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Impacts of landscape pattern evolution on water quality in the Jiuqu Creek Basin and differential protection
strategies//Zhou Xiong'”>, Zhang Jiahong’, Zheng Fang®, Zheng Rong’, Su Kai'”’, Lin Chunxin®, Fan Shuisheng’
(1. Anxi College of Tea Science, Fujian Agriculture and Forestry University; 2. Fujian Health College; 3. College of Rural
Revitalization, Fujian Agriculture and Forestry University; 4. International College of Juncao Science, Fujian Agriculture
and Forestry University; 5. Fujian Vocational College of Agriculture; 6. General Office of Minhou County People’ s
Government )

Abstract: To reveal the impact of landscape pattern evolution in the hilly mountainous regions of Southern China on water
quality, this study analyzed the spatiotemporal changes in landscape element characteristics and landscape heterogeneity, as
well as their response relationships with water quality indicators, using landscape pattern indices and the InVEST model
based on water quality monitoring data from the Jiuqu Creek Basin in Wuyi Mountain. The spatiotemporal differentiation of
water source conservation and water purification services were also be assessed. The results indicate that the vegetation in
the study area is primarily composed of mixed coniferous and broad-leaved forests, evergreen broad-leaved forests, and
bamboo forests, with relatively low landscape diversity. The water quality exhibits a pattern of superior conditions in the
upstream and deteriorating conditions in the mid-to-lower reaches. From 2010 to 2020, the area of tea gardens expanded,
landscape fragmentation increased, and water quality indicators deteriorated. Landscape fragmentation was significantly
negatively correlated with fecal coliforms and suspended solids. The simulation results of the InVEST model show that the
upstream unit area water conservation capacity increases, and the middle reaches are the core area of nitrogen and
phosphorus pollution. It is suggested that ecological monitoring and digital management throughout the entire watershed to
protect natural vegetation should be strengthened. Differentiated protection should be implemented for the upstream,
midstream, and downstream, with strict ecological red lines in the upstream, control of agricultural non-point source
pollution in the midstream, and improvement of urban stormwater management systems in the downstream.
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Fig.1 Water system of the Jiuqu Creek Basin
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Fig.2 Vegetation type of the Jiuqu Creek Basin
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Fig.3 Sub-basin division and monitoring point distribution
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Table 1 Characteristics of vegetation landscape elements in the Jiuqu Creek Basin

. Np Ap Ev 3 p
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rp Ly e 31 8.76 24. 14 4.21 156. 18 7.07 0.78
N T A B 46 12.99 11.55 2.01 101. 94 4.61 0.25
vl % o B 5 1.41 1.53 0.27 17.42 0.66 0.31
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Table 2 Average values of water quality indicators at

different monitoring sections

poo/  Peony,” Pyon/  prp/ Fo/

RIS /1) (mg/l) (mgrly (mg/Ly (A1) PRI
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Table 3 Correlation coefficient between landscape pattern indexes and water quality indexes

SR JR 48 4L DO COD,, BOD; TP pH {H Fe NH;-N ss
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LSI -0. 669 0.673 -0.104 -0.098 -0.201 0.201 0. 206 -0.198
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F, -0. 669 0.672 -0. 104 -0.101 -0.201 0.202 0.203 -0.195
Dy -0.156 -0.226 0 -0.202 0. 402 -0.901 * 0.053 -0.902"
L FRTENUIN 0. 05 BEEEKTT B3,
[ 0T | e A # Az B, SO G e i M AT E LR SR
HALRE ST TR SEm K BUERAL, AR ZER 3.4.2 KRAHIRS

