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Cross-county horizontal ecological compensation and supply-demand docking to

increase forest coverage. A case study of Chongqing

ZHANG Shichao"> ", LIU Jingyu', RAN Longchi', ZHANG Xuanyun',SHAO Jingan"’

1 Chongqing Key Laboratory of Surface Process and Environment Remote Sensing in the Three Gorges Reservoir Area, College of Geography and Tourism,
Chongqing Normal University, Chongqing 401331, China

2 Chongqing Field Observation and Research Station of Surface Ecological Process in the Three Gorges Reservoir Area, Chongqing 401331, China

Abstract: The establishment of horizontally ecological compensation with the goal of increasing the forest coverage rate not
only ensures that the interests of regions where the ecological environment is protected and developed can be granted, but
also enables the regions with limited green space to fulfill their greening responsibilities while developing the economy, thus
promoting the positive interactions between ecologically protected regions and economic development regions. Taking

Chongqing as an example, the index price of forest ecological compensation was calculated considering regional differences
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in the quantity, quality, and afforestation management cost of different types of forest resources. Meanwhile, the expected
goal achievement rate of forest coverage rate in 2025 in 38 districts and counties of Chongqing was analyzed by establishing
the Grey Prediction GM (1, 1) model and benchmarking to the 14th Five-Year Plan. Then, the docking relationship
between supply and demand of the horizontal ecological compensation at the cross-county level was explored when the forest
coverage rate of Chongqing would achieve a balance between supply and demand. The results showed the following. (1) The
forest compensation price per unit area in the 38 districts and counties ranged from 56900 yuan to 73200 yuan per hectare,
when considering the quantity, quality, and cost of different types of forest resources. This was 0.79 times higher than the
current unified guidance price based on cost of 37,500 yuan per hectare, with an average of 67200 yuan per hectare. (2)
In the past 10 years, except for eight districts and counties, i.e., Dadukou District, Jiangbei District, Jiulongpo District,
Nan'an District, Changshou District, Yongchuan District, Tongnan District, and Zhongxian County, the forest coverage rate
of the other 30 districts and counties experienced positive growth. It was predicted that 45% of the districts and counties of
Chongqing would reach the standard of forest coverage rate by 2025, of which Shapingba District was the highest
(117.37% ) and Jiangbei District was the lowest (41.49%). (3) Fourteen pairs of compensation subject and object were
matched according to four aspects including supply and demand level, pairing relationship of counterpart assistance,
location relationship, and government willingness to purchase of each district and county. Additionally, the forest area to be
purchased ranged between 1300 and 38200 hectares, and thus the total amount of ecological compensation ranged between
91 million yuan and 2520 million yuan, with an average of 872 million yuan. Therefore, the ecological compensation
standard constructed combining with the quantity structure, quality and afforestation management, and protection cost of
different types of forests resources is conducive to improving forest quality and enhancing forest ecological functions, and can
also provide a reference for each of the 38 districts and counties in Chongqing to achieve horizontally ecological

compensation in multiple ways.

Key Words: cross-county; forest coverage rate; horizontal ecological compensation; compensation standard
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Table 1 Afforestation costs per unit area of different types of forests
X G hERN
s It 7] e .
PR Cﬁ—:% B I JdTMK d Coniferous and TE AR Ak B AR
Forest types oniierous road-ieave broad-leaved Shrubbery Bamboo forest Open woodland
forest forest .
mixed forest

N s — 2
EAIA/ (T 50 ) 1.58 1.60 1.62 1.51 1.53 1.48

Afforestation cost
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Table 2 The ecosystem service value per unit area of different types of forest and correction coefficient
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Ecosystem service value per unit area of forest
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Eeosetom service functi et IR . i A "
sosystem service functions Conif Broad-1 : Coniferous and TE AR 1 hK Hi R Hb
onrierous road-leavec broad-leaved Shrubbery Bamboo forest Open woodland
forest forest .
mixed forest
P-E 3% Soil conservation 0.52 0.42 0.56 0.41 0.41 0.52
MK FE43 [ FF Forest nutrient retention 0.41 0.54 0.45 0.05 0.34 0.23
KR Water storage 1.43 1.51 1.67 1.87 0.98 0.73
R
fﬁﬁ%ﬁﬂ . 1.20 1.25 0.92 0.96 0.88 0.53
Carbon fixation and oxygen release
AL RS IREE Air quality purifying 0.02 0.04 0.07 0.02 0.01 0.02
W ZHEPE Biodiversity 1.00 1.00 0.50 0.30 0.20 0.20
PR FE Forest health care 0.27 0.30 0.35 0.30 0.22 0.16
A1 Total 4.85 5.06 4.52 3.91 3.03 2.40
BRGNS RN L REL o
Ecosystem service functions 2.02 2.11 1.88 1.63 1.26 1.00
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Fig.2 The area proportion of different types of forest in each district and county
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Fig.3 Afforestation cost per unit area of forest in each district and county
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Table 3 Index price per unit area of forest ecological compensation in each district and county

