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Abstract

This paper adopts the single-factor index method, the mean integrated pollution index method and the
Nemero integrated pollution index to evaluate the water quality status of eight important reservoirs in the
East Dongting Lake area from 2020 to 2022 with five monitoring indicators, including the permanganate
index, chemical oxygen demand, five-day biochemical oxygen demand, ammonia nitrogen, and total phos-
phorus, as the reference factors. The results show that: most of the water quality of single-factor index
method is Class I and Class II except individual months for Class III. The main pollution is total phosphorus
and ammonia nitrogen, and the water quality of the whole year 2020 is better than that of 2021, 2022; the
results of the mean value of the integrated pollution index method of the water quality are 0.18~0.69 be-
tween “good water quality” and “mild pollution”. Class I water quality accounted for 1.6% and Class 11 62.82%,
and Class III water quality accounted for 35.58%. Nemero integrated pollution index method of the overall
water quality is good with all samples meeting Class I clean water standards. Water quality seasonal changes
are significant, and the water quality in the fall is relatively poor. Water quality is between “good water
quality” and “mildly polluted”; Nemero integrated pollution index method overall water quality is good,
and water quality seasonal changes are significant, and water quality in the fall is relatively poor. The sin-
gle-factor index method can quickly and accurately evaluate the water quality category, and the Mean
Composite Index Method and the Nemero Composite Index Method can quantitatively reflect differences
in water quality, providing a more comprehensive assessment of the overall condition of water bodies. In
practical application, several evaluation methods should be combined to obtain more comprehensive and
accurate water quality evaluation results.

Keywords

East Dongting Lake, Water Quality Evaluation, Single Factor Index Method, Mean-Based Integrated
Pollution Index Evaluation Method, Nemero Pollution Index Method

Copyright © 2025 by author(s) and Wuhan University & Bureau of Hydrology, Changjiang Water Resources Commission.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

T

TARESAA FRAT A BRI R A, BRI . BK. JTit J8K) HbKyr, Mg, wimmig, |
RIFREM . FEIREEWA . PEIREEWI (S H s RS, RKILHUK RN EEBE SR EAT, AN
AT A R X Bk e R A BB, i ELAH G KV TR AR A5 22 4 WO 22 4 R ORR A 22 4 [ B K B4 T
BRI, VR X D7 BRI A B SZ BV TAE S O, WnAPHHEE[ 1% 1989~2018 4l 8 1 7K Jo v AR REAIE 22 Bk 5N
R F3H4T TS0 FRAR S (20 R F AN T iR REW] 2016 4F 4 F~2017 48 3 H HI/KBCIRGGEAT T T . 4R1M0,
o] BT~ JER X PRV R 2 S rp TR BT, xof HL ) R 1 i S /K P /K SR I T e /b o 9 DX R v 78 S /K 2 32 AT
TARIBEMX, kLK E. 2FKIKES, BZ2H00EZR KB, 570508 E B KRR R = VPN &
BATRBUKZHIRORI 15 4B 6 R TAE,  fe 9l BEai X /K FH5 10 & B R 5 R SR LR 2 .

FI B FH K BN 77 v 2 B ] TR B0E[3]-[6] MM L &5 Yede B0k 7] [8]. MG B V5 Je48 BU%[8)-
[11]. RERGIFNIE[L2]. BIZEEVEMIEL[L3], N LA MZE[14] [151FI45 G /K R FR BA[16] [17]%F . #5Ff
AP T3 AT S W PE X A EEBSGA R A o o, AR TR0 @8 5047 EEARYE (MR /KA i &
PrifE) (GB 3838-2002), {HF]REZMGILAMFLIAEZR, MeLURMUKRLEERIL3] [4]s BMELEETT R EUE IR
IR AR Hk L it 3@ AN [R5 Y br 2 TR A8 06 R s KBS 0, YR SEINSAI 1, AE NS BN HERf I s 7K

DOI: 10.12677/jwrr.2025.145053 488 IKEEERIT 5T


https://doi.org/10.12677/jwrr.2025.145053
http://creativecommons.org/licenses/by/4.0/