BRFSRIFY S & B, R U s, S
T T e i 7K B 78 A Y S R bR 2 — , X o
53 R 22 AR ) BE B AR S R S 0 IR 55 D RE I
55, I AE LS B AR AR AR SR S
S TR AR A 2 B A OGP REJE th T2
HWEZEAER . Bilhn, BEHEcE | SoULe m LA+
B BB S WESOUL Y A o AR, ABLE Tt 3  A) B
Bt N, HO K BT A9 BB R i ] BE g LA T 32 7
A R N 260G s T HE 26 . LA, 1 Rk b
S0 R PR AT g4 . O AZKTE 8 =5 T4, 2010—
2020 4L ¥ i 3k 2% el 1T AR 5K 133% , ARl 1T U
15 YRR U & 55 NSRSl 07K it i B 3 M 5 1
S UL J A TRTHEARON] 5 RS TRY RUBE SR B, 304 S R
BB A BE R WK S R RE A e TS e
WHEF B iR Ak 7 s @K B s bR i
Z It i, DO COD,,, . BOD %546 5 32 /K ik | It 2K
THAE G S A5 Z A R 25 e, B — S04 B0k LA
FEILAR S5 s O RAERF (] W DU i A7 507 4 P L Tl fig
S AH M A BT () 25
3.4 KESRGRS TR
3.4.1 KRS
2020 A JL R U0 R U B A7 T ARUK U R R

K 1772, 72 mm, % 2010 43 0 147. 25 mm, 34 05
9. 1%, H i 18. 3 mm, FIEHM 5. 75 mm, iX 5
3.1 BSOS R B o AT A5 e AR A . BEAR
M Pk 94, 4% , HREBRA J LA T [ VR 5S AR AR
SRRRN MR 3, L o8 B ) B A B E T T
TKIFRRFERE ST o RIS, U R Tt Bl B A7 T FR K U5 iy
I AR A A0 1R 8 5 K BRI R ESS Y
23 [AI A SR ARV L o 7K Y T % 3 1o 34 0 A% O 1 A
FEVS YL, (43 0 DO [T v & 3k 8. 70 mg/L TP
JR R AR 0. 016 mg/L, AT UL, JL R 3748 _L Ui
AT R 45% , BB A i 13,
S MR AR TR R + I TS Y T RRAE T A

R S R 2 A G, LR
vk A R PSP R 37 K S L R VAT SAE = R =)
1.23 kg/hm* Wik Hi R 0. 36 kg/hm® | 4351k 1%
)3 50 4 4%, X5 3.2 9 2010—2020 4E Sl
VA% B T AR K 133% S MR RE B T 25%
F2TP K TR bR B I 2518 — B, T A FEOULR
A — ol T 55 e—E A R 45 AR 1 R SR B
R T Rl K B R AR RS G I ML 5 R i R4S T
(11.5%) FIEE 5 T4 (1. 4%) 438050 A, A i o
EA T LAiEZ 8], BPE T R K 5 2 A0 5 3T
TR ¥ Yo AL [R5 (9 AR AE L HE 38 b i TP o
RN 0. 028 mg/L FE KM EHN 3135 /L 1Y
e E X5 R R A X A RS T AR
b TR 5 2 K S5 A B4 L SR 5 T S XL A e
JE 535K B b 35 AH 5 10 JRy B e , 3 o it
Wl b S AR L R A DM LA 7T, B 5
NS S 3 2o Bl AR A 25 R 45 58 B 1R 422 R K s, T
T, U R S U v R o+ B oK
J A, A P ARl T RS e 5 T U AR T b B
F A AT OB R 5 L TE RS I 63% ~ 100% , ;56 35
T AL P R 5T
4 Hit5EW

&g

a. JUBZ R BUK TSI B P RS B s
A Jay o BB W v DA AR 32 5, 2 AR
TN, 27 G T G ARECN 0. 32, K L SFE R R 5
U, Wi R R 2-3 S0 Sk Wi i 25 A TE Y iR B
0. 67, /KJFAFH M FRIE TS Y s VIR Wi T 25 3 15 Yo 48
R 0.51 K BTAFHCN R TS YL T I R 2o 0
ZEGTSYARBON 0. 44, HOK FORBA T 5 i
10 95 137 SRR O N i bz L B T e
(AT, AR TG sh 2R Rl S 25 57 22 4k
TFYRFIE ™ T SO SR 5 7K T =2 ] ) R 2 K