X E febrth/ (J7o6/hm?) || X & &bt/ (Jiot/hm?) || K& 1&bRt/ (Jio6/hm?)
Districts and counties Index price Districts and counties Index price Districts and counties Index price
KE X 7.32 T IX 6.82 X 6.52
dbaEIX 7.19 AL B 6.77 W 6.44
At 7.18 TR IX 6.76 R X 6.29
Jis= 7.16 AL X 6.74 ANNX 6.13
FHTIX 7.16 = 6.74 WEX 6.05
VREEHIX 7.07 B IX 6.74 AL 6.02
KAX 7.03 T BG4I X 6.72 X 6.00
TR 6.97 FHE 6.70 BELL X 5.97
R 6.96 TTHEX 6.69 AN 5.93

B R X 6.96 i {2E=3 6.65 X 5.90
JiMIX 6.89 FFM X 6.65 R 5.86
JISEE=3 6.84 F1E 6.58 KEX 5.69
wKE 6.84 ZEATH 6.53
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Fig.4 The target value and forecast value of forest coverage rate in 2025 in each district and county

http : //www.ecologica.cn



11 14 SR A TR R AR 55 F AR 425 DX LA 1) AR A5 M5 AR X e —— AT PR T D 1) 4659

XPhR - 0 R E P 38 AN IX B 2025 AR FRAME 558 HARA, TTil 2025 447 17 A~ X B A 2R B br
{8, M 52T 45% , HaAFRFBEA T 100.02%—117.37% , 18N 109.13% , A5 2 HARE 8 21 4 X H kbR
RATF 41.49%—99.96% , ¥I{E 7 83.68% ., H1E 5 A A1, A A F] HARME A X B 22004 4015 XA V6 X, 61 4%
A6 X A R XA DRI R b br . i BARIA B R AR 110% 6 6 DIXE 43 e v X | F
X = HE RE X K BRI B P S @S v X R 117.37% 38 BORIET 70% 1Y X B 46T
X (41.49% ) B RE1X(56.25% ) FIRIE X (67.45%) o Wt £ X EL ARARET 16 AT H Ar ik i, I3 2R pk 1t
e R, TR SR I i oK w25 NG WA S 1) DX EL 3 3 40 R 3 A5, S 2 3 8 s ML B R A T R ik
FIF o W SE R AR AR R, Herp AT EZA TR AR 0—6548.92hm® Ky 1 £ ,6548.93—19436.34hm* Jy 2 4%, 19436.35—
32905.80hm” & 3 %, 75 Wy 3L [ A1 0—7104. 37hm® A 1 9%, 7104. 38—22796. 40hm* 2}y 2 %, 22796. 41—
38234.42hm*2K 3 G, FRIEL S AP, TR R I B R B A B SR BB BHE Dy 3 g, w ik AR A T
23566.03—32905.80hm” ; 3 fg X PN X BS VLB AR B EARE A BRI N X 2 9, ml ki AL F
9038.93—19436.34hm” ; HeAXAHRIX B4 1 9%, il AU T 21.87—6548.92hm* , 5 WK X B rp 7 1 X Hy
39, AR 38234.42hm? ; EL R X 7K1 X KR X VLR AKX K FF X G IX i B X AL X 2
9, T AT AT 9125.00—22796.40hm” ; AR AEFRIX BN 1 2%, TG HIAT T 18.3—6447.71hm’

4022. 88 hnb

. w

HRHRIXE
TR
s
2
NRY1
ARX B
ety sy

3227. 88 hnt. 19436, 54 hm?
) J/‘

Es5 2025 FEXEFRMBERLRRETER

Fig.5 The expected goal achievement of forest coverage rate in 2025 and the basics of supply and demand in each district and county
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