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Temporal and Spatial Characteristics of Water Quality in the Taihu Basin
Jiangsu Section Linkage with Landscape Patterns

JIANG Xiaoyu, DU Qianwen, HUANG Xuan, SHE Dongli
(College of Agricultural Science and Engineering, Hohai University, Nanjing 211100, China)
Abstract: [ Objective] This study aimed to investigate the response of water quality to land use and landscape
patterns at different scales during the flood and non-flood seasons in the Taihu Basin. [Methods] Based on water
quality data from 31 monitoring sites in the Jiangsu section of the Taihu basin from 2020 to 2023 and land use data
in 2020, six water quality and pollution indicators were selected, including potassium permanganate, dissolved
oxygen, ammonia nitrogen, total phosphorus, total nitrogen, and turbidity. Then land use and landscape pattern
characteristics within multi-scale circular buffer zones (100, 300, 500, 1 000, 1 500 and 2 000 m) were extracted.
Finally, redundancy analysis was employed to determine the optimal spatial scale and key influencing factors that
explain water quality during the flood and non-flood seasons. [ Results] Water quality was generally better during
the flood season than during the non-flood season. However, dissolved oxygen levels were significantly higher in

the non-flood season than in the flood season (p<C0.05). The spatial distribution of water quality within the study
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area revealed relatively good water quality in and around Tathu Lake, while water quality was relatively poor in
the eastern and southern regions. This spatial variation in water quality was likely associated with the region’s
uneven economic development, which was characterized by "higher in the south and lower in the north, stronger in
the east and weaker in the west". The 300-m buffer zone explained the strongest relationship between landscape
metrics and water quality during both the flood and non-flood seasons, with the explanation rate for the flood
season reaching 55.9% . The aggregation index of construction land, the percentage and division of farmland at the
class level, along with Shannon's diversity index and edge density at the landscape level, were the principal factors
influencing water quality in the Jiangsu section of the Taihu basin. Within the optimal 300-m buffer zone, the mean
patch area, the aggregation index of construction land, and the percentage of farmland were negatively correlated
with water quality and pollution indicators, including potassium permanganate, total nitrogen, total phosphorus,
and turbidity. This suggests that more fragmented landscape, more dispersed patches of construction land, and the
absence of dominant farmland patches, are associated with the deterioration of water quality. [ Conclusion ] The
findings of this research provide theoretical support for the scientific formulation of land use planning and landscape
pattern optimization strategies, thereby enhancing the scientific basis and precision of water quality management.

In particular, the implementation of dynamic regulatory measures under varying seasonal conditions can

significantly improve water quality.
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A i B R0 3 R 55.9%6 A1 55.1% (6 2) o TR B F 5%
KB AE 1000 m 3 [ LA P, TS 0% 50U R 06 K T

f fi% e AR 1 bb AR VU B SR I 28 b IR A
1000 m A U )52 22

B i AR A M 4 R (36 2) SR, AT 5 78 U
300,500 m Kz AE I 300 m 28 i X R EE R J2 %t 2K 5%
Wi fe G Y AR &, BTk R 4 il ik 35.1%6, 25.3%
22.8% . DIVISION 1 7£ 73] 2 000 m 41 100,
1000.2 000 m £ it X RUEE T % 7K ot 5% Wi 5 K, o1 Bk
ROy 38.9%,27.9% F142.9% . SHDI £ 3] F1
JETRIN 1 500 m 28 b X R T 520 f o 28, BTk R
ik 45.8% M1 53.7% . CONTAG .PLAND 11 ED
A3 5 AE R 100 .1 000 m A AEFI 500 m 28 o [X R
R K BT 5 ) e K, TR 3R 4 i aA B 17.7 %6, 39.8%
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21.9% . FUAE T 50K, SO0 J& 1E 27 K
S b X T XK BT Y S e BT L O — 2R R
A by )T A0 S LA SRy XK BT Y 5 e, AS It 5 7E A A
e vf X 300 m RUEE FARE#F — 2Rt . 7R 22 niIX
300 m i [ P, S5 0 KO b B ST 2 BE B 1E R MPS LA

