% 31 &5 3 H 7K PR 5T Vol.31, No.3

2024 4F 6 A Research of Soil and Water Conservation Jun., 2024
DOI:10.13869/j.cnki.rswc.2024.03.004.

g, B R, EAEA. 3 F FLUS Al InVEST £8 ) = 5t = Ji s F H 5 28 28 R 40 i 55 1) 25 28 40 218 SRR IR 52 [0 K £ R RIS . 2024, 31
(3):287-298.

Li Jinghao, Liu Shujun, Wang Zhijie. Multi-scenario Simulation of Spatiotemporal Changes of Land Use Pattern and Ecosystem Services in

Yunnan-Guizhou Plateau Based on FLUS and InVEST Models[]]. Research of Soil and Water Conservation,2024,31(3) :287-298.

ET FLUS #1 InVEST B znEgELiFAS
ESRGEBRSHETT A BEREMUFAR
AL, MEHKR, FEA

BN A B2 e, BEFH 5500255 2. LA ) B R AR 47 5 A0 B Q0 B 0 F " R S8 30 = 5 FH 550025)

& E:[HM IS SSRGS 5T 0 A 5 A S R G R S5 s AR Ak, 2 Bt R b R A R R A
A2 75 B G M 55 I BE B2 T AT 4R 2 O e SR M R B SR BE R R . [ R J U s st B R SR X 4, LA 2001 48,2010 A
2020 4F 3 #1 MCD12Q1 -+ b 285 9 B0 Jy SL i B0 3 LA B SR RAE S R T 008 . 36 T ArcGIS, FLUS £ Hl InVEST #
BB 2030 4F 2040 4FRT 2050 4F [ SRR JEAK 5t AR AR IS SCORUBE LR 30 0% BT A9 B bR DL RRR Aif 3 L K 1
MR 3 WA S RGNS e = s ikt Ry . (492 1D NS 5N = 5% 8 Ay 3t A1) 1 28 4k LUbK b $7 25 3
TR b A S 0 /0 O R B R A B R P ST PR M TR e R ST AR 10,38 0 AR AR APIE S T L bR R T BRAE
2050 4E T A ME AR 90% . (2) 3 AR T . Z 5 @ J5 2020—2050 4F ik fiff 1 A L SR B 0 2 BT T K i
BT EBRIPE ST 2050 455 fi i O (E B &, O 813X 10° 15 7™ /K 3 8l 20 3 6 W 3 AR T 05 A W b A 5
PR R 0.46 %0, (3) BB T 38 VH T R R 817 45 17 M 1) 25 285 22 48 I 45 4L 45 i 0 4 w8 5 T 5% PR Tl L 58 0 Tl 60 22 DIt 3 56 7l
WHE S RGIR S B R 1Bk, (458 ] 5 555 2020—2050 485 1K 14 25 2 40 R 45 1t 45 6 0 808 &% IR 45 Sh e 1
G 5T R B MY 2 R AR T BT . = 5 E A 5 M A S RGN 55 F R W] R R R T, N TEOR [ AR
AR G055 U RE i A 8] 5 M DL B AR T FRU AR 52 18 T BB A > A K BT I R A )

KW FLUS B InVEST B8 ; Befifith; K& R RsE

FESFES F301.2; X171.1 XEkARIDED : A X EHS:1005-3409(2024)03-0287-12

Multi-scenario Simulation of Spatiotemporal Changes of Land Use
Pattern and Ecosystem Services in Yunnan-Guizhou Plateau
Based on FLUS and InVEST Models

Li Jinghao', Liu Shujun', Wang Zhijie'"*
(1.College of Life Sciences s Guizhou University s Guiyang 550025, China; 2.Key Laboratory of Plant Resource

Conservation and Germ plasm Innovation in Mountainous Region , Ministry of Education, Guiyang 550025, China)

