M FR =2 a8l T R

GEOSPATIAL INFORMATION

2024 4 10 A
%225 % 10

Oct., 2024
Vol.22, No.10

24 FH vy L3t R 1 R 55 2 85 & Bt e 55 4L I 2 28 AL WE 50

E &', AASK', Fwg', TRET', K H', # &H°
(1. PURGRME R M S weliape, I 4ifH 621010)

1 E: AT LA A LN ASRGIRSIMLIRE AL BRAT R R BASKIE RO R ERZ—, AFRRA R L
HoA) A A @ AR A S RGBS N AIRAL & 25 5 L3R A2 22 535 MM, 9 AIEATBCE 5 46 M) R T #F4& 45 18 7 K ad 1)
Pl LA A ERFAZRFRRSMETAY, EREAN.: OFTRB LA MNBEZSBURFREL, =68, 55N
S, HARBEBIEIM, QERBASRZAERSMLL LA A ER A Y B H 2B RAY, XE5ERARORIG A X,
@F s, KR, ZEAAHAEESAGBENAEZASZAABENELIANEE, AME, BE, FEETAHARRETAS
AR50 A R S T 5 MR SRR R B 5 kAR

K LA RAER; AXRARRESME; LA AR ELEAIEH; W T iE; S F
FESES: P208 XiktRERS: B NEHS: 1672-4623 (2024) 10—0066—04

Research on the Spatio—temporal Changes of Land—use Type and Ecosystem

Service Value in Mianyang City
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Abstract: The evaluation of ecosystem service value based on land-use type is one of the effective ways to alleviate the negative ecological and
environmental problems caused by rapid urbanization and population growth. We adopted the unit land-use type area ecosystem service value as-
signment method and the comprehensive index analysis of land-use degree to evaluate ecosystem service values and the change trend of land-use
type from the administrative unit and grid scales under long time periods. The results show that (Dbesides Pingwu County, Santai County and
Yanting County, the comprehensive index of land-use in the study area have generally increased. @The ecosystem services values is significantly
decreasing from 2000 to 2020, due to the increase in the area of construction land.(3)The ecosystem service value of cultivated land is negatively
related to the total ecosystem service value, however, the ecosystem service values of grassland, water body, construction land are positively relat-
ed to the total ecosystem service value. In summary, the comprehensive index of land-use in Mianyang City has increased, and the total ecosys-
tem service value has decreased, which can provide a theoretical basis for the land-use management and planning based on regional ecosystem.
Key words: land-use type, ecosystem service value, land-use comprehensive index, spatio-temporal change characteristic, Mianyang City

FHT, 4SRRGSR I EA KRBk — TEIEANGHE, 45 M I8 o e A TR AR 2 R

FIRIET HALIR S5 ks HRER T vk (R AR I REA(EL
) TR R AS R Z , TRER
A L A R . BRI A L HEE
K, RS, MR IR SN ELR PN Tk LA
SHRARMEMELAGE — 5 T —JSR T AL AU Y
Wrryrk (RSN, AR T 1997
4F Costanza S5 K FZ A VEAL T 2 RRES R GRS
MIZETEUE, TEHCRER b, SRATEA ™) Bk, L
SR PR o B TR AR 2 R GE IR S5 [ 2 3R A T

el 55 B TPPAR

ASBIF 5 2 BH TT 2000 4F 1 2020 4F 1 - b A1) FH 2
RURIAEZS R GRS M B A 2 AR AR AR T4, A
T R AR 1 268 BH T -+ b YR VR A9 BEATC DL R AR 28 RS TR
55 4 B HERL A AR

1 ARKESHE

1.1 WF5E X
ZRBHT A FPU) b PE LTI, v i,



00 K5 108

BE G&F . MPATTAMFARRE X RPARS Uriied 22 R 1LHT 5L - 67 -

AR FRA T2 30°42" ~33°03' N, 103°45" ~105°43' E 2

], BIRIA 2.02 7 km?, AT R PG Ib— 4w P KA
R, RIGTEL 144 km, RIILK 25296 km, FE X 1H X
20 248.48 km®, % DX+ M A SR 2 DI . Ak
FNECH A o A T AR A D o U S L bk
i, ARSI, TR R AR SR