BT AR PP 535 B AR TR B ] DX K P 75 PP A 7 7

FURGL, AHACFAL BN R ER[7] [8]; N AR 2% i 7 B M DBt N A28 I 2 S dt AT I 4, MR L
WIZREE RIT AR BIPFAT, X T IR B B, SR DAER PRAK BUIRBL[14] [15]. WHER SR G T5 G4
TR, RN RO B KR IR, S R bR, PP G R A B LR S T AR AL
SEAFAI[8]-[11]. v T ML BHEH R MOKARRDL, 85 5 RS LRP 7 iR 25 S X R AR AT VA, X%
DRI B K LR R A BB o AT T AR R X 8 A H KA 2020~2022 4R 1K S Bk R A
PR IREGE. WESGETTRRENE. WIBD GaTo R luk, DHirir RIREER X 8 A H ZK K FTIR DL LA
R EESy, JRATE L R K K 5T, Al B X KR R K5 B AR SR AR AR

2. WEEXHRR

TRREBI(ARE 111°14'~113°10', Jb4f 28°30'~30°23") o7 TKILHIVLIM B LARS « IR A6ES, WX Sl 45,529
km?, DAL 55, Ui SEPUACR R EOK R, J& T WAHARIESE, KSR, 29K ES 1244.5~1467.9mm,
P35 1345.7 mm, BRI S ORI AGETTIBN, AR K VTR E (8 B AT R AR o IR I X H TR B LA
M, W B Pn. VEPUKERIEERE IR, SFEAE 50 m LA ESM. SEEE )RR WIE/K I X AT AR 20,109
km?2. JHI[X 2022 SFEGeit D oK H/NRKEE 3549 JE, EPEZY 119.11 42, FHHORBYKEE 10 BE, HBUKEE 74 L /)
BUTKJEE 3490 Pt o AR REMIAT T A8 ELa8 Ll 31, YR ida L, aRBH T @Ak g2 8], TR 1327.8 km?,
TAX N 8 o FE B FE A L DA B IR T SR AR AR IR, HLIEAL TR, BRI . RIEKE. 4R
IKPES BBEKIE . BRILKIE . 225KEKEE . FRMKIE . BEETKEE, KESAIEHILE 1, KEDREMILE 1.

112°I3o';{E 113°f15';6<
N
S A
¢ ——
$ A
A\’\
e
ﬂmj{% j&‘h\
| OxwIX Ol D
HHER 5 Y
& R K& é
- >
1\:/'1
i‘ r" ék ‘ * ‘
- U
e
= . WL
ZRRKE s
° ) R
RAA A ?
rnn | RARAE
//J\H\’Iﬁ//\m O
Fw"\\‘ RN
\\/—/\ /\\//\/
N - L]
@ KE
© EHpit
0 5 10 20 30 Km
KHR

1 FRESXEZKESHCRET CREMXMRIRAKKERRZZTFNIHAR) 2024 £F)

DOI: 10.12677/jwrr.2025.145053 489 TK BRI 7T


https://doi.org/10.12677/jwrr.2025.145053

T ANF K BT PFA 77 125 1) AR R 98 X 5 K P 7K B AR B 7

F 1 RRERXEZKEHRKFERR

BN B UK

KEBFE  FTEATBXR  KHR R IKIE TR RUEEZR (x10% md) OOIN) REA(IZ m) FEMIKX K
YK AT - LR TREEE BRI fK 624 18 0.1825 ST R
2FKE  EHT - P RS 25K BEBE. gk, Bt 6420 23 0.421 HE X
TBUKPE BT - W R R UK. e 9613 26 0.438 '@?g@%
g s . FEWE. K -
WAEKE  EMHT - mEX TWEES RS (& ) 1068 6 0.073 ZBREXIRX
S RUKEE AT - EEEEX TR b fK 1172 96 15148  EPHTHIX
WROKEE T - EEE R s K 811.6 33.15 0.2454 BB
BRUDKPE BT - R RS BT 0K, WM. Bk 69,011 40 17148 %f‘ﬁ%ﬁgfj
AWK EMAT - FTE R #E e @%‘ﬁ%‘ 9600 60 0.365  “PITLEMIX
WL, FRIH

3. BEKIR

T BH T K SCK B H 0T 2020~2022 4 %H EI X 8 AN H B 7K e 7K 5 3l pit 4 H AT /K SR R0 R, A
SCHIFFE DA 7K 5 M S0 ESH E S A T DPAN P SIS W 7K 22 N A AR RIRAK R« 4 KUK FE T4 7K P
BRI 22IAKEE . S8R AR EE . AR SR I IR S 6 2(CODMn)« L2 75 S i (COD). HH
AT AE(BODs) . A (NHs-N) S (TP)IL 5 IR b 1) W I EHE 1 97K BT 20PN e bs, HARIH Fabr Ak
HEE & EARS, SAS 51PN . & I DR 0P bR i FRAE Dy GB3838-2002 (I &K I8 )5t # A iE) Il
HIKARHE[ 18]

