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Spatio-temporal Evolution and Prediction of Carbon Emissions in
Urumgqi Region Based on FLUS and Grey Prediction Model
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Abstract: Since the “two-carbon goal” was proposed, the research on the spatial-temporal variation characteristics of
land use carbon emissions is of guiding significance for the formulation of carbon emission reduction policies.
Based on FLLUS and grey prediction model, land use carbon emissions in 2030 were predicted in Urumgqi, and
the spatial-temporal pattern of carbon emissions from 2000 to 2030 was simulated by combining with
previous years. The results were as follows: (1) During the land use change in the study area from 2000 to
2020, the forest land, unused land, water area and construction land showed positive growth, while the
arable land and grassland showed negative growth. The area of grassland and cultivated land was mainly
transferred to unused land and construction land, and the area change of water area and woodland was
relatively stable. (2) The total carbon emissions in the study area showed an increasing trend from 2000 to
2020, and construction land was the main determinant. The spatial distribution of carbon emissions in the
study area showed an increasing trend from south to north, with the highest carbon emissions in Midong
District and the lowest carbon emissions in Daban District. (3) In the calculation results of carbon emissions

under different scenarios in 2030, the total carbon emissions under cultivated land protection scenario were

5 H #8 :2023-01-06

FEIE :EHEHRBFEETH (42071358,42171415)

FE—1EF DTV « KR 996 B IR H RS AR . RN F IO A S A S IR BT AR TS . E-mail: 757951542@ qq.com
BEESE REQ78 ) B Wt ml sz, TE ARG LRSI L5 AR . E-mail:leon@whut.edu.cn



%4l BLFEY « BEIRIRAE FLUS 5 7R (4 35000 458 7 5745 T 19 55 45 A 5l DX HIF e et 2 3728 -5 T 215

the highest (27.736 7 million t), while the carbon emissions under ecological environment scenario were the

lowest (27.671 5 million t). (4) From 2000 to 2030, most areas of the study area tended to be stable, with

large aggregation and sporadic distribution of the changing areas. The increasing area of carbon emission was

mainly distributed in the central area of the study area and Midong District in the north, while the decreasing

area was mainly distributed in Urumgqi County and Dabancheng District in the south. The area with the

largest increase in carbon emission was in the cultivated land protection scenario, accounting for 25.4% of the

study area. The area with the largest decrease in carbon emission was in the ecological environment scenario,

accounting for 13.3% of the study areca.

Keywords: land use carbon emission; FLUS model; grey prediction model; spatio-temporal evolution;
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