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Abstract: Land-use change caused by social development significantly affects ecosystem services and carbon emissions.
Exploring the spatio-temporal correlation between carbon emissions and ecosystem service value ( ESV) can provide

important theoretical and practical significance for promoting regional low-carbon and green development. To reveal the
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spatio-temporal relationship between carbon emissions and ESV under land-use change, this study took Nansi Lake Basin as
the research object and adopted land transfer matrix and spatial autocorrelation methods based on land-use data of five
periods from 2000 to 2018. Carbon sources, carbon sinks, net carbon emissions, carbon emission intensity, and ESV
intensity were introduced as research variables. The spatio-temporal evolution characteristics and spatial correlation of ESV
and carbon emissions were explored. The results showed that the changes of different land-use types in the basin occurred in
different degrees during the 19 years, and changes of the cultivated land and construction land were the most significant.
The ESV fluctuated with the transformation of land, but it increased on the whole, and the increase of water area was the
decisive reason for its increase. The distribution of ESV intensity was “high in the east and low in the west, and remained
unchanged in the lake area” , which was related to land use patterns and influenced by natural and social factors. The
carbon sink of the basin was much lower than the carbon source, and the net carbon emissions increased steadily, among
which the carbon emissions of construction land played a leading role, so the construction land had great potential for carbon
emission reduction. The maximum carbon emission intensity increased from 21.61 t/hm’ to 101.42 t/hm’, an increase of
4.69 times. Industrialization and urbanization were the driving factors of carbon emission intensity growth. There was a
negatively spatial correlation between carbon emission intensity and ESV intensity. The local aggregation phenomenon was
obvious, from high-low cluster to low-low cluster, which was related to land type area and carbon emission coefficient of
construction land. The range and distribution of low-high cluster areas did not change much. In conclusion, the basin as a
whole is facing the trend of the increasing ESV and carbon emissions. According to the spatial correlation between carbon
emission intensity and ESV intensity, effective measures should be taken to prevent the negative impact of the rapid growth
of carbon emission on the surrounding regional ecological environment, and to build a good ecological circulation system, so

as to realize the low carbon economy of the basin.

Key Words: land-use carbon emission; ecosystem service value; spatial autocorrelation; Nansi Lake Basin
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Table 1 Carbon emissions coefficient of land-use type

- i b2 A8 RS (vhm?) B RIR b 2 RS (vhm?) B RIR
Land-use type Carbon emission factor ~Reference source Land-use type Carbon emission factor ~ Reference source
# Cultivated land 0.422 s i e [35] K Water -0.253 B 23]
L Forest land -0.644 Tk 7 133 K F M Unutilized land -0.005 #1237

i}l Grassland -0.022 Ik 2z 33
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Table 2 Standard coal coefficient and carbon emission coefficient of different energy sources

e sk R AL ﬁljéﬁlfﬁﬂz,éiﬂ_t ey i REL ﬁ&ﬁkﬁﬂ(?i‘ﬂz
Encrgy types Standa.rd. coal Carbon emission Encrgy types Smnda@ coal Carbon emission
coefficient coefficient coefficient coefficient
JF A Raw coal 0.7143 0.7559 4531 Diesel oil 1.4571 0.5921
#E7% Hard coke 0.9714 0.8550 SREHH Fuel oil 1.4286 0.6185
FAIRS, Natural gas 1.2143 0.4483 JHE3M Kerosene 1.4714 0.5714
J5h Crude oil 1.4286 0.5857 H1 /1 Electricity 0.4040 0.7935
¥l Gasoline 1.4714 0.5538
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Table 3 Ecosystem service value coefficients of different land-use types in the Nansi Lake Basin

AR By oy i ik R R
Land-use type Cultivated land Forest land Grassland Water onstruction fuhtize
land land
BES EYs
EEH fﬂﬁﬁ%fﬂﬁ‘?ﬁ 8362.97 41079.71 25158.43 261963.31 0 10848.92
ESV cofficients
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Table 4 Land-use transfer in the Nansi Lake Basin

