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Methodology and application of carbon sink potential assessment for regional
ecological conservation and restoration: Based on the research of the first batch
of pilots for ecological protection and restoration project of mountains-rivers-
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Abstract: The ecological protection and restoration project of mountains-rivers-forests-farmlands-lakes-grasslands system is
an effective measure for ecosystem restoration. Enhancing the carbon sequestration potential of ecosystems with the help of
ecological protection and restoration is undoubtedly a new path for land use carbon reduction. Based on the perspective of
comprehensive improvement of mountains-rivers-forests-farmlands-lakes-grasslands system, this paper evaluates the
implementation effect of the first batch of landscape, forest, field, lake and grass ecological protection and restoration

projects from two aspects of ecosystem pattern and quality, and quantitatively analyzes the ecosystem carbon sink capacity

EEUWH : BRE SR T30 (2019YFC0507804 )
s B H7 . 2022-02-22; 3 F B #5:2022-06-22
W INEH Corresponding author.E-mail ; zhangjianjun_bj@ 126.com

http ://www.ecologica.cn



3518 xR 43 4

before and after the project implementation with the help of InVEST model. The results are as follows: (1) the pilot project
of ecological protection and restoration of mountains-rivers-forests-farmlands-lakes-grasslands system accelerated the mutual
transformation of various ecosystems, mainly manifested in the increase of urban ecosystems and the decrease of farmland
ecosystems. The overall vegetation cover in the pilot area has increased and the average NDVI value has been rising. The
high value area has been gradually expanded, the transformation of poor quality and low quality ecosystems has achieved
remarkable results, and the quality of terrestrial ecosystems has effectively improved. (2) The carbon sink capacity and
potential of the ecosystem in the pilot area has been effectively improved. The project has increased the carbon sink area by
22.68% cumulatively, including 18.06% in the early stage of the project implementation and 4.62% in the middle and late
stages. The total carbon sink increased by 32.74 Tg in 2018 and 31.28 Tg in 2020 after the project implementation, with an
increase of 1.24% in the average annual carbon sink potential. The project has significant effectiveness in increasing the
quality and quantity of the ecosystem and consolidating and improving the carbon sink potential. The analysis results show
that ecological protection and restoration is an inevitable option to achieve the “double carbon” target, which is also its

basic position in achieving the “double carbon” target.

Key Words: the ecological protection and restoration project of mountains-rivers-forests-farmlands-lakes-grasslands System ;

carbon sink potential ; double carbon target; ecosystem carbon sink
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Table 2 Data description and sources
Data Type of data Description Data Sources
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Table 3 National average carbon density of each Ecosystem-type in China

S R G [l 5 4% % National carbon density/ (Mg/ha)

Ecosystem types Cisbone Cipiton Cin

A H ARG Farm ecosystem 0.21 3 88.53
TR RS Forest ecosystem 14.92 40.77 127.93

FHA RS Grassland ecosystem 1.39 3.41 96.33

KIBA ARG Aquatic ecosystem 0 0 0
WA A RS Urban ecosystem 1.92 4.8 70.36
HAtb4: R S8 Other ecosystem 0 0 0
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Table 4 Carbon density of each ecosystem in the study area
W ¥ Carbon density/ ( Mg/hm?)

KPR X #H A E R e AR L <400 mm =400 mm
K HAEBRS Farm ecosystem 92.64 69.53 70.79 71.29 85.94 101.95
FRMAEAS R SE Forest ecosystem 182.09 138.70 154.50 130.14 158.58 197.19
B AES RSE Grassland ecosystem 102.04 76.64 78.36 78.26 94.39 112.21
IKIBEZ RS Aquatic ecosystem 0.00 0.00 0.00 0 0 0
WHAEAS RS Urban ecosystem 77.56 58.38 60.52 58.87 7.11 85.10
HAb4= 2R S¢ Other ecosystem 0.00 0.00 0.00 0 0 0
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Table 5 Carbon density of existing studies
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Carbon density of existing studies
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Table 6 Functional area classification
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Table 7 NDVI in the study area for 2010—2020
2010 4F 2015 4F 2018 4F 2020 4
¥iE brifE2: ¥E b2 ¥iE bR ¥E bR

