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Research progress of eco-environmental degradation in Alxa Plateau
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Abstract: Background, aim, and scope The issue of regional eco-environmental degradation is one of the hot
topics of current researches. We can better grasp the core field concerning the eco-environmental degradation and
carry out further studies through analyzing its research status and existing problems. Materials and methods We
chose the Alxa Plateau, a typical ecological fragile area, as the research case and systematically reviewed the land
desertification, evolution of sandstorms, land use/cover change, oasis degradation, the decrease of water flow,
deterioration of water quality and other related research filed progress in terms of eco-environmental degradation in
Alxa Plateau. Results (1) In the aspect of land desertification issue, how to distinguish between the contribution of
natural and humanistic driving factors to the desertification, and quantitatively analyze the driving mechanisms of
humanistic factors (e.g. the development of farming and grazing, ecological immigration, regulations and policies)
in desertification still remains unclear. (2) With respect to the sandstorms, only limited studies investigated the
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coupling relationship between sandstorms and the degradation of ecological environment, the trend and forecast
of sandstorms development under the background of global warming and the engineering measures for preventing
the sandstorms. (3) It is urgently needed to enhance the research about the microcosmic mechanism of ecological
environment degeneration induce by the unreasonable land use types and the interaction between land cover change
and the effect of ecological environment. (4) The primary cause of the degradation of the oasis in Alxa Plateau is
that the soil and water resources have not been well developed. Therefore, we should make the limited water and
soil resources distributed and utilized rationally and minimize ineffective dissipation and losses in oasis through
quantitatively analyzing the ecological water demand in oasis, optimizing the cultivation patterns and providing
the relative engineering and management measurements. (5) The water resources endowment in Alxa Plateau
is limited by its natural environment. The institution of water allocation in Heihe River basin is the principal
approaches to guarantee the water flow of Ejina River basin. And there are not appropriate approaches to solve the
key ecological environmental degradation problems that excessive exploitation and the destruction of groundwater
resources, which could lead to the decrease of the underground water level and continuous deterioration of water
quality. Thus, it is urgently necessary to deal with these problems in terms of water resources. Discussion In
order to fundamentally mitigate the increasingly tense man-land relationship and to restrain the degradation of
ecological environment, related engineering and policy should be carried out, which can strengthen the protection
of ecological system and the natural environment. Consequently, the restoration and rebuild can be acquired in
ecological system of fragile zone. Conclusions The major eco-environmental degradation problems present in the
Alxa Plateau are interacted and coupled. In addition, the background factor of ecological environment degradation
is the fragile natural environment (climate change, limited water resources), but the main driving factor of that is the
inconsistency of man-land relationship due to the irrational human activities have effects on the fragile ecological
system. Recommendations and perspectives The studies about the ecological environment degradation in Alxa
Plateau, including land desertification, sandstorms, land use/cover change, oasis degradation, reduction of water
flow and deterioration of water quality, have acquired remarkable progress and achievements. However, there are
still some scientific problems to be solved or further investigated. We summarized the shortages of studies regarding
the eco-environmental degradation and suggested the research contents that need special focus on in the future, on
the basis of analysis related to existing research results. Additionally, we hope the results of this study may provide
the references for the study of ecosystems in Alxa Plateau and even other weak ecological environment areas.

Key words: eco-environmental degradation; man-land relationship; Alxa Plateau; arid regions; review

Bl E N T B AS W3 R 54t 2 28 05 i ek
K, GEUR - PREE - ARSI AT RS kR T A
SRVEM IS . AR ELRALAE R AT S i
OIE Ry N = A TR A B ES RSP e 2l S P
1 ( Tucker, 2000; Wang et al, 2008; Wang,
2009; Baranovitch, 2016; Graf et al, 2016) ., “E
AR AL (eco-environmental degradation ) J&+5
H T B SR BN R i PR A ol A A 28 RS AR
e iR . AR . AT 1T D
Je A IR . R TR IR R — R R
BABCEA IS PR, 2011)

FEEPR L, 1972 4FHA B IME S WA A
S TCNEABEE T ), I T “ A — P Hbek”

DOI: 10.7515/JEE181003

S (RIEE, 1991 ); [FAE, B RIRH LR (1Y
KRB ) DFoedfsts (438, 2005) , M5l
TEEAR TN A SR iz AL, 1980 4,
[l B AR S F AR BRI AR IR (TUCN) 26 T3 il
AERIERE R, AT C ARGERMRY RN )
A4 ( Bridgewater and Phillips, 1996 ) , 1983 4,
A ERO AR Sk RZ G2y (WCED) , Jf
T 1987 4E kR (AR A R ) s, =il T
“MIHFZL R WRLE (Dow, 1992) . 1992 4,
WEERRESERRSEIIFEE T (RAYRE
HkEET) . (ZH—Haillf#) 53 (58
HA, 2012) , f8 & BN AROFRAEE, AT
REHL BT iR A ST EERIL R, 535, H 20 4l 60



Ji K, A PR AR RS ISR AT T R

ALK, BhigifrE i EFRAE YR (1BP, 1964
) . ANSAEYREH (MAB, 1971 4) | EHFR
HulEl - A=kl itR] (IGBP, 1986 4F ) | [ R4k
AR AN SCH R T (THDP, 1996 4F) | 55—
W IE AL Third Pole Environment, 2009 4F ).,
AAKHERTTR] (Future Earth, 2014 47 ) 4141,
B S A AR ER A Ry [ 4 - T A 5E H
& (PhmAIEE . 2014; Lahsen, 2016) .