4.1



b. JUINR LAY SOUAS Jm i Forh HA R i
H5ERGHEFEFYENE E AR, R =
WA Jry IS 02 AU TR 5 BE ) A G AL i s A
()2 K BT, H A S5 A SR 48 505 7K 48 br i AH
RNEARITR 7K U IS5 2 i TP A A RS
() JR PR T BEE T 1 S U0 JRy %o 7K I A LR

. JURME JE 30 Uit Al A5 A 5 8 19 i B AE 1%
S5k B S TRFREE T , T S A I AR S AL A
DAAEARE FLAE AR I RE 5 vhiite DR 4 el 1 TS e AR TP R
SRR AB T AR A TR S A R R
V5 Y TS IR s, A R B R R
00 i P O S it () Bk T I A B R G, SIS e
A B AR AT B R P
4.2 EiYl

a. SR AU I AR AN WIS B b A B R N X
DI 25 73 SRR 9 S B2 e b A A o 4 U By
B HE A W 9 2%, AR X AR S s R AR /K BT 5
WK Jmy B Az 25 Mk 55 H0CHR: , 52 BT 2 UK PR TRE T

b. 37 ESEBRE B, B AE R b A T R s X
IR T mRCE B, Bl AR IR AP A AN AL
A5 el T R AR R A 15% DhPS, O i B O
200 m AYZZPRIX, A TAE (T B A O v 2K R TR
RE 7 5 e 0 2% e 4 H XD 259% 4% el T AR L FR AN
50 ~100 m 2% pjaiy R NI 22K A St M 25°BEYE
AR AR, B8N T iRk il 52 )2 TR A8 ST Ak, [
At ARSI ML T 00 S AT < G 2k bl
UK FAT 2% M AR SR A # 20 ~ 30 m Vi€
FEAE B , i AR A N T AR g il MR T TR B
AR I TR A S5 005 TR 1 A XU

. FRABHRIEG S0 T UE 75 e IR RN, #) g
ERSH5F RS RIS, JF &K T
W ) AR SRS DIRERY App, T T AR B
Hh A M T 55 G 5 T3l T TS 5 e B ZH 2
“OBE AT, BiE T RS S
U TE 194 7K B AS I 5 AR BP0 7 A AR AP TR
TE BT W 5 A AR NB M AAE BRR

d. Bl i 2 i 5 AR S HURIX, T
A O DX, R T 1B 5 i 2D T8 R AR Sl
A T B A 2 B D/ b R A L0 X RS TR AR I 1 5
M 5 %o . 2 g 4 S5 WL R £ DX 3k, HR o 22 A ik Ui 1 Tt
IR E R I, BEAR S Sl it 7K BT A 4 s %
Hh e BB Sk A 4 A DX ST Y24 ) ok A it
TRV A M T P G S R R

SE .

[ 1] Wu Jianguo, Hobbs R. Key issues and research priorities

- 38 -

in landscape ecology: an idiosyncratic synthesis [ J ].
Landscape Ecology,2002,17(4) :355-365.

[ 2] B8 W0, w4S % gkl BRI XS R 5
RS RR I 2R [T, A2 2A4R, 2020,40(6) :1910-
1922. ( Wang Geng, Chang Chang, Han Dongxue, et al.
Temporal-spatial changes of landscape pattern and habitat
quality in Laotieshan nature reserve [ J]. Acta Ecologica
Sinica,2020,40(6) :1910-1922. (in Chinese) )

[ 3 ] Li Xiang, Lin Yuying. Do high-voltage power transmission
lines affect forest landscape and vegetation growth:
evidence from a case for southeastern of China [ J].
Forests,2019,10(2) :162.