N

v %%y
S

1.2 Bdhivig
ARTCRAE T2k A GRS MR B 6, H
PRBHEA I S B AR 2 1 7

Bl il St i Bk
2000 — 2020 4E LAY I A% 2000 — 20204F 25 PH
A AN A (BT SEITHEE) 9N K E
2000 41 2020 45 Hr P R EBE AR Ll X 1k
b P SRR SR m m
2R BT L R 4 P P EFBERE AR dRBETT
X EL R A S 9P IXE

1.3 Wik
131 FABERAESZREMFNERK

6 R AOULR B R Ak A SR A S RS
MRS BT 28 AR A RGTAG T, A A2y
AR B VAT B .t X BH T ) 22T A
BRI TP (R SR, PR+
ORI, A TR JE TR DR Xl A A 2R
FAEZS [a]_E (R R AR AT 45 SRRl b, v
5kmx 5 km S RVERPHGERIT, HAT RAFAILERYE,

ARG 2L TR RS S e 4% X B 4= )
R RS ARG AR S, R ASTES
HHEZEREZNMHERTR, RE 2R B § e 4
HEAHDCAK TS . o T BEORE Al ik — & 7R E] B sh 5481k
VL Rz (6] o3 Aids Ry, JFAh A T BUR T R T 5
(PR 22 S, SRS I RUBE 57 LS [l e gk, itk
— 5 EOW b Z ) e s ) AR R, AR
Sk 2k BH T AR S 2 ) R P2 R B S P . A 2 A
FE, A5 20 B - b R RSB K AR S R G RSB

(RIS 23 AR A AR AR A B
132 &MWL AFERERE

- iR R B 25 1R BOR: S W A%+ T R A
FHBORRRE, A DXk A R A R R A BB

n C
Mzz;AixE’xlOO% (1)

A, LR K s R R R AR 5 4,
N PR TR B (49L8)5); Ci M C oy
SRS i G A MR TERRRI XS b B TE A n
IR EE 73 98 AR A b i) L 3 ) AR 23 4%
BECH 1, AR, FHh . KO 2, BN 3, #EH
Hh 4.
133 +HFAXRABCERESRZERSNERE

TE A BRA SR O (B RO A S A0 T 1 AR 25 1 55 (i
FREFRWILAE L, MR, AU S 2
A AR S RS A 2 B R A T B SN T 2 4
SR BT T M ER 17

P =, p (2)

Xb, PORHASRGEFHREER B S A SRS
MR HrAE s vV RS8O A 7™ i 1 22 5% AN 185
P, o j RO T i R A RGOS ME; o,
Ry A b ) 2SR 4 2SR 55 e (LA 2R 80
134 HETERSREABSNMERK

BETA (), BEgaXX (3) ~ (5) RS
FRTIT 47 BCE 0 B A% 1 P 2% 28 3t 1) 10 A= 25 55
. &R MRS IR AR SIS N S LS AR
BN &N IR

ESV, =4, x VC, (3)

ESV=)4,xVC, (4)
k

ESV, = Zk:Ak xVC,, (5)

X, ESV, . ESV HMIESV, 53l L A28 &k A=
BRGEMIME, SSRGS AR 55 )hE
KB fHIOE; A, RS & B s Ve,
LAY & iR BVE S RS I 5 VC,,
3 A SR & BAEASIR S IR f B L

2 ZERFNTIE

2.1 LHORDH M a2 A fk
211 & LR R KA AR B B R R AL

TERFIA]ROEE |, 46 FH T 2020 4E8 b A AR E 2000 4F
W T 143.00 km?, 5SS 33.81%, RV T



. 68 - w32 % i 45 &

020 K5 108

REFIFH (A - 05 052 (BGPTSRl AT K 5k
TR A R (F62) . B M5 AR M T
SN T 176.00, 33.00 km?, (5 SAAZSALIE ) 41.61%
17.80%, DhbAsfb 5 2R BT Z i vl e, =5
PSR AL S 3 Hh e B R R A

4 20004/ 20204/ 2020~20004F  HEhNAE/ 5 AL
FIFZE km? km? HmAg> em® M 53 He /%

it 9029.00 8886.00 -143.00 33.81

L 7582.00  7541.00 —41.00 9.69

B 3255.00  3228.00 -27.00 6.38

KIS, 189.00 186.00 -3.00 0.71
A 187.00  363.00 176.00 41.61
KA 16.00 49.00 33.00 7.80

A LRl L, B A R L ARl S SRR R
7E5 km x 5 km 4% o RUBERF A4 o 12 IX Sl T FH 2
PR 3T S R B A, T A FH i AT R R 3
T3 JE /0 Bk s DL AR, A i X 2 B K
£ O DN s o S E BN R =97 BN D E A S-S LR UK )
HEHL TR 2 Y, SRR 2 4 g T iR R
P2 TR HRAR
212 ATHRETRETA LA R LA EE TN

