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Cost accounting of ecological protection in the upper reaches of Yongding River

LIU Yupeng, ZHANG Yuling, ZAN Xin, YIN Lianqing
(Department of Environmental Science and Engineering, North China Electric Power University, Baoding 071000, Hebei, China)

Abstract: This study takes the upstream area of the Yongding River Basin in Zhangjiakou City as the research area, the input
cost of ecological protection in this area is estimated. The dynamic cost algorithm is used to calculate the direct costs of the
districts and counties of Zhangjiakou City during the period of “Twelfth Five-Year Plan” and “Thirteenth Five-Year Plan”.
The indirect calculation method is used to estimate the opportunity cost of protecting the local ecological environment in
Zhangjiakou City. Results show that the total direct cost of ecological protection per year in Zhangjiakou City is 330 144 000
CNY and the total opportunity cost per year is 2 595 391 000 CNY. The obtained results can be used as an important
scientific basis for the development of ecological compensation standards across the Yongding River Basin in Zhangjiakou
City.
Keywords: Yongding River Basin; dynamic kernel algorithm; direct cost; opportunity cost
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Figure 1 Schematic diagram of surface water monitoring points in Zhangjiakou City
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Table 1 Annual per capita disposable income of
Zhangjiakou and Hebei Province

CNY

7k 1 Zhangjiakou VM348 Hebei Province

7
OTEEER g BEBER o
car Urban Urban
. Farmers . Farmers
residents residents

2011 16 401 4 854 18292 7119
2012 18 441 5564 20 543 8 081
2013 19 641 6 583 22226 9188
2014 21651 7462 24 141 10 186
2015 23 841 8 341 26 152 11 050
2016 26 069 9241 28249 11919
2017 28512 10293 22358 9749
¥ Mean 22 079 7477 23137 9613

HRI (3K 02011201748 [ R & G ATk 2 R RS AR 1,
CATAEE2011-20174F H R Z B At & R IR Ge it adk) P
The data is taken from the Statistical Communiqué of National
Economic and Social Development of Zhangjiakou City from 2011 to
2017, and from the Statistical Communiqué of National Economic and
Social Development of Hebei Province from 2011 to 2017.

®2 2017 FRROMFARBERX (B)
K SHEADRFE
Table 2 2017 rural and urban population survey of Yanghe
river valley districts and counties in Zhangjiakou City

RANOE N5

£ (X) Rural Urban
County (District) population population

number number
gﬁi County 12 204 95 022
$F3kE Huailai County 27 634 342216
it 3L E: Shangyi County 5257 15 0902
JigX Wanquan District 22 448 200 248
"F1E£E Xiahuayuan District 6972 7 441
M % [X Qiaodong District 9283 9283
% &5 Zhuolu County 50 599 286 781
‘EALIX Xuanhua District 10 152 639 963
Hi P X Qiaoxi District 3598 252 124
£4LIX Chongli District 72783 30522
FH R £ Yangyuan County 18 350 261 650
Ff £ Yu County 35877 424123
S NHL Total people 275157 2700275

HHRE Q01743 F N4 F4E%) .
The data come from the 2017 Zhangjiakou Economic Yearbook.
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x3 KRODEE X)) ESRPEEREDNEREER
Table 3 Dynamic calculation results of direct cost of ecological protection in 12 counties (districts) of Zhangjiakou City
x 10' CNY
B(X) Ay Year &1t FRA
County (District) 2011 2012 2013 2014 2015 2016 2018 2019 2020  Total  Annualcost
[ X E Shangyi 1528.1 1341 66854 0.0 0.0 38.7 14 836.0 773.3 722.6 28 400.0 2 840.0
Ji4=IX Wanquan 1113.0 509.1 808.3 0.0 0.0 37312 27275 1049.8 981.0 21061.5 2106.2
4% B Huai'an 290.0 904.8 81256 0.0 0.0 1823.1 25319 14753 13786 19239.8 1923.9
P X Qiaoxi 290.0 1341 24998 0.0 00 12973 1124.1 10498 981.0 85794 857.9
‘HALIX Xuanhua 290.0 509.1 24998 0.0 0.0 75322 1579.7 14753 13786 169559 1695.6
MR X Xiahuayuan 290.0 509.1 48945 0.0 0.0 12973 11241 10498 981.0 113492 11349
BB Zhuolu 290.0 76382.6 8200.7 0.0 0.0 16332 11241 1049.8 981.0 90 864.8 9086.5
PRk E Huailai 1200.0 1341 73943 00 00 12973 1124.1 10498 981.0 143839 1438.4
Z24LIX Chongli 21076.0 511.0 21378 0.0 0.0 103947 27755 80063 7481.6 662504 6 625.0
FHJEE Yangyuan 915.0 408.0 00 00 00 12880 1288.0 12880 12880 7763.0 776.3
FHE Yu County 1747.0 8144.0 22099.0 00 0.0 1288.0 1288.0 1288.0 1288.0 38430.0 3843.0
MR X Qiaodong 1076.0 134.1 00 0.0 0.0 12973 11241 10498 981.0  6865.7 686.5
it Total 30105.1 88414.1 72623.1 0.0 0.0 329182 32647.5 20605.6 19423.8 330143.9 330144

HolE R ik R O WK FUR R A =R E S .

The data comes from the key projects of the "Twelfth Five-Year Plan" and "Thirteenth Five-Year Plan" of Zhangjiakou City.
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37 %

x4 KROTESKFEAALE
Table 4 Summary of total cost of ecological protection in
Zhangjiakou City
x 10° CNY
FORBERA FENEMA o

Counfj ((]l%i)strict) Anmlzz)ls(tiirect Opp g:ru;ig; cost Total
i £ Sahngyi 2840.0 17 088.3 19 928.3
Ji4= B Wanquan 2106.2 26 521.8 28 627.9
% & Huaian 1923.9 23 240.1 25 164.1
PP IX Qiaoxi 857.9 8123.9 8981.9
B ALIX Xuanhua 1695.6 1 604.4 3300.0
X—il;ﬁlzan 11349 77215 8 856.1
B £ Zhuolu 9 086.5 419237 51010.1
PRk B Huailai 14384 37329.3 38 767.7
4L X Chongli 6 625.0 8 858.1 15 483.1
M Z: X Qiaodong 686.6 2990.0 3676.6
FHJE B Yangyuan 776.3 31 602.1 323784
B EL Yu County 3.843.0 525355 56378.5
&1t Total 33014.4 259539.1  292553.5

TIOR3 i A 2 PR 5 DL RO T T AR I R AF K
b A SN X SRS R S I RS RS
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