[ 4] BR3CHE, B8 T, 252, 5OULES [E) 4057 1R A 2
WA [J]. A% 41, 2002,22(7) : 1135-1142. ( Chen
Wenbo, Xiao Duning, Li Xiuzhen. The characteristics and
contents of landscape spatial analysis[J]. Acta Ecologica
Sinica,2002,22(7) :1135-1142. (in Chinese) )

[ 5] BRAITS, B (AR A, 45, S8 TR U B SO0 )R
ST R e A B S ME R[] AR A5 S 4, 2006, 26
(3):663-670. ( Chen Liding, Lu Yihe, Fu Bojie, et al. A
framework on landscape pattern analysis and scale change
by using pattern recognition approach[ J]. Acta Ecologica
Sinica,2006,26(3) :663-670. (in Chinese) )

[ 6] HZREE, -G, 50T, 4. 1990—2018 4F Bl Uitk (0]
FIBO) A AR SR 2 AR [ ] Alk TR %41z, 2020,
36 (15):271-281. ( Xiao Dongyang, Niu Haipeng, Yan
Hongxuan, et al. Spatiotemperal evolution of land use
pattern in the Yellow River Basin ( Henan section) from
1990 to 2018 [ J ]. Transactions of the Chinese Society of
Agricultural Engineering, 2020, 36 ( 15) . 271-281. (in
Chinese) )

[ 7] Allan J D. Landscapes and riverscapes; the influence of
land use on stream ecosystems [ J]. Annual Review of
Ecology, Evolution, and Systematics,2004,35.257-284.

[ 8] BUDB, LHaFy I R, 5. A O ) RUEE £ 3
FIFAXT K BT s me [ 1], S5 95 J 5 BiiA, 2017, 39
(5): 525-529. ( Duan Shaogiong, An Yanling, Su
Xiaoliang, et al. Effects of multi-scale land use on water
quality in Sancha River [ J]. Environmental Pollution &
Control ,2017,39(5) :525-529. (in Chinese) )

[ 9] Lee S, Hwang S, Lee S, et al. Landscape ecological
approach to the relationships of land use patterns in
watersheds to water quality characteristics[ J]. Landscape
and Urban Planning,2009,92(2) .80-89.

[10] ABKR, BRAA , BSCIe , 4. PR B AL T i i 5 500
R SR BE AT < AR R 4 I S S 9] [0 . AR i ok
FeEi (B AR B2 ), 2019, 35(2) : 109-116. ( Hu
Qiufeng, Chen Juan,Dai Wenyuan,et al. Gradient analysis
of landscape pattern of tourism island with rapid
urbanization ; a case study of Pingtan island[ J]. Journal of

Fujian Normal University ( Natural Science Edition ),



[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

2019,35(2) :109-116. (in Chinese) )

JRl g W B A TR K B IR R T 3 ) 3 T
(1], K E WA, 2016,32(5) :42-46. ( Zhou Qi,
Chi Fei,Pang Yong,et al. A combined forward and reverse
method for available water resources calculation[ J |. Water
Resources Protection,2016,32(5) :42-46. (in Chinese) )
HAE R PV BRUKIK, A5 G AR AR AL T
S SR LIRS 3 0 Hr [ J] . A i R =24k (A
SRBE2RR) ,2020,36( 1) :104-116. ( Zhang Dangyu, Sun
Zhigao, Chen Bingbing, et al. Variations of wetland
landscape pattern in the Xinghua bay of Fujian Province in
recent ten years and its driving factors [ J]. Journal of
Fujian Normal University ( Natural Science Edition ),
2020,36( 1) :104-116. (in Chinese) )

HRELIH  BEARAR, M S0, GF. TR X 22 BB/ N
MO T B 5 U Ja X SRk i 1 2 [ )] SRR
2014,35(3) :1091-1097. ( Han Liyang, Huang Zhilin, Xiao
Wenfa,et al. Effects of land use and landscape pattern on
nitrogen and phosphorus exports in Lanlingxi Watershed of
the Three Gorges Reservoir Area [ J ]. Environmental
Science ,2014,35(3) :1091-1097. (in Chinese) )