4, Y EE
4.1. BEAFIE¥EE

FLN T IR EGRE RYE GB3838-2002 (MR KIMF R EFRAE) AU BN VRAL 7 ik, AR KA K5 Y BE SE bt
R MED K PR AR EUE 5 AR SR HERUELEAT X B, TR S 12K AR R TN e, Be 8 45 Rk I e A FIPF A R 1)
FME KB ER G 2], Ferb pH AERA SRR AN19], Rk nT -
C

P=g" )

R P ——5 | BUK RS BRA B TR TR

C, —— 5 | BUK R hR IS T A1«

S,—— 5 | S AT v PR A
P p <1, RUIETHGhRAAG: 4P >1, RUIETUGE, PRk, RS,

B TR T R, DR KB T Y M I, A LR FLUE A R (8, 2
PR 7 VE[19). BUR DA R RRHEAT I, o0k 4 T H SR K R 48 Rt

4.2. ELGETFREYEE
P LR G 15 JARBUE AL B 7 TR BOR B 2R 0t EREAT Ge it 04, AREE Tk B A5 PSR F 1 T B AG 3

DOI: 10.12677/jwrr.2025.145053 490 KRR TT


https://doi.org/10.12677/jwrr.2025.145053

BT AR PP 535 B AR TR B ] DX K P 75 PP A 7 7

MIEER, RERGVPUKRTS GAE L [20] [21], LB 18— I 3 B XK BRER & PO 50, [ A T
TR M I A S S B R APP T IR 22 . BB LR A TS AR BRIE S T

P= %ipi @

K n——Z 5K BT AR 4L

P —— R TR v B R R U s

P CRATREUE KT T AR PR H

BB LR G5 JABE TG J A2 R /3. P<0.20, /KJFilf: 0.21<P<0.40, /KF%hf; 041<P<0.70, #E
154 071<P<1.00, HfFi54; 1.01<P <200, HEF{54; P>2.00, M™HE{GH[4].

4.3. ABFERESRIERE

WD L3515 GAR B AR A I 75 e 80 THE SR B T5 e fn . s mUR R i KB AR 5
TREL AR TS YR R BME AR R, SRR OTS G TR KBTS SRR [9] [10], ARk

I = (P +P%,)/2 ©)
A | — AP EETT YRR
P —HIH LR G5 P AR BUE MK R AR PRAAE -

P max ——N TP i b o B DR TR B0 TS R R R B KA
WS 2B 15 G R B s PR E R0 N 1<, JKBUE; 1<1<2, BEEY; 2<1<3, {54 3<1<5,
H5Y; 1>5, H{EY[10].

5. ARGRES
5.1. BETFEREUTNER

IRAE LB FAREOTANE, AR REM X KRR 5 R L7 2. 455388, 2020 4F 8 AN K BUKFE 1 &4
HOKIBZNI A 1KLL L, IEFRE Y 100%, HIRWEKE . = KIRKESS | FOKTUSI R, ¥4 66.7%,
FEERTERI; 2021 AR REBIX K ZEREA A 1 20U FKBUEARZF A 91.6%LA |, HHr, 25K, i
IKEEK TR GF, A4 | K BIAFRZE N 50%, 1 583K 12 A M AURIEKE 6 AR5 2, F2i5
G B 5 2022 AETR B R FR RUKZEREAS H 1 ZRCL EK AR A 91.6% LA I, F 22 SRR /K B 7K i 5 4F
SAE | K BUARR R N 83.3%, MR /KIEFBTREKE 8 A KRR N 2K, EES5EYINER . WEEYE
MIBHRAE, 2020 F/KFURDLELF, 2021 4F K& 2022 /K FUIRASAHXS 2248, B T 2020 - re 4 P33 B K
B4 1726.7mm, BEZ VM Z 19.1%, J& T F/K4E, 1M 2021 4. 2022 i w48 735 %K &3 51 9 1490 mm.,
1305.3mm, 4% EAE5rAl/> 13.7%. 12.4%, FE/KBERD, 550k, 15 2021 4. 2022 FJ& T MK FE4,
DX K B AR 2
5.2. MESZATSHRIEBEEITNESR