Abstract: [ Objective ] The aims of this study are to explore the spatiotemporal changes of land use and
ecosystem services under different development scenarios on the Yunnan-Guizhou Plateau, and to provide an
important scientific basis for optimizing the spatial pattern of land use, improving the function of ecosystem
services and formulating sustainable development strategies. [ Methods ] The Yunnan-Guizhou Plateau was
taken as the research object. The MCD12Q1 land cover data of phases 2001, 2010 and 2020 were taken as the
basic data, and the natural and socio-economic data were taken as the auxiliary data. Based on ArcGIS, FLUS
model and InVEST model platform, the land use pattern change patterns of Yunnan-Guizhou Plateau from

2001 to 2020 were analyzed. The spatiotemporal distribution pattern of land use and the spatiotemporal
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changes of three ecosystem services function (carbon storage, water yield and soil conservation) were
simulated under the Natural Development Scenario (NDS), Ecological Protection Scenario (EPS) and
Farmland Protection Scenario (FPS) in 2030, 2040 and 2050. [ Results] (1) The main trend of land use
structure in Yunnan-Guizhou Plateau under different scenarios was the continuous increase of forestland and
the continuous decrease of grassland. The farmland area can account for 10.38% of the total area under the
FPS. The forestland and grassland area will reach 90% of the total area by 2050 under the EPS. (2) Under
the three scenarios, the total carbon storage and soil conservation of ecosystem services in the Yunnan-
Guizhou Plateau from 2020 to 2050 show an increasing trend, while the total water yield shows a decreasing
trend. Under the EPS, the predicted value of carbon storage in 2050 will be the highest, 8.13X10° t, and the
reduction rate of water yield will be significantly lower than the other two scenarios, with a decrease of
0.46%. (3) Yichang, Pu'er and Changde have higher ecosystem services supply capacity. However, the
supply capacity of ecosystem services in Guiyang, Bijie and Anshun is low. [ Conclusion] The supply capacity
of ecosystem services in the study area is better from 2020 to 2050, and all service functions show strong
spatial aggregation and heterogeneity under different scenarios. When formulating strategies for ecosystem
service management and sustainable development in the Yunnan-Guizhou Plateau, the spatial differentiation

characteristics of different ecosystem service functions and the water shortage caused by the continuous

increase of forest area should be considered.

Keywords: FLUS model; InVEST model; carbon storage; water yield; soil conservation
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Table 5 Changes of three ecosystem service functions in different development scenarios from 2020 to 2050

KA 5 FEAEF A H AR & I 5 ARG 5 E b R 1
G 2020 2030 2040 2050 2030 2040 2050 2030 2040 2050
AEE (X 10° /0 6.704 7.096  7.599  8.103 7.120  7.625  8.130 7.096  7.600  8.103
77K B (X107 /mm) 4.789 4,783 4775  4.766 4784 4775 4.767 4.783 4775  4.766
T+ (X 10" /0 4.226 4.254  4.281  4.311 4.250  4.280  4.307 4.255  4.282  4.311

3 FE 5 R K X E B AE B B
ZRHR CH PR T S T A K S AT (A6 R N T R
LT R R CSC LN ) & D35 IR DX 3 A AE VY
AP TEE T R ZE N R I Y8 T R AR R & Gl S T 0 B
BN o ASTRVE ST 45 N B R K B R R R
HF, LV E b D B A I S L A0 3 Y T T YL TR
EETET M T 0.5 mm/hm? LA L, 1 o3 R A5
P b DX AR T A /o 22 T Tl T RN R R O A
WM TFEAR 0.1 mm/hm? (F 5),

