5537 B 18 W) E &~ £ Eild Vol.37,No.18
2017 4F 9 A ACTA ECOLOGICA SINICA Sep.,2017

DOI: 10.5846/stxb201705050830
XUSBT , 20k 3, P N 52y 1 1 Bl A 2 R TR S A R - AR 441k, 2017,37(18) :6196- 6204.

Liu X S, Li X W, Sun T.The evaluation of comprehensive benefits of forestry ecological construction projects of Dengkou County, Inner Mongolia, China.

Acta Ecologica Sinica,2017,37(18) :6196-6204.

NEEBOERULESREIETIEZGATITEM

1, : ) o 1
Jadt e AKX, I

1 EZEM R AR BT B, Jbat 100714

2 P EARO KR IR S PR A B, dbat 100193

B MOl AE SRR TRAA EEMRG ST SAGET . WS R SR Mol AR 25 i T St A LS X, X% X bk
AR S B TR ZR 5 AR AT AN A AR RS KT A 5 A 1A 3 A S S ) R O SRR 9 R 214 b S P 15 D, ) e g
H S MRl AR AR B TR G PP R 2 s fE MR L, 3 s i A] e 8 2047 , S8 1 1991—2015 4R LA Mol 2 A5 i TR 2R 5 AL
f ALY . AR RY] A A SR R TR R R 20 Ak 2 3 05 T b b R, e 1 A A7 B AR
THIAR SC — SR AR AR 1 I A (L 0 IRORS 45 S 0 A (18 R A BN SO A TSR A 1 2 15 R0 AR VT e AS EE LU 0K 5 B 4 R 1
H SR A= B B TRRER A R 5L 1990— 1999 45 Wl A7 FT41 ey, (HL I8 20 ed 2 A5 K Tl AP SR BT 5 [X 255 45 20 i T Gt TR s AT
BT R ARl A A A TR R DX B A A PR G VD A R AR TR AR X AT T X R T AR
SRR MOl AR A B LRSI 0 AT s 8B A AR s AR A s A e

The evaluation of comprehensive benefits of forestry ecological construction

projects 0f Dengkou County, Inner Mongolia, China

LIU Xusheng" ™, LI Xianwen®, SUN Tao'

1 Chinese Academy of Forest Inventory and Planning , State”Forestry Administration, Beijing 100714, China
2 College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China

Abstract; Forestry ecological construction. projects have important economic, ecological, and social compound benefits.
Dengkou County in Inner Mongolia is located at the northeast of the Ulan Buh Desert and is a typical ecologically fragile
zone; it is also a key area for forestry ecological construction projects and has representative significance for evaluating the
comprehensive benefits, of the ecological construction area. Considering the principles of comprehensiveness, simplification,
scientifically valid, representativeness, objectivity, feasibility, and comparability of the data, the evaluation indicator
system was divided into economic, ecological, and social benefits. In this paper, we describe the development of a
comprehensiye indicator system for benefit evaluation based on these principles, published works, and the current situation.
Firstly, 36 indicators were preliminarily selected from relevant literature. Secondly, 20 of these indicators were carefully
chosen using experts’“opinions. Thirdly, 11 indicators were finally confirmed according to the local characteristics and data
accessibility. The final evaluation indicator system was composed of 11 indicators, comprising Gross Domestic Product
(GDP) , per capita added value of forestry, total output value of forestry, planting area, water conservation value, stocking
value, annual increase in sulfur dioxide absorption value, annual increase in dust abatement value, net income of rural
households, Engel’s coefficient for farmers, and the social benefit of forest. Moreover, the comprehensive benefits of the