AR DX 7K A, J2E LT X v R #h T 2 (CODwn) » 105 75 4L 5 (COD) « 1. H 4 Ak 75 % 5 (BODs) « 28 AU(NHs-
N). SLEE(TP)FE &L 5 AN MM H i) R HR B E BB LR AT G985, 8 NMKJE 2020~2022 4% H fy P [H4h
RIE 2 . @R ER, RIFREIX EZKPE P EHITE 0.18~0.69 2 [A], T “KFiE” 5 “BEEHR” H.
Forr, SRYEUKEE 2020 4ERR 7 Ay KBAE T “EBEES IR HAR A M KRBT, 2021 44 C A P ESEHE
0.27~0.59 . [d], K#EB/> A /KRN “RRRE5H” , 2022 44 P HAEHAE 0.36~0.45 2 8]; =5 /KJ%E 2020

DOI: 10.12677/jwrr.2025.145053 491 TK BRI 7T


https://doi.org/10.12677/jwrr.2025.145053

FET AN A K 5 PP 75325 B 2R T Je 980 (X B K P 7K BT AN

Z3

U

2. FRERXEZKEKREEFERTNETNER

o Ay FRIKE EXIEKE REKE  SHEOKE  @RUKE  OFEKE O BRILOKE  REFRKE
1A I i i i i I i i
2 H I i I I i I i I
3AH I | I I i 1 1 I
4 A I I I I i i i I
5H I I i i Il i i I
6 H I I I 11 11 11 11 11
2020
7H i I I i I i i I
8 H I I i i i i} i i
9H I I Il 11 Il Il 1 I
10 H I i I i i i i I
11 H i} I i 1 i 1 I I
12 H 1 I I 1| i i 1 i
1A i} i} I i i} I I I
2 A i} I I I i I 1l i
3A I I I I i} i I I
4H i I I I i i i Il
5H i I i i I i i I
6 H i i} 1 i i} i i i
2021
7H 11 I 11 I I I 11 11
8 H | i i1 i i i | i
9H i i I I i i i i
10 H i I i I i I i} I
11 H i i I I I I i} i
12 A 1 i I I i I Il I
1H 1 | I i I 1 1 I
2 H I I I I I I I I
3H I 11 I Il I 1l 11 I
4 A I I I I i I i I
5H i} I i i Il i i I
6 H 11 I 11 11 11 11 11 11
2022
7H i I Il i i i} i i
8 H i I I i i I I I
9H I I 1 i | i i |
10 H i I i I i I i i
11 H I I I I i I I i
12 H I I I 1 | I I I
DOI: 10.12677/jwrr.2025.145053 492 TK BRI 7T


https://doi.org/10.12677/jwrr.2025.145053

T T

3

N

L

i

1 [X FE B K FE K

R

E

1

A T 2R

i

N

i

HTASFIK)

