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Value assessment of county ecological regulation service
—— A case study of Leiyang City

Xueping Xiang, Zengxiang Qi*
University of South China, Hengyang, Hunan, 421000

Abstract: Ecosystem regulation services refer to services and products that directly benefit human production and life by
regulating ecosystems. Ecosystem regulation services possess strong public attributes and are closely tied to human well-
being. Scientifically and systematically assessing the value of ecosystem regulation services plays a fundamental role in
maintaining and enhancing human well-being and promoting sustainable development. In this paper, ArcGIS technology is
employed to assess the functional quantity of six ecosystem regulation services — carbon sequestration, water conservation,
climate regulation, soil retention, air purification, and water purification — in Leyeang City from 2010 to 2020 using methods
such as the water balance equation and modified soil erosion equation. The results indicate: (1) The values of ecosystem
regulation services in Leyeang City were 28.7 billion yuan, 31.2 billion yuan, and 49.6 billion yuan in 2010, 2015, and 2020,
respectively. (2) Among ecosystem regulation services, climate regulation had the highest value, while water conservation
had the lowest. (3) The value of climate regulation services increased the most by 80.81% from 2015 to 2020, and the lowest
increase was 0.44% from 2010 to 2015. (4) The value of ecosystem regulation services in four areas — Caizi Pond Street,
Yaotian Town, Wulipai Street, and Zaoshi Street — showed negative growth. This research contributes to defining the scope and
ownership of ecosystem regulation services and provides technical support for calculating the value of ecosystem regulation
services in Leyeang City.
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Figure1 Land Use Classification of Leiyang City 2010-2020

1

e AT el R, it A
PO R, RN

. HEkEESMRFE

1B R

R A 3 AR N H B 25 AV BE = Chttp: // www.
Gscloud.en ) F#%, 75 #]20104F 12015 4E LandSat TM |
WIRAR, 25043 HER 4 30m x 30m, MBI HTE, X
FH B AR 7 2OB s R 2SR A g B . AR
Mo K ST A T At T b AR A 6
B (). 52 PR BE 1 M 80%, ik BB 5E i
B, 2020 4 14 A R FHECHE S AE 2015 4F A R P i i
TEHR R FERE |, JET LandSat 83 B %, it AT H
AR EA B TR DT JEG A (A AR LA ) 35 Oy 2 2 s /0
(mHi/NF10%) 591, fFRER0%LL L, R
FHTTAE R R GRS %08 F BRI A R SRR 1ok
PR M PR S [RVEHE 2, A A 30 5 T Ok B R U T i
B 2020 4F 4 [EATEUIX ) SR BHERIR T BB R a1
R R IOBE IR T 4 R S A, AR
MODIS $ic4li 7= iy, AS[R) A B 2 (] R BRI R K. Ik IR
AR AS [F) B AR5 Yy iy e e . AN (] A 2823 (]
ST A TR AN [F] 2 78 23 A3 15 Y i) e A SR R 1 SC
ik (ERYE S AESREX BAES Rk = BB
58 ) R

2.5k

A A 0 IR 55 M B I Al 38 5 Costanza 55 BF 5T
InVESTHIRL | [UEMS V-5 B 55 vk, SE T B
GG KEEEGE . Hb A ERESETE, 2% (1
FREFESUREX BAERRGAE ™ BEZEMR ) Xt
g, KBRS . SR . RIEORRE . Rk, K
vt 6 Fh A= A5 IR S5 DI REHEA TN

(b) 2015 £ (c) 2018 4

87



@ Universe
Scientific Publishing

INESXRRESETH
ISSN: 2661-3735(Print); 2661-3743(Online)

=, BRE5HSW

1.2010 4F-—2020 477 FH T A= &85 R 450 (i

A S IE FH AreGIS 38 159 20104E . 20154E . 20204F 5
PR 6 R A= 5 IR S5 (1), 20104F R BT A
PR S5 S R 299420, HorbE s . KIEESE . K
(3 IREINS b 27 S SN R O (X Y o o1 N iR (X A Ve SR (=it )
391 76, 13576, 2030110 5 7C. 146296 /i 76, 819213
J3JCHN3291 73 T0. 2015 4F 5K BT A= 2594 95 ik 55 B M0 (B
3124270, HohEme, KEBRSE. R LR
i A AUK BTEH R B 53 51 594 J1 78, 1475
JG. 2039078 J3 JG. 1872275 Jt.. 1056758 J3 JC Fl4111 71
JCo 20184 SR BH T A= &5 9835 IR 55 B (4 496427, H:
k. KSR I RIEORE . SRR
KA EL 53310 682 JT 6 . 16 Ji TG . 3686942 J1 G
222927770, 1240431 J1JCA14881 i Jt,

F1 2010 FE—2020 ERFATAESATRSMNE

(¥£/AT)
Table 1 Value of ecological regulation services in
Leiyang City, 2010-2020
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Figure2 Analysis of the growth in the value of ecological
regulation services in Leiyang
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Figure3 Analysis of the value of ecological regulation services in the townships of Leiyang
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