55 40 55 5 1) K AR Vol.40 No.5
2026 4= 10 A Journal of Soil and Water Conservation Oct., 2026

DOI1:10.13870/j.cnki.stbexb.2026.05.037 CSTR:32310.14.sthexb.2026.05.037
B, T B B BT PLUS-InVEST A5 84 it 5 inf i ol ik £ 4 16 25 38028 SGREARLL T ] K PR32 40, 2026,4005) 1 471-482.
Wei Shan, Ding Minglei, Yang Weimin. Spatiotemporal evolution and simulation of carbon storage in the Yellow River basin based on the PLUS-

InVEST model[ J]. Journal of Soil and Water Conservation,2026,40(5) :471-482.

£ F PLUS-InVEST #& 2 ) # 7 ifit 35
fEE N = ET SR

%M, TWRE®, HiFs°
(1 HE BRIV £ AR 2 B e IR 5 Tk T AR~ B, T g HEBH 4570005 2. A ALK R K B K24 A s Rk 5% 32 B
FRIM 4500005 3. B BH T B B M0 fal et 8 A5 PR &1, 30 e i FH 457000)

& E: (B8] I Ah A b A AR fbOek 65 A i (952 0, X $E sl SRR ™ I s B AR S RTS8 A 2 AR
R EAEZZE L, [AE] DL EC IS X, 3T 2005 4 2015 4 1 2025 4 3 81 + b 1) 408 , 25 i3
JUPLUS-InVEST 28, 43 H7 UL 55 4 b 1) 1T 728 Ak S Bl fifh o Bof 25 i 728 AR A1E , T B3 B0 2035 4F 1 98 K Ji (I
BT & AR O AP R AR AR AP 4 RS SR 0 - H RIS R Sk e k. [4 R 1 1)2005—2025 4F #9 ii
3 b R T 2K DA B b, AT b AR S 3= e P B R AR b 23 03 i 1.07 U7 km® A 1.27 J7 ke, B bR R A
HbHFE D, R W B KA TR 9 b b R R R G AR 5 2)2005—2025 4% i S8 e it i B2 0.9544 ¢,
AR B B AU R AR, G T DU T 96 %0, A5 ) B SR E R L 1 R AR R 3R
IR B A A RFAE 5 302035 4F 4B E 50T, i 1 22 90 R AR S ORI 54 (734442 O > BB ARSI 57 (72.96 {C >
F R & BN 5 (72,7710 O > 3BT R A5 (72,1042 O, EI A ZS AR 57 FUHE LA 57 A B T 45 T 8 208 425 370 3 656 i
a7, TR TT & T 3 0 T G ) 55 65 VT D B8 5 4D A b R A 45 T I 2 5 T ik i i AR A Y B R R b
b A ) b e b, | 35 ) b B B b SR RV AR Bk b b ) 3 ) b bR T AR
[E510 1 2K ke o8 T i 45007 SR RO b AR 47 55 2 A OR3P AR DR R 109 52 6 TSR 3 ), ™ A s i e i T TE )5 9 9k
G R e AR A SRR B AR S

KEEWR L MR AL Wkt ; PLUSHKEIRL; INnVEST B8 24 Sl T i 3

RE4SZES . X171.1;F301.24 XHKFRIRAD : A X EHS:1009-2242(2026)05-0471-12

Spatiotemporal Evolution and Simulation of Carbon Storage in the
Yellow River Basin Based on the PLUS-InVEST Model
Wei Shan', Ding Minglei*, Yang Weimin®
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2.North China University of Water Resources and Electric Power, School of Human Settlements Science and Design, Zhengzhou
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Abstract: [Objective ] Quantitatively assessing the impact of land use change on carbon storage is of great significance
for promoting China’s "dual-carbon" goals and optimizing territorial spatial planning. [Methods] Taking the Yellow
River basin as the study area, this study used land use data from 2005, 2015, and 2025 and integrated the PLUS-
InVEST models to analyze the spatiotemporal evolution of land use and carbon storage. The land use patterns and
carbon storage changes in 2035 were further simulated under four scenarios: natural development, urban
development, cropland protection, and ecological protection. [Results] 1) From 2005 to 2025, grassland,
cropland, and forest land dominated the land use structure of the Yellow River basin. Construction land and forest

land increased by 10 700 km® and 12 700 km?®, respectively, while cropland and unused land continued to
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decrease, reflecting land use adjustments driven by urban expansion. 2) Carbon storage in the basin increased by
0.095 billion t from 2005 to 2025, showing an overall upward trend. Grassland, cropland, and forest land were the
main carbon pools, contributing more than 96% of the total carbon storage. Spatially, carbon storage showed a
pattern of being relatively high in the middle reaches and relatively low in the upper and lower reaches. 3) Under
the four scenarios in 2035, carbon storage followed the order of ecological protection scenario (7.344 billion t) >
cropland protection scenario (7.296 billion t) >>natural development scenario (7.277 billion t) >>urban
development scenario (7.210 billion ©), indicating that ecological protection and cropland protection help improve
or maintain carbon storage, whereas intensified urban development may weaken the carbon sink function. 4) The
direction of land use conversion was an important factor affecting carbon storage changes. The conversions from
grassland to forest land, unused land to grassland, and construction land to cropland were the main pathways for
carbon storage increase, while the conversions from cropland and grassland to construction land were important
pathways for carbon storage loss. [ Conclusion] In the future, the Yellow River basin should adopt a coordinated
policy orientation integrating cropland protection and ecological protection, strictly control the disorderly
expansion of construction land, and promote the coordinated realization of food security, ecological security, and
the "dual-carbon" goals.

Keywords: land use change; carbon storage; PLUS model; InVEST model; multi-scenario simulation; Yellow

River basin
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Table 4 Carbon storage of different land use types in the Yellow River basin from 2005 to 2035 fet
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Fig. 4 Spatial distribution of carbon storage in the Yellow River basin from 2005 to 2035
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Fig. 5 Spatial changes of carbon storage in the Yellow River basin during different periods
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Fig. 6 Carbon storage effects of land use conversion under different scenarios
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