WRARUH , FEIG ] AT IDEAE A5 It a5 W0 A 285 fakt B 1 78 I
HIRB PR ot ik 43 A [ D] 00 R 222 4l (A AR R
R ), 2015, 43 (2): 107-113. ( Tan Juanjuan, Dong
Zengchuan, Fu Xiaohua, et al. Analysis of watershed
landscape ecological health evolution and contribution of
driving factors [ J]. Journal of Hohai University ( Natural
Sciences) ,2015,43(2) :107-113. (in Chinese) )
ENE, E SN T A R KO I 7K I el LA
SRR BERAIE SR R AT [ J] . BR5E TR AR 2440, 2015,
5(4) :333-340. ( Wang Minghao, Wang Wenjie,Feng Yu,
et al. Relationship of landscape pattern and river water
quality in Shuifumiao Reservoir Watershed in Hunan
Province [ J ].
Technology,2015,5(4) :333-340. (in Chinese) )

TRICH: 2L, PR, 5. AR TR I 3 3 s 199 DX I
WU =55 1) G K BORE PR AA [0 . BREER27, 2010, 31
(8):1775-1783. ( Zhang Dawei, Li Yangfan,Sun Xiang, et

al. Relationship between landscape pattern and river water

Journal of Environmental Engineering

quality in Wujingang Region, Taihu Lake Watershed [ J].
Environmental Science, 2010, 31 ( 8): 1775-1783. (in
Chinese) )

McDonnell M J, Pickett S T A, Groffman P, et al.
Ecosystem processes along an urban-to-rural gradient[ J].
Urban Ecosystems, 1997,1(1) :21-36.

DRV, e, ST A AR R SRR [ ] A2
#2,2010,30(23) :6624-6634. (Ou Yang, Wang Xiaoyan.
Review of the influence of landscapes on stream
ecosystems [ J |. Acta Ecologica Sinica, 2010, 30 (23) .
6624-6634. (in Chinese) )

Sliva L, Dudley Williams D. Buffer zone versus whole

[20]

(21]

[22]

[23]

[24]

[25]

[26]