K 28K B AG #IR F HR A B ATLS Bkt 5 2
AL PLAND 1y 32 2 ff B8 B, TR A5 Al
MPS ¥ 5 CODMn ., & & . 68 vk B2 5 3 B 52 6 A
5%, BT AT 5 F1 PLAND 11445 CODMn A .
STV R 5 R R ARORE OGS

x2 ETRAEATNARRETEUNEENKRNEREE
Table 2 Explanatory power of landscape patterns on water quality at different scales based on redundancy analysis
fRRER/ Yo
i 4 25 [ N /m — - By TUHRAE/ %
SR 5 1l % 2l 7 - . °
CONTAG 17.7
100 47.38 0.08 47.5
CIR_MN_1 13.2
AL_S 35.1
300 55.84 0.05 55.9
MPS 19.4
AlL_S 25.3
500 55.51 0.08 55.6
SR PLAND 5 24.8
’ PLAND _1 39.8
1 000 38.96 0.09 39.1
FRAC_AM 13.1
SHDI 45.8
1500 22.80 0.09 22.9
PLAND _5 16.5
DIVISION _1 38.9
2 000 24.49 0.07 24.6
MPS 27.5
DIVISION _1 27.7
100 43.49 0.04 43.6
FRAC_AM 24.5
AlL_S 22.8
300 55.05 0.02 55.1
PLAND 1 21.6
ED 21.9
500 40.21 0.04 40.3 PLAND 1 175
LTI ) g '
DIVISION 1 27.9
1000 37.09 0.04 37.2
CONTAG 27.0
SHDI 53.7
1500 28.76 0.03 28.8
PLAND _5 27.2
DIVISION _1 42.9
2 000 43.33 0.03 43.4
MPS 20.2
3 it i F X 7K A TR Al TR A A U 2% TR 37

31 KmEAKRN=EEHER

WF 5 XK BT 9 25 (8] J3 A 5 30 0K 30 381X R HC i 34
JK T g T A S R R S K I A 25 KR SR . I B
L T b XK A b, AR 2 T A v A VR .
A HEZ R AR R R A K B 22, 5 X 2 T R
JEE 5 B R e GG L AR R T S N R R SRR AR 2 AR
Ko AR HL XA AR B A R, R R TR X
Al 46 29 A R 8 A v, AR I it P K, S BOK B AUE
AR A A KR . P b XK R 2 3 A2 B Tl B
LM FEM o 2% XA T 95 SR s Y ATl B 4 L HE
I K s S A AL A TS 4, § 8 CODy, MR
FERE R o M T AR p S b DX T I ™ EE A8 Al AT
N AR - KA S DS ST ==k 2L ki e 9 W)
W K BT G B A A B SR o ) R R I U VT O

W 7 R AN A DL TS e B B v, AR TR 2 AUE
Fr 15 e O 3 ELK M O k. BT L TR
WK BT EAR L TR, 5 AL e A R a5 2R
— B, AHOCHETE G L R T IR R XA
FEPE AR ) AT DN IR A N 2 20 o A 2 R BUK R
PR AT R E RN . TR, BRI
BRI i b 32 A0 R A KR B A% Bl TS B ) e
T, AEL I R[5 i X T e Ay e 5 B B R AR o
e FEABIEFE IR K R AR e T AR TR
F1% s B8 280 S AR R e G b AR T o A T TR
JK il B KA HR R AR A T IC G R B Ak 1
2042 2E K R R BRI A A B A
S8 e BEAR T AR o T T e e s, B
E I B 7 2 e B T ARTRIS . AT IR
R R R R, S B B TP VR B T B 5 W R W)

JE 52
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—J5 ThT, B A AL P DA ME DA B R R B R
W A UKL G 25 A7 AE L 5 000 W o i 1Y 1R A
32 LA AME NG KRR B

