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ABSTRACT

Aims. There is a close relationship between biodiversity and ecosystem services. This study seeks to clarify the
complex relationships and feedback mechanisms experienced between biodiversity and ecosystem services.

Method: Based on the spatial distribution pattern of species, this study utilized the MaxEnt model and Zonation
software to evaluate the biodiversity of the Wujiang River Basin and applied the InVEST (integrated valuation of
ecosystem services and tradeoffs) model to account for various ecosystem services. The study also used the random
forest and partial dependence plot (PDP) machine learning models to analyze the relationship between biodiversity and
ecosystem services in the Wujiang River Basin.

Results: The results showed that the biodiversity in the northeast of the Wujiang River Basin exhibited a distribution
pattern of high, while in the southwest, the distribution pattern was low, with the downstream > midstream > upstream.
In 2020, the Wujiang River Basin water supply was 810.57 mm/m?; the food supply was 735.08 kg/ha; carbon fixation
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was 134.00 Mg/ha; water conservation capacity was 227.98 mm/m?; soil conservation capacity was 401.30 t/ha, and the
habitat quality was 0.68. Water supply, accounting for 66.24%, and water conservation, accounting for 44.72%, had
relatively high contributions to biodiversity. Except for food supply, an ecosystem service that relies on human
activities, all other ecosystem services positively correlated with biodiversity.

Conclusion: The study indicate that ecosystem services influenced strongly by climate and human activities drive
changes in biodiversity, but biodiversity is a regulatory factor of some importance for ecosystem services that depend

on biological functions.

Key words: Wujiang River Basin; biodiversity; ecosystem services; spatial distribution pattern
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Fig. 1 Geographic location map of the Wujiang River Basin
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Fig. 3 Species point distribution and spatial pattern of biodiversity based on Zonation assessment in the Wujiang River Basin

HLZ IR %5 Supply services

1375 B’ % Regulating services

X FlR 4 Supporting services

N KRS N ERRARS N 3R

A Water supply A Carbon sequestration A Soil conservation
(mm/m?) service (mg/ha) (t/ha)
Il 0600 [ 1050 [ 10-100
[1600-700 [ 50-100 [1100-250
[1700-850 [ 100-150 [ 250-500
[ 850-1,000 I 150-200 Il 500-750

I > 1,000

0 100 km
| I

Il > 200

Il > 750

}‘I\ WEHtS }\I\ ISR
Grain supply (kg/ha Water conservation g
pply ( g/h} / () )
[ 10-2000 1075
120002200 [ 75-150
[ 2200-2400 I 150-300
I 2400-2600 B 300450

E4 2020 ST RE6MESRERSHTEIZE

Fig. 4 Spatial pattern of six ecosystem services in the Wujiang River Basin in 2020
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Table 1  Statistics of six ecosystem service in the Wujiang River Basin in 2020
HE25 %5 Supply services P R% Regulating services ZHEMRSS Supporting services
IKVE RS iSegte [ ok e 55 IKUEIE T IR A
Water supply Grain supply Carbon sequestration service Water conservation Soil conservation Habitat quality
BfH PS8 ¥ HE WE HE ¥iE M BiE B ¥IE
Mean Total Mean  Total Mean Total Mean Total Mean Total Mean
(mm/m®) (x 10° m’) (kg/ha) (x 10*t) (Mg/ha) (Tg) (mm/m’®) (x 10° m’) (tha) (x 10°t)

L% Upstream 709.85 137.94 82630 160.60 127.30 247.41 146.13  28.37 329.24 6.40 0.63

th35 Midstream ~ 741.94  187.51  737.81 186.49 129.74 328.00 203.06 51.28 272.42 6.88 0.66

TFi% Downstream 896.37  386.86  692.40 298.88 134.00 578.40 279.42  120.52  509.21 21.98 0.72

438 Total basin 810.57 71231 735.08 64597 131.30 1,153.81 227.98 200.18 401.30 35.26 0.68
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REMRIEAES RG AR R T . AV ZAEIRTE
W T AE D Re AR AE A S RGRSS; X T%H
SRECU A NN TR e T2 R AR
BRGNRS, VMR EANFTR M o

EMEFE S AT RFEMS ST, &
A RGNR S WA A DR B4 5 e N A 2 A Ak i B
SR ABEAI(Paul et al, 2020), MIFEKD, A3
2 N B KR M B =, R LSS B A
ZFEVERIRR S, Bk, A Z RS RS
MR 25 AR I AR SN . AR T SV
WAEY) 2 FEE S AR RS RGUIRSS I AR, R Y
B RGRE AL T AR B S AP, XA 2 6
PR R TR, 14 ES RGNS T E
KT, BN 2 R E A Z . BT
T B A A R GRS A 2 FEVE KT UG,
G SRR I Y ) T B BRI AE S R AR
KoK, R A AR B I s, TR AR
BRGURSFAED) ZFEVEAL T K, BV ZFF
PEXT A RGR S AU, E&RGRS R
TS IR 2 06 AL ) 22 R = AR AR R ), R 75 %
M X AR R GRS AR, B IE A SR
SO A2 2 3 G IR 55 33 1T 3 AR P 22 A TR ORI B
IS BIL TR AES RG MRS AN 2 FEIE KL
=, BMEAS RIS AKFIEABRIK, A2t
PR CRFF R K

B AR B it 5 3 R ™ EE AR N TS S I AR S R
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GRS, DSILRBA A S SRS RS
MRS R IEM G, HIEORFF RS A BRI, 2
BREERAED Z R, XA KON IR AR % N
FH B A b 8808 A 4 ih B O 25 S B b 1 R Tl &
(Huang et al, 2022), &[5 X BRI A £
BOg A v AR, W A AR IR EE, M
ERMX 2 H B 2. EFERIR S
I, A=V Z R A A T R, XA S
IS 2 F O A B E TR, M 7
YR — I N DA, ZEREPAEKRERAK, S5k
A RRMALL, BN EEHE M Hu et al,
2022), (HEVIFENE FRERED, RIAE R kR 55
E X, VAR A N . KRS
B AL o Z5z BRI M AN TR AS R
GRS Y Z A R R, R 54
Vi Z R HE L Ok R AT SR A S bR U
BN MW RLRFE R, 7K IE 45 KT 790
mm/m® B A 4 25 FE P 2 TR R, R E X3 A 4
ZAPECRA T, NBER OGTE K E, £ 5T FHIX,
SIS 2 BN AT, A DR AR A PRI B A 4 vy
AEREIKAE ST PEECARE ST 8 AR e i
&, PRUEKIEHESS, I IRTFAEZ RN, A2
P TR R 1 28 P2 K T 700 kg/ha iy 2 A ANAR ) H Y
13700 kg/ha /&, AV FEIETOE TR, B RTRIR
YRR £ 7= & 9 735.08 kg/ha, TE I & N ST K1 ET
P, ANEEY RGP, JEaid b .
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