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Abstract: Grasslands” in Inner Mongolia are important ecological barriers in North and Northeast regions of China.
Eecological safety of the Beijing and North region is directly affected by the desert environment of Alxa, Western Inner
Mongolia Autonomous Region of China, which is the largest Banner of Inner Mongolia, with a total area of 0.2702 million
km”. This region has been extremely susceptible to desertification because of its geography, topographical features, serious
anthropological disturbances, and climate change for many years. This study focused on the mode of combating

desertification when multiple stakeholders, including Government, NGO, and farmers participate, The objective of the
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study was to provide case studies and management advices for the protection of deserted complex ecosystem in this typical
vulnerable ecological region. We conducted a survey of 16 communities in three Banners of Alxa, Inner Mongolia, a total of
550 questionnaires were randomly distributed and 501 (91.09% ) valid questionnaires were recorded. Responses to the
questionnaires were acquired through interviews and semi-structured interviews from September 2015 to April 2016. Firstly,
the preliminary survey was conducted from September 1, 2015 to October 1, 2015. Subsequently, the questionnaire was
revised based on the response in the preliminary survey and expertise. The first face-to-face interview was conducted from
October 6, 2015 to December 25, 2015 and the supplementary investigation was completed from April 10, 2016 to-April
22, 2016. All the interviewers were trained beforehand on how to conduct the sampling, make introductions, take notes,
and fill out the questionnaires. Moreover, the indicators of population, temperature, livestock, and crop planting area in
Alxa from 1980 to 2014 were collected. The Exploratory Factor Analysis in R Language was adopted in data analysis, all the
items were subjected to KMO and Bartlett tests to check if they were suitable for the Exploratory Factor Analysis. The results
based on the response capability of farmers showed that natural factors (including drought and thethreat of insects and
rodents ) and artificial factors (industrial expansion, urban expansion, and agricultural increment ) are-the major reasons for
environmental deterioration in this region. In recent years, implementation of policies, includingecological compensation
and ecological migration, advocated by government and increasing awareness among farmers are’ the reasons for partial
restoration of the ecosystem. In the future, raising the pace of ecological constructiony. investigating the protection mode of
desertification based on “Governmental leadership, social action, and community participation” should be the main criteria

for environmental protection and sustainable development in Alxa.

Key Words: desertification control; community participationy Non=Governmental Organizations ( NGO ); complex

ecosystem; ecological management
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Governmental Organizations ZHZ (f&FK NGO ZH2) A4k 255 Bl 8 B ) A= A8 el i R T e 82 R R T4, A Sk
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Table 1 Survey and interview distribution in the sixteen communities in Alxa

i it AU B Farmers FEB Officials F9 A Businessmen 55 L e HAl Others
Communities Total Bk e/ % Bkt et/ % Bkt 141/ % Bkt L85/ %
Number Percent Number Percent Number Percent Number Percent

[SE N 13 10 76.92 0 0.00 1 7.69 2 15.38
[BEY i 19 14 73.68 0 0.00 5 26.32 0 0.00
EPEPS 14 7 50.00 3 21.43 3 21.43 1 7.14
Ria 19 6 31.58 11 57.89 1 5.26 1 5.26
T ARG L 13 9 69.23 0 0.00 3 23.08 1 7.69
SN 14 11 78.57 1 7.14 2 14.29 0 0.00
=N 80 45 56.25 12 15.00 16 20.00 7 8.75
<4 69 40 57.97 10 14.49 14 20.29 5 7.25
LRy 25 13 52.00 1 4.00 10 40.00 1 4.00
EaWii3 6 4 66.67 1 16.67 0 0.00 1 16.67
W H AR H# 11 7 63.64 1 9.09 1 9.09 2 18.18
1K 20 14 70.00 0 0.00 2 10.00 4 20.00
LBA 13 8 61.54 1 7.69 2 15.38 2 15.38
EVYN 86 67 77.91 2 2.33 7 8.14 10 11.63
TRAR = 1) 38 24 63.16 6 15.79 7 18.42 1 2.63
O A 61 1 1.64 41 67.21 14 22.95 5 8.20
ST Total 501 280 55.89 90 17.96 88 17.56 43 8.59
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Fig.1 Inter-annual variation of the population, temperature, livestock and crop plantting area in Alxa from 1980 to 2014

A T AL A A K TR R SR AR D ZREE R E T L 2000045, — At E B | E P NGO HZUL S HE A B RL3E , FF
Jre AL T A (O 2 i A 07 5 e BRI 83 ) |, k] B BRI f 4 A A B s 9 37 1 A o fle st
Brrpr s XN S5 NS AR NS A KRR, 2 2 IR T H | PR/ U BT SEE A2
PrAEDTFE X H 15 30

R2_2000—2014 £ U4 E BSMETE (NGO) it
Table 2  Statistics of NGO's projects in Alxa during 2000 and 2014

BlLg 5 H %3l TARERE A 1k [A]

NGO Projects Methods Time

WUETIH ALERMP ;;E)ﬁgﬂi;ﬁ%% S S BOE B A B P 2001—2007
- FEX R SRR R R R B O R IR L AR T .