Sr WL AR Ry X6 by 2 K BT A 7E Wl 35 R, H 5 e B
FREWAR AL, B W35 0 RN . 76X
— [ b, AN [ 2 3 R R 6] F 58 X80T A5 AR TR Y
S50 RIS R Y R B X E 4R 0 AR e AR
fiE, [T 22 v X 04 fiff g S5 B0 1000 52 % ol , 100 m ¥i]
St G vy R g R BE A i 2 S W 5 A R T K A
B EHAE AR s ) RE TR
WF 5% 22 B, 4 Hb R 7 2U7E 250 m 28 ol X3 ] g X
SURTIRVE /AN P iR S = I o N 1 s eI N
2% wp IXORUEE T S 008 0O TR K SR AR Ak 0 L i R
RN 22.9%~55.9% , % TR K BT AR 4k B R AR R
N 28.800~55.1% , H v, 300 m Z& vf IX RUFEF 5t
R e 500 TR AR TR K 5 AR £k i R R R,
43 R 55.9% A1 55.1% . Hi AT, 300 m £ #h X
JUBE SRy W 0 30VT 95 B XA R K B AR Ak 1 6 ik s
) ROBE . AIAE SR T AE 300 m & wh X R, 5 4t
{18 HlE I B e 0L 5 K B AE AE B Dy B 1 AH BLAE
R BT e A s Y, 0 02 R ARl T 3h
Wy 5 R B AR SR TS Y, AT L b 3R AR U A
HEA K AR AT X K BT 7 A i S e [ AR
100 m & vt XN R 7K B o ki A S Oy 4 AE L fig
BER AL T 300 m 19 B A AT BB 2 Y 2% X ik /R
2% vl X P A b R 2K A S R R G, TR TR o A
B A Hb R FH Y 22 B R St DT AR I 6T K R 1Y
fift B 1

AWFFEF W, AE 1000 m 7 Bl A, TR 5 00 48 %
XiF 7K JB I % R AR T O AR TR T2 2% o KRB
11 1000 m B, JAE VA (4 ff B BB 7 ) B G Lk b 2y
MR FEZBEKEHERE 0, BT K
SR, AR R R ST DI R A AR 2 R R B R
7 AT TR K G Y ) B 45 g B A T AR I AT
L, 5 B RS G f g B AE 1000 m Y LY,
TR XK BT i e R e AR TR . AH L Z R L AR
R K B/ AR O ARG, IR, 1000 m i FRl DL Ak
18 7 LA Joy B0 58 3, B BB AT AR ) T A% B o
AT 38 o X6 K 55 1 i R e F1 o DRI, AT 9% B 06 1
HeAEZE pP X300 m RUEE PN S5 OUR A% Ji 1) T 3 ] s, 7
I 1 000 m i Bl N 1 /N IRUBE 55 WA Jmy L DA R R
T 1 500 m 3 [ LA AR 9 R RUEE S5 LA Ja 19 5 B R0
SURSR LN

33 1A BAMERNBENKREHHETHEIEE

EWERMESH

RDA 58 45 R R B, 8B KF- b AT 5 . PLAND _
1M DIVISION 1 K 5t WK F-H CONTAG . SHDI #
ED J& 5% W W T 5L 5 i XK BT A 3 25 e [N
AR FH M RRE bR SRy R A 5 R 1 N K T TS e
M R 5 B R ED R 2R —
oo U M I R 8 AN 3 KT L T s
FAR , W 55 - IRV TS Y v AR A T, R
TG Y ) O SR AR AT, S BOK U AL i
B M AE Sy oK BT Al 5 U TS G (Y B 2R R A 25 AR IE
) 2k P8 i A AR X K s AR T R e