3 B ST IO S B IX AT = 5 i
ZRACEBCELE T SRS AT AN UMD  PE AL B A A T AN
LD FTPG 1 508 CZLT M RSP ) B DX IR X F2 53
ATEHER B BATT e T A R HD A b S G T R
BT AR MD MK, ASTRVE 5T 45 ol N A B 1 B+ 18
P A ks 3 FLPE R PE A AR b i X gy
W1, AEE A AR T R T AN VLT 55 TS 200 t/hm
DAL 5 17 P AR R st DX IR X 50, an 2 e 5
AN T AE TG N AS 2 40 t/hm” (B 6)
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Fig. 4 Spatial distribution and change of carbon storage in Yunnan-Guizhou Plateau
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Fig. 5 Spatial distribution and variation of water yield in Yunnan-Guizhou Plateau
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Fig. 6 Spatial distribution and variation of soil conservation on Yunnan-Guizhou Plateau

2.3 AETHFAXEBEESRGERSINENEXE

ANFEE ST AR5 A S R G MRS DRe A &
PEEA R 25 (R 6), MRAKEM AR R ER
)1 50 T 35 55 bk b 22 W B 3 TF AH DG G R (p<<0.01)
5 R S W A C R (p<<0.01) . 7E AR K R
5 S R OR3P0 5 R S B S 58 AR DE R (p <<

0.0, EABMRIIE R T 5HHHREIFIEM KR (p<<
0.01), F#/KIETE 3 Tl 50T 15 5 bR 2 1 % 7 AH
KRR(P<<0.0D) . HEM BB FEMHKLR(p<
0.01) , 7E H 8K & Jr A% 5t R #F b O 4745 52T 5 8k b 2
SIEMR KR (p<<0.0D) , FEAEBAIE =T 58k
ALK FR (p<<0.0D),

Fo TRLHAALBEETRAGRSDIET U BNHTEREEXY

Table 6 Spearman correlation between different land use types and changes in ecosystem service functions

HAY FoL GL WL Fal. BL WB CL
NDS—WY —0.961" " 0.912" " —0.091"" 0.222"" 0.012 —0.038"" 0.184" "
NDS—SC 0.871"" —0.821"" 0.056" " —0.195"" —0.027" 0.017 —0.133""
NDS—CS 0.974"" —0.902"" 0.093"" —0.282"" —0.006 0.034"" —0.157""
EPS—WY —0.960"" 0.956"" —0.112"" —0.269"" 0.005 —0.035"" —
EPS—SC 0.867" " —0.872" " 0.085" " 0.347"" —0.024" 0.019 —
EPS—CS 0.9727 " —0.955" " 0.113° " 0.221°" —0.003 0.036" " —
FPS—WY —0.964" " 0.937"" —0.088" " 0.3157" —0.009 0.036" " 0.214""
FPS—SC 0.87"" —0.846" " 0.051"" —0.358"" —0.022" —0.028" —0.16""
FPS—CS 0.977" " —0.95"" 0.088" " —0.343"" 0.013 —0.034"" —0.182""

CHE0.01 G (U AR E 3 #E 0.05 Z R (U, M e B 3 s MRt (Foll) s B M (GL) 5 {8 H (WL) 5 B Hb (FaL) ; #f i (BL) 5 /K 38

(WB) s #3% HI ML (CL) 5 7 K 8 (WY) 5 B3R5 (SO 5 B il (CS)
3 it it

AWFFEF ] FLUS — InVEST #5885 3 = 5 155
JE R Ok A H A FH 5 28 25 2R B8 IR 45 T BE B0 I 4 40 A A%

Ja s BRI S E R 20202050 4F + Hb A 45 0 kA=
3 AR A PRCHE R B b 2 (DA O S MR A 2
B RFE L, 5 Wang VY RFFE A58 — B X 5
o S ) — RIS R 5B E TRA G A,
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23 B DU R L ROVR ST, G B L B A L R 2
RN IR S RS S SN U S S S <)