[ B /NEE2- 20 20 HPT ¥ kB 25 2006—2010

W43 SEE A 252 SEE XK R AR B A JEERAT R AR i 2004—2014

FREH B AN AL A DGR R
NGO: Non-Governmental Organizations; ALERMP: Alxa League Environmental Rehabilitation and Management Project HPI. Heifer Project

International; SEE: Society of Entrepreneurs & Ecology

2.2.1 ° IFFE XA SR A PR i 15 RN R EE A

FERSAR XA S BB AA  7E 501 RLBEDT xR, 32.9% M5 Xt Gl U+ 5 BT/ (2%
KA XA GAC Y 2N, ARk, iz 2 BAOD 16 S I o s TE FE L T AR BER 5 EAE BB e
AT A B I 5 e ) G AEH T K GEIRP AP 2 050 S UTR FE 69 19.3% F115.2% , ST AL 5K o
MFBEIR, AR E (TF HESS) , BUR T A SO T B 5 — 25 20 5l U5 R LY 12.19%
11.4% M 9.1% , 3 3 5 b IR [A]R 0 A 280 B, $R I 2 DAL AR R (5 IURE ) AN N R
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Table 3 Standardized loadings ( pattern matrix) based upon correlation matrix of environment deterioration in Alxa

FEI Options ZAPF 1 Factorl AT 2 Factor2 2N HFJ7 2% Communality J 53— Uniqueness
cl -0.45 0.89 0.99 0.01
c2 0.66 0.03 0.43 0.57
c3 0.49 -0.04 0.24 0.76
C4 0.78 0.08 0.62 0.38
cs -0.20 0.02 0.04 0.96
c6 -0.08 -0.22 0.05 0.95

Cl. T BFF R /D 255 K Drought, low rainfall, high evaporation; C2: 4\ AN 7 #E#L R 7K Underground water consumption ; C3 : S T4k (1)
73K Urbanization; C4; TbAMY ARSI FEK IR 75 4234 T Water consumption and pollution increase; C5: HLUEFE Pests and rodents ; C6 ;BUR ]

ﬁ(?}z’ ?E)’ii* Monotonous conservation from government

2.2.2  BFGE DX AR AR SR AR A D R £y e 3 RO R

ALERMP SEE HPI JEAfF 57 XS N I 5 n] 522 & J& TAE R NGO (3% 2) . ALERMP  HPI {31 H B 4%
BB 5 R FAFEIX AT REE 5 B SR SEE Sk« A 20 01 H A B A TR Fik , 22 DA IX Ol
PN, P4 S UM AR RS- SRR R fE 24 T30 H b, SEE K B NGO AR R 117 58 2 R R
AR L SRR B AR M At X S T IR A SRR IR IR X A R m AL, 2 a5
H s e, R i R H IR A2 AFRE R AR RAAE Ty, ik BHE XS A i B8 S i AR, ek A
RSB BUATIRERI A WA RIS A SR AN I Ry 5 % e AL,

F 4 BTN G T AR B4 38 A AR PRI R K B DR 3R e IO, R DA ) A oA B R, A 501 1 B
VTG, 27.3% B9 N R BURFR T 32 5 04 A 25 R M2 B A7 2 AR DX A 25 PR 5% Jy o b A2 1 = 2 I P, JHG vk i A
RRBUN Ak NGO WBEREE T, Lol 21.8% ., [FIRE, AM B PR PR IR I 3 5, A8 R R BCR 18 3% I
NGO T H B S HF A s R & i o5 Fe Ik vk R 19.3% ,18.5% 1 13.1% , AR FEFRE: B R p 88 5 BURF R
F T A S RAA S AMEBOR 1 5206 S BUM ol (NGO BESRHE ) BN AR LR G N R RS IR R MR
For M e, BT 8 A4 Jm 3 2 1 S LR

R4 WEERE RIS EENRETRER

Table 4 Standardized loadings ( pattern matrix) based upon correlation matrix of environment local recovery in Alxa

prtl NSRS ST 2 AT 3 KT 4 ANTFITE J 53—

Options Factorl Factor2 Factor3 Factor4 Communality Uniqueness
D1 0.04 0.60 -0.10 0.01 0.38 0.62
D2 0.35 -0.48 -0.42 0.14 0.55 0.45
D3 0.62 -0.01 0.05 0.17 0.42 0.58
D4 0.14 -0.09 0.60 0.00 0.38 0.62
D5 0.52 -0.02 0.07 -0.10 0.29 0.71

D1 . AR R AREE % The remarkable effect of ecological migration; D2 BN £ 5 B9 A= A5 #M2% B 7 Fully funded government-led ecological
compensation; D3yNGO i H ) % 5 NGO-led projects; D4 BUR Ak NGO BYFEHREE 1 Collaboration among governments, companies and NGOs; D5 ;

