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Regional ecological compensation based on ecosystem service value in
. LK) . oo *
the area surrounding Beijing and Tianjin

GUO Niandong', LI Hengzhe', LI Chao', CHEN Zhaoya', XU Hao'*""

(1. College of Resources and Environment Science, Hebei Agricultural University, Baoding 071000, China;
2. College of Land and Resources, Hebei Agricultural University, Baoding 071000, China)

Abstract The area around Beijing and Tianjin is a strategic region in terms of ecological defense of Beijing and Tianjin
municipalities. To promote the integration of Beijing-Tianjin-Hebei and the construction of ecological environment, it is key
point to clarify the compensators and recipients of ecological compensation. This paper introduced spatial scale of
sub-ecological region, and divided the area around Beijing and Tianjin of Hebei Province, 73 counties (cities), into 7
sub-ecological regions. Then the paper calculated the per-unit area ecosystem service value and the sequence of priority of
ecological compensation (ECPS) of 73 counties (cities) in the region surrounding Beijing and Tianjin. The ECPS can be used
to quantify the priority of ecological compensation, and is the basis of regional compensation. The areas with priority for
regional ecological compensation in the area surrounding Beijing and Tianjin were analyzed at three spatial scales — the
whole region, the sub-ecological region and the county/city scale. The results showed that the ECPS of the area surrounding
Beijing and Tianjin was high in totality, and that of the regions around the western mountains and hills was significantly higher
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than that of the areas in the central and southeast plains. The per-unit area ecosystem service values of different ecological
sub-regions were not significantly different. On the contrary, it varied considerably for different counties/cities — 2 440 Yuan-hm™
for Laishui County (the lowest) in the west mountain area and 10 060 Yuan-hm ™ for Luannan (the highest) County in the east
plain. The results also showed that at sub-ecological scale, the grassland and agro-ecological area in Bashang Plateau, the
upper reaches of Yongding River and the deciduous broad-leaved forest areas of Jibei and Yanshan mountains needed high
priority in terms of ecological compensation. At the county/city scale, Fengning, Weichang and other seven counties/cities in
the northern region of the study area had higher priority level in terms of ecological compensation. Then Sanhe, Dachang and
other 47 counties/cities in eastern and southern regions of the study area was the first to pay for the ecological compensation.
Compared with previous economic compensation intensity models, a relatively simple and reliable evaluation method for
priority areas and regional ecological compensation were established in this study. This was not only applicable in the
promotion of Beijing-Tianjin-Hebei integration and the construction of ecological environment, but also offered scientific
basis for rational land utilization and sustainable development in the study area.

Keywords Area surrounding Beijing and Tianjin; Sub-ecological region; Regional ecological compensation; Ecosystem

service value; Ecological compensation priority sequence (ECPS)
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Table 1 Classification of the ecosystem services

Value type Ecosystem service type Ecosystem type

. . . . Agro-ecosystem
Market value Agricultural production and materials provided

. . . . Wetland ecosystem
Fish production and materials provided

. . . Forests ecosystem
Forest production and materials provided

Water conservation
Forests, grassland and wetland ecosystem

Waste treatment Wetland and marine ecosystem

Biodiversity conservation
Non-market value Forests, grassland and wetland ecosystem

Soil formation and protection
Forests, grassland and wetland ecosystem

Air and climate regulation
Forests, grassland and wetland ecosystem

Recreation and culture
Forests, grassland and wetland ecosystem

, 2005 ,
4 683.35 kg-hm?, 403.07 hm™
5 896.50 kg-hm?, ( x ),

: 2011 (VC, 2)

R2 2011 FRFEMRAR L FI AR BMER T HESRSNERLY

Table 2 Ecosystem service value per unit area of different land use types in the area surrounding Beijing and Tianjin in 2011
2

Yuan-hm™
Ecosystem service type Farm land Forest land Garden Grassland Water area Constructio Unused
land n land land
Gas regulation 501.58 1438.97 970.27 328.91 0 0 0
Climate regulation 892.16 1110.06 1001.11 370.02 189.12 0 0
Water reservation 600.26 1315.63 957.93 328.91 8378.11 -3 865.45 12.34
. . . 1463.63 1603.41 1533.52 801.71 4.11 0 8.23
Formation and protection of soil
Waste disposal 1 644.53 538.58 1091.56 538.58 7474.39 —-1257.58 4.11
Lo . . 711.26 1340.29 1 025.78 448.14 1023.72 0 139.78
Biodiversity conservation
Food production 1003.16 41.11 522.14 123.34 41.11 0 4.11
Raw materials 98.67 1 068.95 583.80 20.55 4.11 0 0
Entertainment and culture 8.23 526.25 267.23 16.44 1784.31 0 4.11
Total 6931.69 8983.24 7957.47 2 976.60 18 899.76 -5123.04 172.68
(ECPS) :
Va=(4x<Vi)/Aa (1) (GDP)
Val 5
5 Ak k , [13]
hm?; ¥, k
-2,
5 hm 5 Aal 5
(ECPS) ,
1.2.3 )
GDP
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Table 3 Ecosystem service values of different sub-ecological regions of the area surrounding Beijing and Tianjin

Sub-ccological region Market value  Non-market value Total value com frfsoalt(i)g;lcai'iorit
& & (Yuan-hm™) (Yuan-hm™) (Yuan-hm™) P p Y
sequence
. . 668.68 4 686.26 5354.95 0.5923
Grassland and agro-ecological area in Bashang Plateau
. . 580.18 3947.59 4527.77 0.296 8
Upper reaches of Yongding River
. o . 683.92 4792.69 5476.61 0.1215
Deciduous broad-leaved forest area in Jibei and Yanshan Mountains
. . . . 568.61 3502.67 4071.28 0.077 8
Deciduous broad-leaved forest area in Taihang Mountains
. . - 671.82 4227.08 4 898.90 0.021 7
Agro-ecological area of suburb in Beijing-Tianjin-Tangshan
. - . 744.71 3 737.00 4481.71 0.034 8
Agro-ecological area in Jizhongnan plain
668.31 3 958.55 4626.86 0.046 7

Agro-ecological area in Yundong coastal plain
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