TEZR BATT 9 4~ IX B g5 Ik X A b 1) TR FE 275 4R
B, LR HRFIX . =F 8 8 fE
B M, yamTr . ek aia e FltE.
BFEI R B, 20204 PR B . =/ HE . e A
FHRRJE 25 4 18 B 2 T 2000 43 59198/ 7 0.01, 0.01,
0.02. DX WX . X YLy . )1 ERR
Hia B . R AR BT @, AT 0.01,
0.03. 0.10, 0.04. 0.01. 0.02.

L AT A, 5 3k D5 Al DX b R R R A K
CGZX BN TER AR Pa R ), R IZ X It B ) 1 b
TR CXHERRG A 3 R AR 4L, iz
DX 3aobicHh, | b T B A b b, 3T 0 A
B r A A, XS R AR O AR T B OCHE
B S 25, B AES RS 4 T i
W 7T 5 | e A AR BE 14 Ak
213 BHRETALHANE LR EE T

N T A TBURA TN ER AR AR AR I A, AR
HF—2TE 5 km x 5 km A% 0 RS X2 DXl - 1 FH R E
CEATRBOIM TSR . AERRWIERS M RE |, 4RBH +
AR LR SR PR = AR i Ry, X 548
FHT A S B R X 20 FPU R AHOC, FERTTE]
REE &, 4P R R 2R A PR R R U a5

& W40 B T 78 TF R R PR 3l 2 e o AR TR RS ) = i )
FHZEAL | s A2 [l As Jm s T ORI RR B B g, 4
2 DX BT AR T R D . ARARR AL, TR KE U
FE AR AR, R, %X R TR U S
RGMBERED, RIEERGEMSIIRE.
2.2 EEBRGMS AR
221 ABRETRETHAESZRERSFMEEL

IR VU145 AR TR) A s ) 23] o By TR S 3R
G W 55 I (L A S5O AN DR R 2 X SR £ 7 i A
{ELA5 21 2000 45 1 2020 4 45 FH 7 4 Hh ) FH 2 780 5457 1
FUEBRGEMSME (R3), ABFFEIEILEER F X4
TP IS R GRS I E A T

ESV (X 10°J0/4F)  Z8fk (2000—2020)

Hui -
20004F  20204F X 10°J%
LMK 44.77 33.97 -10.80
TirilX 25.19 20.18 -5.01
T 12.83 8.95 -3.88
T T 99.64 76.40 -23.24
NI AR B 146.99 112.29 -34.70
R aive 247.18 198.80 -48.38
=54 66.29 52.26 -14.03
A 42.87 34.35 -8.75
Raiig= 40.36 30.46 -9.90
Bt 726.12 567.66 -158.69

FERFRIRBE |, 4 PHTT R R A S R A IR S5 (B 2
RS HrpoFa BRER) 981 B 6 B RS AR
M (PR AES RGNS B EE TR ) mERA, 4
BRGNS W5 958 48.38 x 10°7T . 34.79 x 10°7C,
SEA T AR RE MRS ME M EFHEE. WX
TR 30 DX IE A 28 7 e A N P Ak, 2R B s AL
25 [V IREEAL , BT LA XS 7T v 5 R ) - A F
RGN, bR R R A E O 5 S0 A (1 A
AR A/, Rk, %X T A S RS
R S5 A DTk /N HLE 20 a Sk R RG240, 5
1AH95.24%.

222 BRRETHAZRZARSNEE L

h 5 R AR B 2R B PR B RO AR I, R
20 A 25 R G S5 BB 25 o0 SRR AE , A%
I HU0 208 B T A% X R A9 4% - ORI F S 0 5 4 il
RUAERRGEMSME (F4).