2018
i it ey it H B R e A AR L
. . \ i KAk . . -
Period Type Items Cultivated Forest . Construction  Unutilized Transfer
Grassland Water
land land land land out
2000 b T AL/ km? 20173.58 9.61 47.08 405.40 2084.55 32.48 2579.12
R/ 9 0.37 1.83 15.72 80.82 1.26 100.00
b1 TR/ km? 226.61 528.60 10.70 12.37 41.78 0.47 291.92
IR/ % 77.63 3.67 4.24 14.31 0.16 100.00
i TR/ km? 328.68 6.62 1257.52 33.37 86.29 3.05 458.01
IR/ % 71.76 1.45 7.29 18.84 0.67 100.00
KAk T FH/ km? 166.48 3.99 1.26 1447.03 23.90 19.64 215.26
%/ % 77.34 1.86 0.58 11.10 9.12 100.00
A A/ km? 819.07 3.23 7.31 22.19 3780.74 2.57 854.38
%R/ % 95.87 0.38 0.86 2.60 0.30 100.00
] FH b T/ km? 41.01 3.54 3.95 3.15 18.53 61.92 70.17
%/ % 58.44 5.04 5.62 4.49 26.40 100.00

3.2 bR FHmRHEC B
3.2.1  FFVUIG R 2000—2018 4F A b A1 AR HE RGN A 5 4347

AF 5T X = b 1] T HE I 1) AR 2 b 2 RN - b R R B (RS ), AR YT 32 8 L 45 2 (R Bl HE i o B U5/
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Table 5 Calculation results of carbon emissions from land use in the Nansi Lake Basin

N N § # i
\ Bt bt WL KA WOR g (TR
Ay . B PN . . Net carbon
Cultivated Forest . Construction  Unutilized Carbon Carbon L.
Years . B Grassland/t ~ Water/10%* t 4 4 . B emissions/
land/10% t land/10% t land/10% t land/t source/10% t  sink /10* t 10° ¢
2000 96.02 -5.28 -3774.28 -4.21 1176.36 -66.05 1272.38 -9.87 1262.51
2005 94.76 -5.29 -3720.97 -4.44 3019.28 -68.85 3114.04 -10.11 3103.93
2010 94.20 -3.60 -2924.95 -4.45 4549.22 -41.20 4643.42 -8.35 4635.07
2015 93.42 -3.49 -2917.12 -4.45 5639.59 -41.19 5733.01 -8.23 5724.78
2018 91.81 -3.58 -2921.19 -4.87 6355.35 -60.06 6447.15 -8.74 6438.41

3.2.2 R BRHEBCR B A B 28 RRAE

F T3 P S S5 0 TN & K S 22 57, BRIMCA T LA AT Bk DA R 0 b 43 A = b R R e HlE J i 42 4
T, WA SCR R HEBGR BE RS A, Rk e T UI I IV VS AN e (DL 2) o 19 45 ) g 10 30 3 dul i
JHCSR B s AR AV B & HRE ST« SRR HE A IR AP 22 0 A T AR, AR b S R N A R R e HE B
B KAE M 2000 4F 1 21.61 t/hm® 34K F] 2018 4E1 101.42 v/hm® 34K T 4.69 1%, TE7E 1 IX ] A& I 5105 4F
W0 LR 2000—2005 A EIED T 78.3% , I T ) I X () 4 # () B 42, il () s g D 380 IX 4R 24 J 1 1 IX
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Fig.2 Spatial patterns of carbon emission intensity on land use during 2000—2018
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REED 3K, B B S 5 0 P M1 % A S B 80, T /K T B 0 0, 2 T B 3 BSV B
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Table 6 Statistics of ESV of each land-use type in the Nansi Lake Basin during 2000—2018

s xm PH b - ik R AR ait
Years Type Cultivated Forest Grassland Water Construction Unutilized Total
land land land land
2000 Hrfl/ 10850 190.28 33.71 43.16 435.48 0.00 1.43 704.07
M8 & 1/ % 27.03 4.79 6.13 61.85 0.00 0.20 100.00
2005 Hr{l/ 108G 187.80 33.75 42.55 459.87 0.00 1.49 725.46
HrE 5 % 25.89 4,65 5.87 63.39 0.00 0.21 100.00
2010 Hr{l/ 10870 186.67 22.97 33.45 460.95 0.00 0.89 704.94
Hr{E % 26.48 3.26 4.74 65.39 0.00 0.13 100.00
2015 Hr{d/ 10870 185.14 22.23 33.36 460.62 0.00 0.89 702.25
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Fig.3 Spatio-temporal changes of ecosystem service value in Nansi Lake Basin during 2000—2018
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