and Environment, Wuhan 430010, China; 2. Guizhou Ecological Environment Monitoring Center, Guiyang 550000, China)

Abstract: Caohai, the largest plateau lake in Guizhou Province, has garnered significant attention due to recent water
quality deterioration. This study assessed water quality of Caohai using the water quality index (WQI) method, analyzing
month-to-month monitoring data spanning January 2022 to March 2023 from Caohai lake and rivers entering the lake. Results
indicated a low total phosphorus(TP) content but high total nitrogen('TN) levels in the lake, with rainfall runoff contributing
relatively minimally to nitrogen and phosphorus pollution. The average WQI value across the study area was 54.49, reflecting a
"medium" water quality evaluation grade. Temporally. the best water quality evaluation results were presented from August to
September. Spatially, the western region exhibited superior water quality compared to the eastern area, and inlet rivers showed
better evaluations than the lake, which exerted lesser influence on lake water quality. Employing stepwise multiple linear re-
gression, 5 key indicators, including permanganate index(CODy,,) » total nitrogen('TN), suspended solids(SS), ammonia ni-
trogen(NH,-N) , dissolved oxygen(DO), were selected from 14 water quality indicators, establishing the minimum compre-
hensive water quality index(WQI ,.;,) model. The model demonstrated robust predictive capabilities in both the training and test
sets, showing an excellent fit(R* =0.846) with low root mean square error (RMSE = 2.09) and a percentage error ratio of
3.45% in the training set. The results of the study are intended to provide a decision-making basis for the ecological manage-
ment of the Caohai.

Keywords: plateau lake; Caohai; water quality assessment; minimum comprehensive water quality index (WQI ., ) 3

spatial and temporal distribution characteristics
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Tab. S1  Stepwise multiple linear regression analysis during the flood season

T Z e A ] I B : P
1 1.54740.1311g(pcop,, +1) 0.333  <C0.001
2 1.163+0.1531gCocop,,, 1) 10.1881g(py0, T 1D 0.525 <€0.001
3 —0.85240.1601g(pcop,, +1)+0.1471g(py, + 1 +1.056lg(Tur+1) 0.611 <<0.001
1 —0.65640.1561g(pcp,, 1) +0.1251g(p 0, + 1) +0.9391g( Tur +1) +0.0461g(pgs + 1) 0.669 <0.001
5 —0.343+0.1561g(pc(,1)Mn +1)+0.1271g(pw)7 v T D A0.7041g(Tur Jrl)Jr().();')??lg(,oSSJr1)Jr0.0741,g(p\”_,1 T D 0.744  <<0.001
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Tab. S2  Stepwise multiple linear regression analysis during the medium flow season

e Z onZ B AP ] A R R? P
1 1.432+0.2021g(pcop,, +1) 0.652 <<0.001
2 O.883+0.1521g(pcm)M" +1)+0.3451gz+1) 0.770  <<0.001
3 0.865+0.1371g(pcp,, 1) +0.2921g(2+ 1) +0.080lg oy, + 1) 0.820  <C0.001
4 0.49040.1411gpc oy, 1) +0.303lg(t + 1) +0.1171g(pyy, +1) +0.158lg(Tur +1) 0.883  <C0.001
5 O-537+0~15Hg(P<*(mM“ +1)+0.2731g(l+1)+0.1O71g(p\,Hr\,+1)+O.1381g(Tur+1>+0.0261g(p53+1) 0.900 <<0.001
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Tab. S3  Stepwise multiple linear regression analysis during the dry season

Fri Z LR M B A ] I R R? P
1 1.39840.225lg(p o, + 1 0.520  <<0.001
2 1.4()9+().2()81g(p(<(mMn +1)+0.0281gCo+ 1 0.693 <C0.001
3 1.145+0.1071gCp oy, 1) 40.035lg(oy +1) +0.2331g(p oy, + 1D 0.766  <<0.001
4 1.05140.1291g(p oy, + 1) 40.0311g(o 1) +0.2311g(pgy , + 1) +0.0391g(pgs +1) 0.823  <0.001
5 1.024-0.148lg(p o, + 1) +0.018lg(por +1) +0.1691g(pey , + 1) +0.051lglpge+1)+0.06lgCogy, v 1) 0.882  <<0.001