R4 R AE MR RS RGN = St I 2R AR S
ARG RS E T AL, = St AR AE S RS

JIR 55 Ty 66 76 25 18] 43 A3 1 A7 B G 1) 22 5 L ik s o R
R B v (DX 32 50 A A P R ML 1K 3% b DX b 3R AT
B 26 R L AR L TN B A A B AR R S AR
Hh R 5 S TE R 6P 2020—2050 4F 2 B bR Hb
THFRN TG i, AT DA A7 B8 22 04 A ) o 42 4 R T R 42
e Wl R A M DRI TG ELAT A T [ Al R AR R A
FH A DX 2 B D0 28 5 vp ol A 1 7 26 B I L 32
T S i 45 K, 32 28 R0 S B e R o a5
T DX 11 e it R A R R SRR AR oK
TR X A v AR A M X IR X A e Y
b X, 3 32 B R R 2 B D M A e Y B AR A AR
2% , VG HB A I R e I LI S 0 R T AN G
FE7K  EUMR b Z2 0% RE a3 A i LA
TRAE FH AE 3R T B /K I BsF 8] 7 7K AT 5 i AR 5 X
Sl b A % L R M TR L 2 s SR R R A K
DX, YK T A R K LA A s i R b AR T K
S A7 A5 L 0 ST A O PR K R A s R H AR
(R BIF 5% 4% SR 26 W v 6 PG i 3 IX 7 UK IR 45 10 23 1) A )
IR PR A, 5A S G 45 SR AL

ARSCHEFE FLUS BRI 25 5t J5 AR ok + b )
AL HEAT 2218 S0 L R B 50 IE 3R WY AE AU A4 45 SR A%
Al AE RS B AR AR ARV 2 A R itt— L B R
() R, 5 DXOAS TR A RUE T ) = e ) FH 4
Xt FLUS AU DL 45 A — 5 52 00, AR 48 B 52 3C
Bk ZR 56 2R B A ROEE 7E 30 m X 30 m A,
FLUS #5858 f) SRS B2 e i, 2 8002 3 ik #R iz R
HEATHIF ST 5 AR SC S BIF 5 DX B A R RS 4l vl 4k B
(4 BR #5 % T 500 m X 500 m B MRS KBS L 76 K K 1
F 5% AT A2 R R B 19 43 B R DL 36 1 M A R
JERTS N = 5 R A B AR A g RO, HOR L InVEST
RS AFAE — 5 1 Jy B o 76 71 3 B et B 22008 17 4[]
4 AR 22 55T FE TR K B R E R
TR K RN 2K K AR ARG L VKON RN S A R
FE K SCAE IR vh b e 25 d AR Y,

4 £

(1) 3FIERT . =5t 2020— 2050 45 4= HuUFi|
SER R A AL L, AR R R ST M o 17
o7 B RF I I B M O AP R AR b B AE 2050 4F
AT (5 25 5 1 LA T AR 10,38 %6 5 2 S 4P 15 5 T bk
THARAE 2050 4 AT SRR X R T AR 90 %6 .

(2) AR, =5t HEE X 20202050 4F 3
TiHE 75 R GEIIR 55 D RE Y 728 A e A — 2, Bk fidh o
Mz g RS ETHER, REETRES. K
LIRS T A AR B B U X 2
T AR FR G 5 B oA 8.13 X107 5 B AR 7= K
DR FTE ARG BN A KGR ] (H 98 R B AR T 5 A
PRI 5t BRI R 0.46 26, R AR AR 5t g = 5t
o i AT RS T R R AR

(3) BHEE T AT A& R 5Lk 55 1 BE 10 =5 8] 73
A AR A FA BT S P RS T TR R T
ST = 5t A S R GRS A% O 45 X, SR
T 5 T A2 T 5 T M S F 5 DX A% A 25 &R e
FIMEX . SIRTEH E = 5t A S R G55 4 B
FAT R SE K 5 5 Wi B 07 PR) B R A 2SR SR HUAT
R OR3P A2 25 FR B8 55 %0 it 2 X AT 19 O T AR
A [a] R 7 bR T AR AR 2 8 0 R BE Y R 7Y K B
V5 e 1) L5 G FRAR A A 25 R e MR 55 D BEAR (B X A9
R IS5 H P A S R I R BT R B R &R DL
X A 25 20 05 AR 25 R4 Y P R AT R
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