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Abstract: [ Objective] An ecological compensation model taking into account regional background differences

was established to further clarify the spatial and temporal differentiation pattern of ecological compensation

and its leading driving factors in the Beijing-Tianjin-Hebei region, in order to provide to a reference for

government departments to formulate environmental protection and macroeconomic policies. [ Methods |
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Based on a modified carbon deficit, a reasonable ecological compensation framework was constructed using
model construction, spatial correlation analysis, and GeoDetector technology, etc. The spatial and temporal
variability pattern, spatial autocorrelation, driver ranking, and interaction of ecological compensation in the
Beijing-Tianjin-Hebei region during the period of 2007 to 2020 were analyzed and investigated. [ Results |
(D Carbon emissions in the Beijing-Tianjin-Hebei region from 2007 to 2020 showed a pattern of “increasing
and then decreasing” over time, and carbon sequestration generally showed a trend of continuous increase.
@ The carbon deficit in the Beijing-Tianjin-Hebei region before the amendment showed a U-shaped pattern with high
carbon deficits in the east, south, and west, and low carbon deficits in the north. After the amendment, the carbon
deficits were higher in the east, south, and west due to low carbon deficits in the north. After the amendment, the
carbon deficits were more evenly distributed in space and time due to the local differences between regions.
@ The cold spot area of the ecological compensation amount was basically located in the Northeast Beijing-Tianjin-
Hebei region, and the hot spot area was located in the Southwest Beijing-Tianjin-Hebei region. There were
individual cold and hot spot areas between the two areas. The hot spot area was moving to the northeast,
while the cold spot area was moving towards the southwest. @ The main factors affecting the change of
ecological compensation amount were different in different years, and the main factors affecting the change of
the ecological compensation amount were different. Compensation amount changed in different years. The
main factors affecting the changes in ecological compensation in the Beijing-Tianjin-Hebei region in 2007,
2012, 2017, and 2020 were tertiary industry output, financial revenue, secondary industry output, and per
capita gross domestic product, respectively. The interactive influence of the factors leading to the changes in
ecological compensation was different in different years. The interaction effect showed the repeated effect of
decreasing each other and then increasing each other. The interaction effect was different in different years.
[ Conclusion] The ecological compensation model that takes into account regional background differences has
a certain fairness to the analysis of the spatio-temporal differentiation pattern of ecological compensation and its
leading driving factors in the Beijing-Tianjin-Hebei region, and provides more accurate guidance and suggestions for
government departments to formulate environmental protection and macroeconomic policies.

Keywords: modified carbon deficit; ecological compensation; spatial relevance; driving factors; Beijing-Tianjin-

Hebei region
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Fig.1 Geographic location of Beijing-Tianjin-Hebei region
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Table 2 Top 10 counties or cities of carbon sequestration in Beijing-Tianjin-Hebei region during 2007—2020
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Fig.2 Spatial and temporal variability of carbon deficit in Beijing-Tianjin-Hebei region before correction from 2007 to 2020
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Fig.3 Spatial and temporal variability of corrected carbon deficit in Beijing-Tianjin-Hebei region from 2007 to 2020
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Fig.4 Spatial autocorrelation analysis of eco-compensation amount in Beijing-Tianjin-Hebei region from 2007 to 2020
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0.528 47 Ho 2 — = A AR AR SN T35 3 0.634 1,
25 bk PO EE A B G0 K BEAS 5] AF 5y 5 B0UE A AR
AR P 2R 38 R R [ L 38 BARE R 3R M e
B ARK IS R 398 5 1) S RO

®3 FERMRARMNARFZEERRE

Table 3 Intensity of factor interaction at different periods in Beijing-Tianjin-Heibei region
S 9K 2l 5 ¥
X X X X X X X
X1 0.008 9
X, 0.009 2 0.008 9
X 0.014 9 0.014 9 0.006 3
qé(;%ﬁi; X, 0.038 3 0.038 3 0.059 4 0.036 5
X 0.102 5 0.102 5 0.127 1 0.303 7 0.101 1
X 0.084 8 0.084 8 0.160 7 0.409 5 0.276 8 0.084 6
X 0.062 5 0.062 5 0.208 4 0.239 4 0.363 5 0.462 2 0.061 1
X, 0.053 5
X, 0.387 8 0.260 3
X 0.407 6 0.457 6 0.183 9
2012 4F -y 0.201 6 0.420 4 0.527 4 0.112 9
4K 5 A ‘ ’ ' ’ o
X 0.298 8 0.376 8 0.442 0 0.371 5 0.123 8
X 0.191 2 0.384 6 0.425 9 0.297 7 0.277 9 0.087 0
X 0.206 5 0.416 5 0.434 9 0.304 3 0.292 9 0.389 0 0.145 4
X1 0.024 3
X, 0.091 0 0.069 7
X 0.069 2 0.143 1 0.037 3
20}7 " X, 0.166 6 0.293 0 0.237 3 0.164 1
4K A : ’ ' ’ '
X 0.121 5 0.216 3 0.189 7 0.416 8 0.116 6
X 0.144 4 0.386 4 0.228 5 0.441 3 0.299 5 0.143 3
X 0.116 7 0.277 3 0.174 6 0.323 3 0.284 9 0.451 3 0.110 0
X, 0.009 7
X, 0.084 6 0.084 1
X 0.183 5 0.490 0 0.170 3
Elzi(i*jjq; X, 0.124 9 0.277 1 0.528 5 0.105 1
X 0.179 3 0.336 6 0.516 9 0.297 8 0.178 7
X 0.143 9 0.372 2 0.634 1 0.337 4 0.402 5 0.142 5
X 0.207 0 0.402 7 0.614 5 0.488 9 0.455 0 0.434 5 0.205 4
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