XFF 300 m f A 2% o X R, 6 A, MPS VAL
50 FEMMBER T, H %15 CODy,  MA . aw
We B 5 b B B AOAE O . 3R W SROUE A AR R R, IR
FH b B B8 43 5, B A R TS B R G A% sl 2K BT
AR AT R S B A VR SR [ RN S R A S UL
39T B B A ) 4 T, S 30 IR 0L =2 TRV A B TR] 45
B, U5 G WA R R o SR, B AR Ak 1Y) B e O R 4
Xf B 5 L5 A (AL O H SR G2 ol A2 G OR SR B %
JE o S AT IR 1 DX, S R A T A 5 X K 5 1
BT RE M o[RS )RR 28 h s R LLGE S B Lk
Py W Rk 2 T B, BB A5 A B0 D TS RS . A
ZHFFE X, 300 m 28 wft X B AR Tl 3, HLIX 5 Jre
FH b S5 5K, AR A5 52 ol A B A B, 1 45 5 LA A Ak XoF
JK JBE 4 BT 52 0 B R 2 RO, e A R BUK BB AL . T
7RI, AT_5 . PLAND _1 8 £ BN 1, [
5 CODM . BVA BV VR B 55 0t B 52 67 AH G, 3R
TR P b A Bl 42 SR AR R B Ry, B b B B ELA O S B B
KAV, A A TR iR . I — 4 7k
WA AT SHRARJE FZR R . AT AR A A R TR R W
TR RIS YR S T R 58 . B T SR AR
BB 8, T 7K Ak B it 2 W 7 3 RE B A R0 A TS g
Py 0 HE T, DT AT Bl K T e o AE AR TR B M
B Ry V550, L o5 L 388 i s K e T s, 5 Al
WF R 4 BEORAY . 32 5 5 YL VR Y 24T MR R AR A £
i A IS R 1 B A AR AR G . AR U FE IR TIIN,
AR 3 B A X 55 D BT AN, AR b T IR TS G )
A FNAE RS KRB . 5 A L, A8 Il B b X T 05
Yo FTUs /D AH i T RS G CTOL R K A 06 75 7K HE
HCEED AR FF B A AR, IE XK B = A 8 R IR . 18
300 m 28 i IX PN, B b 60 3000 6 ) e 2 R O T O S T R
AALRRAE (R* = —0.423) . DRIt , U A st o AL A0 88
A BB R — 2 0 T YR T e, A LT K 5 1 A T 5 )
ANFI T AR G D o AT L B L
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TNAT Bh 0820 DX B 1) 4 1 35 e A, DA BT K
Bk 3
4 % g

DK BT H A B 5 B 25 50 SRR AE o 2 R W 1Y 52
i), AF 5 X3 K BT SR 1 R F R 1 DO 78
JE VI 53 T (p<<0.05) o WF5 X K 5 25 ) 43
A7 S KT 81X PN R TR i KSR X 3 G T AR B
R B M DX 7K B 25 1 R R A% Ry . BT, R AR
b XTI 2 K A A LA TS G RV | 2 3 b XA AE —
SE I TG Y B B T AL AT 5T XS A7 T
SR o ] R 5 DX 2 O R R S A R e B AR AR
S VY 55 7 I K JR AR 2 YIAE G o

2) 5 LS Jey X K B R e EL A B A R Rk
I o ABIFZE R S K K ) S e AR e K Rl
300 m, H X VR AN AR TR K B f R R 4 R
55.9% F155.1% o [] B 45 #1355 B ALVRIY) 1 000 m 1l
B LA P /N RS R AR TR 1500 m 38 R DL Ak R B 5
WRAR J5 (14 G TS 0 A B 7 080 S e YT 9 2% e IXC 1)
BTSSR,

3) 2K R K v B FH 9 B S B b A i AR
o7 B R B B S UL K ST v G R R R T 4
BRI T G 5 B R R R BIF 51X 8 K R Y 3 R i (A
T ARG WX 300 m 3 A, S5 00 A,
FH i B B 43 8, B AN AR AR S B e B S
FOK R AR, A R UL RS SR LA ek 3 K
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