forestry ecological construction engineering conducted between 1991 and 2015 were evaluated using Matlab 2015a software
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and time-series analysis method. The results show that the economic, ecological, and social benefits have different
proportions in the comprehensive indicator system. The five indicators accounting for a large proportion in the evaluation
system were the GDP, afforestation area, the annual increase value of sulfur dioxide absorption, the annual increase value
of dust cutting, and the per capita net income of farmers. In addition, the current comprehensive benefits of forestry
ecological construction project are better than those in the period of 1990—1999, but the degree of benefit varies greatly.
The comprehensive benefits of forestry ecological construction engineering of Dengkou County were highest from 2000 'to
2012 and were optimal following the implementation of several forestry ecological construction engineering projects:After
2013, the comprehensive benefits of the forestry ecological construction engineering have stabilized and increased slightly.
The trend of the development of the comprehensive benefits in this area followed that of the planting area during this period
indicating that forestry considerably influences ecological construction and environmental protection. The results showed that
policy adjustments had considerable influence on local economic, environmental, and social development. Thetrends in the
change in the comprehensive benefits indicated that niche targeting and suitable ecological construetion’ were helpful for
steady improvement of the local comprehensive benefits. Forestry ecological construction-facilitates  the improvement of
regional environment quality and preventing desertified land from expanding. Furthermore,.it is also effective for promoting
local economic development. The present study illustrates the changes in the comprehensive benefits of forestry ecological
construction in Dengkou County over more than 20 years. The results can provide a scientific basis for local and regional

ecological construction and environmental improvement.
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Table 2 Time-serious prediction results of evaluation indicator
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3/ it 8729.7 73862  8633.2  8867.9 | CO/TiTT 1.05 1.19 1.26 136
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€5/ (78/hm?) 1409.4 17640  1987.6 21342 | CIUFTE 1838 1643 15.23 17.87
C6/(58/ hm?) 4536.00 462349  5023.48  4998.73

Cl. BN S E , Gross Domestic Product (GDP) ;CZ;Afiﬂ%ﬂkij}ME ,per capita added value of forestry ; C3 olk B ,total output value of
forestry ; C4 ; T PRI AL, planting area; C5 ;i F7 /K R {H, water conservation value; C6: 1% 37 A, stocking value; C7 ; W YA — S8 AL B 4F 384 A0
annual increase in sulfur dioxide absorption value; C8: TH R R AR (A ,annual increase in dust abatement value; C9; & B A4l A | net income of

rural households; C10; % /R 240, Engel’s coefficient of farmers; C11; FRAH 238125 , social benefit of forest
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Table 3 Accurate evaluation of predictive indicators

BRAEELD AERE T A (GIHE) ARXT R 22/ %
Evaluation index Year predicted value True value Relative error
[ A= 7= A/ A2t 2014 47.58 47.79 0.44
Gross Domestic Product ( GDP) 2015 50.98 50.87 0.22
Mol 578/ 7t 2014 8633.2 8528.2 1.23
total output value of forestry 2015 8867.9 8966.5 1.10
BRI H A/ T T 2014 1.26 1.27 1.35
Net income of rural households 2015 1.36 1.38 0.74
A B A IR R AL % 2014 28.3 37.2 23.92
Engel’s coefficient of farmers 2015 26.9 38.4 29.95
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Table 4 Weight of each evaluation indicators

PR R HfH brifE 22 LETE R T ¥fH i A5 R AL
Evaluation Mean Standard Variation $1E Evaluation Mean Standard Variation *XE
index value deviation coefficient Weight index value deviation coefficient Weight
Cl1 19.95 17.13 0.8586 0.1263 Cc7 60.92 46.83 0.7687 0.1131
C2 209.90 127.19 0.6060 0.0891 C8 3.47 2.67 0.7687 0.1131
3 4412.72 2763.49 0.6263 0.0921 9 4.95 4.00 0.8078 0.1188
C4 9424.0 7244.5 0.7687 0.1131 C10 28.2838 3.2784 0.1159 0.0171
G5 965.77 635.47 0.6580 0.0968 Cl1 8.67 4.76 0.5492 0.0808
C6 3078.01 9450.90 0.3070 0.0452
x5 FEEMEZEEHE
Table 5 Comprehensive benefit in different years

A0y LEBEEX10° A0y LRBEEX10° A0y LEBEEX10°

Year Comprehensive benefitx10° Year Comprehensive benefit x10° Year Comprehensive benefit x10°

1991 193.5339 2000 490.8209 2009 1527.3908

1992 165.5507 2001 1398.6766 2010 796.3084

1993 139.5438 2002 2151.5602 2011 601.1953

1994 1150.2331 2003 1247.2858 2012 635.7028

1995 167.0662 2004 1143.8873 2013 621.0521

1996 193.5979 2005 1010.8243 2014 638.8371

1997 1398.6401 2006 1200.0897 2015 635.6973

1998 195.9585 2007 215177710

1999 346.0156 2008 601:0976
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