21-2202
b 11-2202 [ 01220 k012202
[ 01-2202 F 60-2202 [ 60-220¢8
I 60-2202 L 80-2202 802202
I 80-2202 L 10-2202 b 202202
I L0-3202 F 90-2202 [ 90-220¢8
- 90-2202 b c0-2202 F 50-3202
I 0-2202 L v0-2202 F 702202
I 10-3202 I €0-220¢ [ €0-2208
[ €0-2202 F 20-2202 [ 20-220¢8
I 20-2202 L 10-2202 F 10-2202
b 10-2202 I F21-1202
L 21-1202 [ 11700 F1i-1202
L 11-1202 L o1-1202 Fo1-1202
Fo1-1202 L 60-1202 F60-1202
L 60-1202 F80-1202
m. [ L0-1202 X, F 90-1202 .m, I 90-1202
= F 90-1202 .Mu ~ L co-1202 % HE I G0-1202
= Feo-rzoe = | 19 [vooinos I | 2 L vo-1202
@% Fvo-1z0z [II = I €0-1202 % [ £0-1208
I €0-120¢ > b 20-1202 F20-1202
A1 b 20-1202 L oos L 10-1202
L 10-1202 L 21-0202 F21-0202
I 21-0202 [ 11070z F 11-0202
b 11-0202 [ o1-020 F01-0202
|- 01-0202 F 60-0202 I 60-0208
[ 60-0202 I 80-0202 I 80-0208
I 80-0202 b 20-0202 F 20-0202
L 20-0202 [ 90-0707 F90-0202
[ 90-0202 L c0-0z0z [ §0-0202
[ S0-0z08 ® | r0-020z R [ 10-0202
x| 100202 [ oo W [ £0-020¢
B | £0-0202
¥ [ £0-0202 2 [ 200700 2 [ 20-0202
% [ 20-020¢ F 10-0202 [ 10-0208
I 10-0202 . . : ' ;
T T T T T T T T T T ) —_ o~ © [Te} <t 5e) N —
~ © © < Bl N ~ = < = s = S S S S S
S S S S S S S S =3
L 21-2202 21-2202
- 21-2202 [ 12207 b 11-2202
| [ [1-ezoz L 012202 L 01-2208
| [ 0i-ceoe L 60-2207 F 60-2207
i [ 60-¢c0e L 80-2207 L 802202
i F 80-2202 [ o om0 L )0-2z0z
| I L0-220e L 90-2202 F90-2202
i [ 90-¢20e L c0-z202 b 50-220
| [ 0-zeoe L 0220z 02202
| I vo-zeoe L c0-2202 k £0-2202
i I £0-2202 e L 20-2202
| [ o-ceoe F 10-2202 [ 10220z
i I 10-2202 [ ol toon L 21-1202
s [ ¢1-1202 L 11-1202 F11-1202
| b 11-1202 [ o1-1207 L 01-1202
! [ 01-1202 L 60-1202 k 60-1202
| [- 60-1202 80-1202 L 80-1202
- ' [ 80-teoe i L J0-1202 E.  L0-1202
| [ L0-Te0z , [oo-to0z = | % - 90-120¢
2 i I 90-1202 ~ co-1007 TR L 0-1202
S , | = L €0-1202 i
Fco-1200 R R : k0~
1 i = L vo-1200 [T 0-1202
) ' [ ro-teoz [T1 N L €0-1202 < [ £0-1208
R ” [ £0-1z0z L 20-1202  30-1202
| I ¢0-1202 L 10-1202 F 10-1202
| F 10-1202 [ 21-0202 - 21-020Z
! E R A e . [ o202 b 11-0202
| b 11-0202 L 01-0207 F01-0202
! L o1-0z0 L 60-0207 - 60-0207
| | 60-0z02 [ 50-0z02 L 80-020¢
| [ 80-ozoa L 10-020 [ L0-060
i I £0-0202 L 90-0202 F 90-0202
! [ 90-0202 [ co-0z0z F 60-0202
g foo g L 3o
® L £0-0207 B[ 80-0802
ﬁ” B £0-0202 = m L 20-0207 % I 60-0508
2 * [ wm\mwmw *® [ Yo-0z02 . F 10-0202
T T T T T i —
N ~ - o~ © © « « - = s
S S S S S S S S S S

Hid

A9

493

H
.2025.145053

jwrr

10.12677/

DOI


https://doi.org/10.12677/jwrr.2025.145053

T ANF K BT PFA 77 125 1) AR R 98 X 5 K P 7K B AR B 7

0.7 - 0.7
BRiliK g ] TR L K P
0.6 0.6
0.5 0.5
R
EO.’I

| \/\/va
0.3 \/\/ 0.3 E&ggf*\\\
0. e § 0.2 o

0.l rrrrrrr T e T T

2020-01

2. KiAEBXAEIKEMELGEISRIEEITNERE

SEAE P HSETAE 0.34~0.47 208, TII/KE Y “BEimEe” , Br 2021 42 1 A\ 3 HKBUA “BEGE”
Ab, 2021 FH A A0 K 2022 FAFKFEA BT o RIRKE 2020 4 F 14 P EAEFLE 0.37~0.49 2 |A],
Bk 2021 4 1 A\ 3 H K& 2022 4F 7 H/KH “BREEI5YL” Ab, 2021 4548 2022 4R 4 A4 /K R 7R B i LA
s WAEKE 2020 EAXAERA P EAEHFE 0.30~0.51 Z [H], 2021 4F 4 H/KFAT “4” 4, HRHABERN “K
JREGF” B “RRFEISY” , 2022 EAAER P HAEFTE 0.24~051 Z[A]; & KUKFE 2020~2022 4F P {HAEFTE
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HEZE, 2020~2022 A7 7RI BEIH X B EEK R M K B 45 S LI 3. 14l 4. B 3 R, ZRIREE X B K R 2020
AV ETERA 0.23~0.79, 2021 4F | G I 0.31~0.81, 2022 4F | fHiEHE M 0.25~0.81, KJEIEMIIN | K57
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