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Abstract: Land use and land cover change mainly affect the carbon cycle process in the terrestrial ecosystem. In the context
of achieving carbon neutrality, it is of practical significance to analyze regional carbon balance and optimize land use
structure. Taking 1 km grid as the unit and Henan Province as an example, this paper used InVEST carbon sequestration
module, IPCC carbon emission accounting method, and population density method to study the spatio-temporal changes of
regional carbon balance in 1995, 2005, and 2015. The results show that the supply and demand of carbon sequestration
services in the study area are closely related to land use types. There is a spatial mismatch between supply and demand of
carbon sequestration services, that is, areas with high demand usually have low supply. During the study period, the total
carbon sequestration in the study area decreased year by year, while the total carbon emissions increased year by year. The
carbon balance in the study area showed an overall positive trend, while local deterioration. Based on the analysis of carbon
balance, some suggestions on spatial optimization are put forward, which can provide reference for the realization of carbon

balance target of national spatial planning in the future.
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Table 1 Carbon density of various parts of different land use types

R Hb b R 100 em 3 FET B
Land use type Aboveground Belowground Soil carbon Dead carbon
carbon pool carbon pool pool of 100 c¢m pool
b Arable land 4.85 0.92 58.2 2.84
MM Forest land 20.92 7.53 67.3 54.2
HiHl Grassland 1.63 8.48 60.2 2.19
JKI8, Waters 0 0 62.1 0
#1513 Built-up land 0 0 60.0 0
F A HHL Unused land 0 0 53.3 0
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Fig.1 Annual land use status map of the study area
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Fig.2 Distribution map of carbon sequestration service supply in the study area

DA% AF 45 M 28 B [T s i A9 31038 2, T LAE VT B 48 Ak 1 47 T2 B4R v e f . A Fn gl i R b, G
o TR AR S b B U B L Tl e i A, % A [ it o % 7 A 45 Tl et 1 LA 8 3 50% 5
YR, 5 TUTE 30% LA L5 3 Ak, st e b [ a1 o U AL AR ARTE 7% L) |

1995—2015 4F[1] , A5 X ek [E i S8 4 T B, i I 5 S 02 DX kg vy [T e i 1 S ik 2>, I [ e 2t b 288 1) 34
T, A5 M R AR A P B PR L RN SR AR P ) B e s, LA [ i 2 e A T
5P LR 7K 3 %) s 14 A

R2 BELTHHAZEKRE/ (x10°ke)

Table 2 Total land use carbon sequestration per year

F R Land use type 1995 4F 2005 4F 2015 4F || 3bFIHZEA! Land use type 1995 4 2005 4F 2015 4F
#kith Arable land 7272.00  7196.00  7124.00 | A% b Built-up land 1010.00  1061.00 1120.00
M3 Forest land 4024.00  4011.00  4017.00 | AFIfHh Unused land 4.37 3.25 3.25
Ml Grassland 680.60 677.90 676.30 || it Total 13212.87 13197.95 13193.65
JKIs, Waters 221.90  248.80  253.10
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Fig.3 Distribution map of carbon sequestration service demand in the study area
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Fig.4 Annual carbon balance map of the study area
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Table 3 Correlation coefficient matrix of influencing factors of carbon sequestration supply and demand in the study area

I gk e 95 AL 44 I3k 2 95 R Ak LT L
XK+ Supply of carbon Demand of carbon Ecological supply-
Driving factor sequestration services sequestration services demand ratio
1995 4F  20054F  20154F  19954F  20054F  20154F  19954F  20054F 2015 4F

2 Elevation 0.658 0.659 0.659 -0.511 -0.406 -0.260 0.667 0.675 0.662

=S|
R -0.544 -0.483 -0.611 0.323 0.218 0.194 -0.547 -0.484 -0.601
Mean annual temperature
ARSI K B
PR . 0.037 0.027 0.104 0.005 -0.149 -0.188 0.036 0.045 0.146
Mean annual precipitation
i%ﬁ*ﬂ.ﬁﬁ 0.379 0.378 0.368 -0.267 -0.223 -0.145 0.383 0.386 0.370
Soil organic matter

[] 8% piE
A &E . -0.436 -0.377 -0.242 1.000 1.000 1.000  -0.472 -0.490 -0.495
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=] R
BN BE -0.176 -0.185 -0.147 0.704 0.832 0.888 -0.204 -0.286 -0.379

Gross domestic product
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