FERTE) ROBE |, 2020 4F 1% X gk . MR, 2
M, IKIRFRHEA S R G S5 M (AR T 2000 4R X 35
ARTRRE, SO A AT ARG, 8 5 XN



00 K5 108 E &%, SMPEAAMAARB S AR R SRS UriEed 2 R EFR <69 -

14 B T FR A 25 2R 4 I 55 A0 1488 2000 AF AR A G
2020 432 DX sl 1 FH A A T AR i 24, RAIH
MR 3 4%, FERRA T AR S R GRS M (A 22 A8
KIGIEBLT, SRS AR A T AL AR B R G
Ik 55 IMELAR A T 2000 4FAT BT Fh . 2020 4% 4 Fp 27l A=
B ARGNR S W AR T 2000 4EHBA A [RIFLEE A9 T B
FAPUR,

ESV (X 10 Ji-4E") A&k (2000—2020)

BRI I —

20004 20204F X 10*JT

P RES R GRS 89.36 69.58 -19.78
WTRAE S RGR S 378.68 294.86 -83.82
AR RGNS 238.70 186.14 -52.56
SRS R GRS 30.43 23.75 -6.68

ety 737.17 574.33 -162.84

2.3 HBAEBRGNRIGF MR Z M F

SRy — A s 2 BE T = R P2 AR 4 T A
BRGNS WIS ZSFRIE, AT R H spearman A P
IIRTIE S A5 A A8 R GRS N (LA T AR DG 43

SRR R A BRGNS S B ARG MR
S EEARERENE, ZXEEERRGE RS NE
Z R AR S R GRS IMERE B, AHC RECR T
0.70, MeAh, N BIR)Z AR s LA 2 S AR S
ARG M EZ R EAE G R, ARFTEN % L
A RBUES RGNS 4 FhE R B RGNS
BB TR TR, A5 AR AR S R GE MR S5 (BT
AFPEAUE IS RGNS I E AR S B ARG, HAF T
SCRFRUAISCA B AR 28 R 58 Mk 55 (LA 56 R A KT
0.90, LI EZERAE, & L HAIHRBNES RS
1R 55 B S M A7 AE 22 A

3 & iF

LA, A BH T 2 i R BF R, I X
M PR SR R, S EOZ
DA SR TR H g 1 B 5 A S R G S5 DI figiR
o T A M) 2 R T AR A 25 R SR 55 1 (R
fEWE, LA AR B S AR S R G 55 ek
AR LI, DA SR 2% DX R T R

BB RGMR IS AR, FFiE—2 T DLz ) n] )
b, FEATAE S 6] b A 2 R DU e, 255 i
AR LR R, W HTEATBUAIL R UE S R
JE N ORISR RS, 78 P B 23 0 AT RAAIE 5
FEARFSCR, iz D e LR HIRCR, fedtd
BRGNS I ESR P

2E3H

[11  FRFm A TR EN AN/ BELETNE ESRAHZIR
M. &7 A s RS HiRdt, 2021

[2]1  Kindu M, Schneider T, Teketay D, et al. Changes of Eco-
system Service Values in Response to Land Use/Land Cov-
er Dynamics in Munessa—shashemene Landscape of the
Ethiopian Highlands[J]. Science of the Total Environment,
2016,547:137-147

[3] Huang Z, Zhang Y, Wang F, et al. Advancing a Novel
Large-scale Assessment Integrating Ecosystem Service
Flows and Real Human Needs: A Comparison Between
China and the United States[J]. Journal of Cleaner Produc-
tion,2021,314:128 022

[4]  Sherrouse B C, Semmens D J, Ancona Z H, et al. Analyz-
ing Land-use Change Scenarios for Trade-offs Among Cul-
tural Ecosystem Services in the Southern Rocky Moun-
tains[J]. Ecosystem Services,2017,26:431-444

[5]  Costanz R. The Value of the World's Ecosystem Services
and Natural Capitap[J]. Ecological Economice, 1997, 387:
253-260

(6] #rE, SAL, AR, F FRSREST = HMEEF
FE[T]. B AR TR S4R,2003,18(2):189-196

[7]  #4RIT B LA S R GRS B ST A2 5 AME R
)], £ AL KA RS F4R,2019,35(10):1 289-1 298

[8]  BEAK, § T4, Wb, F RITARFT R AT S AS AL
S A 1) % R BATAF AT, KImABA R 5 2R5E,2022,
31(6):1 354-1 369

[9] Fan M, Chen L. Spatial Characteristics of Land Uses and
Ecological Compensations Based on Payment for Ecosys-
tem Services Model from 2000 to 2015 in Sichuan Prov-
ince, China[J]. Ecological Informatics,2019,50:162-183

[10] ZRE L. FRAT R 8 AT P R IIL Z[]]. W T
7.,2001,20(6):645-652