PRMRIFREEIR AU Enhanced conservation awareness of farmers

2.2.3 7 HIFFE X AR A IR O A i [0 A 7 S B A

35 SRS T A KIS A S IREE R, 7 DX G2 AN 0 7 R B A 1 X il DX A AR B ) N = i
BB R R0 BRI (A 19.8%)  Hk, BURFHRITR 22 24 0 Aol B84 4 R ol AL 2, ik
SHRNFLHEMBON E 2L )25 ARG R F2 151 L 16.6% ,15.3%F1 14.6% , TEA %
A1) DX R R A AR R AU R B BRI RS, B L 3R 3 B 18 T R A B8 %) AR A A 4 2 TR A R BURE B
AHOCHR I ILZ S HER) TAE, $RHC3 A FEHNE A S AME e SR M A R RN 5 E M
PTG AR TG K VS L5 G R R R T 5, W98 XS SR IR B8 O 3 7 TR BUR B A 250
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Table 5 Standardized loadings ( pattern matrix) based upon correlation matrix of Alxa’s environmental protection suggestions

pri NS AT 2 AT 3 NS P J G —
Options Factorl Factor2 Factor3 Communality Uniqueness

El -0.33 0.05 -0.16 0.14 0.86

E2 -0.04 0.26 0.06 0.08 0.92

E3 0.99 0.09 -0.03 0.99 0.01

E4 0.13 0.90 -0.01 0.82 0.18

ES 0.11 0.09 0.48 0:25 0.75

E6 0.20 0.11 0.62 0.44 0.56

E7 0.03 0.01 -0.31 0.10 0.90

E1BBHEM A 2555 B Grain for Green Program, ecological migration; E2; 2 28 4M 2 H% B (B 1R iT Ecological compensation, stabilizing
migrants to prevent returning; E3: 3438 R B RN EREJ1 35 Self-development capacity building for farmers ; B4+ 58384 R 41 224 ] Improvement
in social welfare for farmers; E5 ; Z2Jp b, 3404 44 A4 30l L4 Developing enterprises to increase employment for farmers ; £6 : X1 A2 5% R (T4
#(# Providing education for migrants’ children; E7. BUN 3%\ £ 75 2 5 W H 5% (£ # Government<led conservation with multi-partners

3 it

3.1 SCTFRAL e B S ]

Tt Al A AR Z AN R ZIL R FH AL, A 2R D3R 2 20 3 i A F , N IR R BRI 8
TBCHC AL AR /K BRI A UG 2 o ARG |, 3 L 5 R MO X - s BRI AR N 2, N H K55 3l
Jydso R FBUN R R R RO G WIE I T AN T - A O AR AR S T SR BE R AE
SZIBUR T A 3R 5 B 1 249 RO A 3R 1 22 A L SRS i OB R

B 3 b DX PRBE A T SR M K i 3 2y HO R Ab 1) AR AR I ks T, B A A
N U IR YD AR FEAA VDAL R S5 b AL R Ml 0 AR I Bl 2 B b M S A Y R BN Al
APV RS R B NIRRT R BT R A I e 1Y 32 A A L BT D s ORI AOR B - TR A 2
HEEHYEAL , S E R AN AR Rl A T AR R A AN RES 5 e B 5 8 Rl 5 RAEAR R AR B2
PR K AR 2 PO TE B e SR s A ke ) R 5 L i i Y D ORISR 194 A B 43T N 58Tl AL
DXAS [ ] S 22 GRIBOREE AR AS M5 T TN 7 B e Dt 25 A A 2 8] 1 JE R s, I R A Al H X R RS
EATARNVRPAE A 7 05 2, (A S ERBE AT T ICEARAN 2 DK e USR03 £ JEE 23T - BT 7 3 2 0 2t )
I DR T /KRN B0 /KL 20 R R, 0 LB B B, S R AL L 11 1984 4547 B
FATIKOIC R IR i XA DUMESR N 3 /K 8 SR G R T 5 K E B AN 1, 30 A0, i Xl R B 48
TEEY 6—10 m, HH /KO IEAELAREAE 0.3—0.5 m AYBEBEZESE T K, # H i A9 F 7K & B2 C 4R BT A 3R 7K it
W B Z AT 50a R IE) IZ X0 T 7K BEER I RETR R

ABEFE KB, 1980—2014 4F | 52 BUAHR RN S0 A5 22 P 3 A2, BT i7 8 B A N B0 Vs I 35 4F 4]
N BB T 172 4% R, 32 2855 R i SR 5l , 2 78 SECRE SRR FIvRE T AL Hh B 1 BORMR B2 O B 4G X
BB IH R MAN R B = TR T XS EAL ok, bl WL, 8 AR PRI PR ER AL R VR IR = A0S DX ek
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