AT SR I SR X

Hebei Beijing-Tianjin-Hebei Water 0.73 0.10 0.75 0.13 0.78 0.11 0.78 0.11
Containment Area

8% 74 # + 75 J5{ Shaanxi Loess Plateau 0.62 0.11 0.65 0.13 0.75 0.10 0.70 0.11
VLPG 55 Jiangxi Gannan 0.77 0.06 0.81 0.09 0.82 0.10 0.82 0.10
Hfr#B3% 11 Gansu Qilian Mountains 0.34 0.21 0.35 0.24 0.39 0.23 0.41 0.24
FHUFAR 111 Qinghai Qilian Mountains 0.51 0.24 0.55 0.25 0.58 0.26 0.56 0.25

3.2 TREXAE RGME R RN o AR A R 1) 5 1)
ACHIH InVEST FEAEE T 2010 4F 2015 4F 2018 4EF1 2020 4E MR & (& 6) . 45587 1Lk bk H
WA SR B TR X A 25 RG0S JR Ao i 1 A AL X T AR 28 R Gk RE 11 B L S 42T A B AE

TR
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W
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120 km
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E6 2020 FARKBEEZHENT
Fig.6 Spatial distribution of carbon density in the study area in 2020
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AR DX = 2457 7 P b Bk R 5 1 X3
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BRI SEBLR IR EE G (1 7)o A B iaE TP R LIS , 2018 4R 58 — ik 5 X AR BpiL = 48 n 32.74 Tg,
2020 4EHGTN 31.28 Tg, HAFFTIXAL 2020 4EHEGEGLHE K 2618.18 Tg HUBRIL , ZIREMSHETY 2K 2020 4EFRHEHUE
1Y 0.81%, 2010 4FZ 2020 4F | SRR i 2 B AR B/ ME BE B THAY #2010 4F 2 2015 4R H], B4
T DR At LR O 2.85 Tg(1 Tg=10° Mg) , H il b 5 s /K U5 I 5% X L i 2R 20 0.068 Tg, BEVY #
+ RIS 0.083 Tg, YLPEFERGHIE T 1.7 Te, H AR IS T 0.28 Tg, T IARE L Zx V556 sk 22 5+ 94
5 R BB R B ST 400 mm BUHBIXERIAZE T 0.29 Tg, PSR /N T 400 mm AOHEIX B2 T 0.07 Ty, 1L
AR B A SR B R TRIF R LIS , B IEARE LB 3 oA .3, 2018 AFARRRIC 34N T 34.74 Tg,
TR RE TR /N T 400 mm [ X8, BTRK T 99.23% BRRICIG N 5 Il b 5t e /K IR R 57 DX R Y &t R 3 m
TARIFJRIGH NN 0.55 Tg; HRARE L IXHLEE T et H (HRICH =5/, 2020 4EAHET 2018 ARG 1 0.11
Tg; AR 2020 VTP % g IS AT/ N T4 2010 45 (2 AHEE T 2018 AFfil i T4 34, Ui B TR St
SERTIT B A B0 5 B 7 8 4 78 B 2018 ARAEBRIRIL B IN T 1.94 T, {H 28 + 5 7+ 280, 5 2 K
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Fig.7 Interannual variation of carbon sinks in the study area from 2010 to 2020
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Fig.8 Spatial distribution of carbon sink functional areas in different periods
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Fig.9 Cumulative change map of carbon sink potential enhancement area from 2010—2020
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I X AT AEAE 14.50% HBRIEAR TH DX, U] TR TR 1 i L S 3 T 4 05
4 Hit541R
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(1) LKAR HH i B A S PR B S s TR 1 & 2R A S R G R WA B A, F BRI AR B R G
PRGN A A S R G I/D  TRR XA B o6 B R AR B2 5 NDVI B BT R XL K, 4
[ AR AE A R G R s B AR S R G R A R T

(2) BFFEIX AR 2 R Gehincil RE ) A 149 S0 200 fiedTH FR SRR i 3 1, TR BB I v i
F122.68% , Horb TR SCHE T 14 s i AR 18.06% , HJa IS in i £ 4.62% ; T RS0G5 2018 AR e 3
N 32.74 Tg,2020 AR E RGN 31.28 Tg, 4RI T IR T2 1.24% ; TRAEMINAS ARG R S5E K
T IURE 5827 - B 3 sk,
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