catchment approaches to studying land use impact on river
water quality [ J ]. Water Research, 2001, 35 ( 14) ; 3462-
3472.
IR, EOF, XU, 55, 88 BRA T IA T i ) ety
SOULKS JR 8 A8 X K B S [ )], A2 252441k, 2018, 38
(5):1711-1721. (Guo Yujing, Wang Yan, Liu Yungen, et
al. The effects of landscape pattern evolution in Puzhehei
karst lake wetland littoral zone on water quality[J]. Acta
Ecologica Sinica,2018,38(5) :1711-1721. (in Chinese) )
BFIES  XUZLE AR 25, 9 atTli L & )i 4l 5 A%
JeZE [ 53 ST K SRS ) ] FRBERL2# 2012, 33
(3) :794-801. ( Hu Hebing, Liu Hongyu, Hao Jingfeng, et
al. Influence of spatial difference on water quality in
Jiuxiang River Watershed, Nanjing [ J |]. Environmental
Science ,2012,33(3) :794-801. (in Chinese) )
. 5% 9] A LA ) i BN U K BT Y 5 0
[J]. KA &) 5 %31, 2017 (5) : 21-23. ( Chi Ming.
Impacts of landscape pattern indices on watershed water
quality in the Suzi River Basin [ J ]. Water Resources
Planning and Design,2017(5) ;:21-23. (in Chinese) )
RN, T RIS BB, AR VT (PR B ) MR
Y LR S5 LA SR T AT 3L 7K JBE B4 22 I s RUBE S Wi [ )/
OL]. BBl 1-19. [ 2025-06-16] . hitps ://doi. org/10.
13227/j. hjkx. 202503160. ( Xie Yuxin, Pu Junbing, Zhang
Qiong, et al. Effects of land use composition and landscape
pattern on river water quality at multi-temporal and spatial
scale in the Yangtze River Basin ( Chongging Section) [ J/
OL]. Environmental Science,1-19. [ 2025-06-16 ]. https://
doi. org/10. 13227/]. hjkx. 202503160. (in Chinese) )
Ti A B SCHE 28 A R KA IR AR ZR TRV Bk
GEIRPH FE AT [T]. K BT AR, 2023, 39 (4) : 1-8.
(Fang Guohua,Zhao Wencui,Li Xin, et al. Study on water
resources dispatching and allocation in Jiangsu Section of
Eastern Route Project of South-to-North Water Diversion
Project[ J]. Water Resources Protection,2023,39(4):1-
8. (in Chinese) )
SR, 95, £ . USRI A A S B R 8 b 2
RS RG] i R 2l (e A 2 R
fi),2020,22(4):61-69. (He Siyuan, Su Yang, Wang
Dawei. Realization of multi-faceted spatial control of
national park through conservation easement[ J]. Journal
of Hohai University ( Philosophy and Social Sciences ) ,
2020,22(4) :61-69. (in Chinese) )
SRARYE AR b, 45, A LI A SRR X LA S
FEE RO BE S5 4 BT [ 1] W0 VAR 2 B 4 412, 2009, 26
(6): 877-883. ( Zhang Chunying, Lin Conghua, Hong
Wei, et al. Scale effect of landscape pattern indices for the
Wuyishan Nature Reserve[ J]. Journal of Zhejiang Forestry
College ,2009,26(6) :877-883. (iin Chinese) )

(TF#% 58 W)

.39 .



waterlogging control in plain water network areas based on
MIKE FLOOD model [ J]. Advances in Science and
Technology of Water Resources,2024,44(6) ;41-47. (in
Chinese) )

[15] Van Oorschot V, Slootweg M, Remme R P, et al.
Optimizing green and gray infrastructure planning for
sustainable urban development [ J ]. NPJ Urban
Sustainability 2024 ,4( 1) .41.

[16] Igbal A,Soni L,Qazi A W, et al. Utilizing remote sensing
for sponge city development : enhancing flood management
and urban resilience in Karachi [ J]. Remote Sensing,
2025,17(11) ;1818.

[17] PV, dARTE , B0 i%, 55, 56T UAV RS 41k Hb 22 50808 11
ST b AL 5 40 AT < LA T T T A T 3 DA 18]
[J]. 7K J1 % Wi 2% 4%, 2021, 40 (5) : 110-124. ( Cheng
Tao, Huang Bensheng, Qiu Jing, et al. Urban flood
simulation and analysis using UAV-based refined surface
data: case study for sponge city pilot area of Jinan City
[J]. Journal of Hydroelectric Engineering,2021,40(5) :
110-124. (in Chinese) )

(18] Z& AN, WP , B e 45 PROBUMAR AL iR rb IR it
Bl K AR A I A AR AR T ] WA AR, 2019, 31

[19]

[20]

[21]

(5): 1289-1298. ( Li Lingjie, Hu Qingfang, Wang
Yintang, et al. Spatiotemporal pattern of water yield
changes over the Taihu Basin during the rapid urbanization
process[ J]. Journal of Lake Sciences,2019,31(5) :1289-
1298. (in Chinese) )
Zhang Haijia, Liu Jiahong,Zhou Jinjun, et al. Quantitative
assessment of exacerbating effect on urban inundation
when river flood encounters heavy rainfall in an urbanized
watershed [ J ]. Science China Technological Sciences,
2025,68(9) :1920703.
BT B, XA, R AR, 45, KT R WV LA i HE BT
X BB A [ T]. AN R, 2020, 51 (12)
172-178. ( Hu Xiangyang, Liu Jiaming, Wu Jiayang, et al.
Influence of drainage of pumping stations along middle and
lower reaches of Yangize River on flood control of main
stream [ J ]. Yangtze River, 2020, 51 (12):172-178. (in
Chinese) )
Chen Gang, Wang Chuanhai, Fang Xing, et al. Distributed-
framework basin modeling systemIV. application in Taihu
Basin[ J ]. Water,2021,13(5) :611.

(WicRe F91:2025-09 -29 4l T55)

(E#F 39 1)

[27]) fkE, R aree 5. AL XG4 Ik OK BT AR 1k
FHE S AT [ )] 2 B S K 223 ( A SRR
f),2010,30(5) :62-67. ( Zhang Yu,Li Ling, Yu Jian’
an, et al. Changing characteristics and Sustainable
planning of water resources from Wuyishan Scenic Area
[J]. Journal of Yunnan Normal University,2010,30(5) :
62-67. (in Chinese) )

[28] BRICHE, BB T, FHL. SOWFEE2E 0 KA L it
SR I]. WA 2EHR ,2002( 1) :121-125( Chen Wenbo,
Xiao Duning, Li Xiuzhen. Classification, application, and
creation of landscape indices [ J]. Chinese Journal of
Applied Ecology,2002( 1) :121-125. (in Chinese) )

[29] WRJa 2, 208, 20005, 55, DR AL — A N K 98 I8 4 18
PSSO Jog 18 22 B S WA [T ). K B8 DR 47, 2024, 40
(2):90-99. (Chen Qihui, Ji Lu, Li Qiongfang, et al.
Influence of water resources condition changes on landscape
pattern evolution in the Ili River Delta [ J ]. Water
Resources Protection,2024,40(2) :90-99. (in Chinese) )

[30] B ARIE, Frhl  FRER, 55, KT gl WA o) e 23 i
AR BT K U SR 2 [ )], K BEIR AR 47, 2023, 39
(6):111-120. ( Lyu Leting, Qiao Hao, Zheng Defeng, et
al. Spatial-temporal evolution of landscape pattern in the
Taizi River Basin and its impact on water conservation

[J]. Water Resources Protection, 2023,39(6) :111-120.

- 58 -

[31]

[32]

[33]

[34]

(in Chinese) )
KA. KIS R R 35 ) ] BRI de S PR,
1980,2 (5): 11-14. ( Guan Boren. The comprehensive
issues of water pollution index [ J ]. Environmental
Pollution & Control,1980,2(5) :11-14. (in Chinese) )
FrE I IRAUE . WL G K AN I ik LA T [ T ].
KATT BRI 5 #1558, 2008, 17(5) :729-733. ( Yin Hai
long, Xu Zuxin. Comparative study on typical river
comprehensive water quality assessment methods [ J ].
Resources and Environment in the Yangtze Basin, 2008,
17(5) :729-733. (in Chinese) )
XUTE 2L WAk, 5. BE T RO SR a8 52 70 A1 ek i) 140
Jit 9] S L3 EL K L 8 s [ )] K BE IR 4, 2024, 40
(3):116-124. (Liu Yang, Li Jiang, Chen Cheng, et al.
Identification of landscape suitable water levels in Bosten
Lake based on fuzzy membership degree distribution
function[ J ]. Water Resources Protection, 2024,40(3) .
116-124. (in Chinese) )
MG, 2208 R AR, 5. 2012—2023 4ERE KL 42k
PRDCOK B A a3 [ ) ] T R 4 ( A AR RR)
2025,53(3) :40-49. (Yi Peng,Ji Yuan, Qian Ruizhi, et
al. Evolution trend of water quality in water source area
along eastern route of South-to-North Water Diversion
Project from 2012 to 2023[ J]. Journal of Hohai University
('Natural Sciences) ,2025,53(3) :40-49. (in Chinese) )
(R F97:2025 -07 - 24 4l E55)