[ DG T AR SRR AL 7 T RS, TR B
FmARET ], BREEFEHZEAE (T - BHZHE)
Hot O AR T T R R T T B iR A
FIAR SR RS (7 B4, 1965) o 2000 4EHi )5,
[ B} 2 g AH S AIF 52 BT 2 ZURMIE N 53 AN [R) 1 J5E
AR AR e Ar, A SR EER AL A S [m) L, TF
BT aERE EAEI iR e KA (O,
1999) | AEBIAEEHUEME (B E =55, 2000) |
AR (XIEEZE, 2000) | ASRREENA (F
WA, 2001) . AESXER (AL, 2001) %
A SE . LS, Rl A 38 MAAS [R) 1) b
BTt (RIRUESE, 2015; A 54, 2016) |
ik (5 EHFE, 2016; TR, 2017) (B
BOCEEAE, 2011; EAEMSE, 2011) a5 E R
FEXT A SR IR AL A T T ST

WL, EAESHERS X gk
MOAZ RS (43006, 1989) | Yhish 4 (255
FEARIRGG, 1995) ) A AR AL R4 IR
BT 7 3 v R AR T 5 1Y F AR B B e T AR &R
SGERBR AN 1EHRE A RHHEEILFEEH
T, MELT —RINAESAETR A, AR S i
X E N AMEOCHF S AT RGBS R4, ST
BT 7 35 v D A A I B2 AR AR A 9 1) i B 5 A A 1) )
A, DA OZ X3 2 A A A I e 5 X AR A
ARG R PRELBEA AR
1 MR ESEBEANEER

(A== Y AR Er= 8 S it E o] R A==
B AR 221, PR SR, m Ik A BV TR R 2%
e 55 E B, M ARAR Ol 37°24'—42°47'N,
97°10'—106°53'E, [HifH 23.69x10* km®, B[4 3% 5
JRUPEE . XEESZ o0 AT, BENA EPRE AR, s
DA KBy 22 A RN =RV, TR I SR M B2 E R A2
XPZ X IBI ST 5E KB, an AT 38 = IR F 200
BRI, AR TEE W, 24
RNEFEBENAR, LR (ECZMarfE,

1973; =2, 1982) . Bl i U AR TPt
TRX, HNS5HmER. B4 mEnes, WS
PR IX RS ABEEORE (FREE, 2008) , %X
R EE AR (K1) .

B4 35 o S A S BT R v L AR AU
SE R 900— 1400 m, HR LA T4 B 40 AL
TS 1% SR IR DX 88, i A A T B 2% L AR 0k I
2% MWIZIX 3k - M B BRI A e M3 Bl LAV
KEEHE, Rk, midkih, B, R A
TRm AR (E 1) o AL, B
3 0 JEE TR A K REEE R A, S+ R0
W, Xmsh, ZAkEK, BRIEZEKR, FHE
L, 4RSI 6.8—8.8°C, MEHEHTET—9
A, 4ERKEL 40—200 mm. Bilh e FR L&
SRS RN REAAL, RNHEZ, W5
WA B RS BEN A 4% 35 T I 43 ) T
BT (R ) o BB AN AR TE S,
VO SRRAA iy, B AR (JRFR v
HEVG ); ARSCAREIAR G ), B2 ATMAER (IR
FRARFEAEME ) o i i T 2006 o R TG 58,
iR RN HR iR T A N RN, Al T Bk 5
TREARGEUR, BERG A A A K K
Wb, BB WSS, BARLE, BRI R
1 e o T /KT /e i/ e R
PRI RIS R TR . SRUNRERE . 1L B
T BT 7 s R R S B, B D, R RESE
B . (HRB 2 I A, R T
BT 7 38 o R R ) IX 3R B 2R 5 A b, s
DX B o A 2 R T R AR, R N SR P iR
()RR A PR IX 5 BT 38 3 S 53 A — A B
B XA TG NsEN, K SRS i X R AR
Tk,

2 WM ESEIEFEESTMEREFARIVIK

By 7 38 g SRR M P AE T R IX 4R, A
LI AR IOE T HAERRE LT BN ;
HiFE5 A0 REBARAES. T
T I EFEANNHEENE M, FEOIXX
IV AL sy sk . Wb BARR . M BER 1R
BENZESE . HUT KA TR KRR S — R A4
SIER A
2.1 LihiE R IR LS

A S ABLR LA N2 2D 4 iR R
F (EFEMA, 1997) , Wmiad TR M

DOI: 10.7515/JEE181003



M BRI 4R

B FEIE ARy L iife . Y £8 AR RGREERIR, R 2 IRV BRI
JERAG B ARTES S eSS A SRS B (EHRFRIGAK, 2005) o B4 5

i =) , S - .
FHFF R Y, HR A AR R IR A 7= 1 TR P EEA S IK S EI AN E 2 s,
98°E 100°E 102°E 104°E 106°E
1 1 1 1 1
o . N
-./ “ A
42°N A 4 S . i
R ] Gl F42°N
d T ina Banner
3 M'\‘“. e
R « .
BRGF AN ;
Ejina River :
BT A AR
40°N 4£ Badain Jaran Desert
fm [F40°N
’ ellow River|
@)% Banner — i River o143
FIFHEHM Land cover types '—nght Banner
[0 #t Forestlands '
- i Grasslands
[0 #itk Croplands
38°N B ot Wetands
I 7X@ Built-up lands - 38°N
VP Desert
XHE. #4 Gobi and bare rock 9 8|O 1?0 km

T T
QR°F 100K

T
1N7°K

T T
10A°F TNAF

T ) AR e R = €2 RN

Fig.1 Location and land cover map of Alxa Plateau

(g = S N | WP R A U N - I LR
509 2 A YD TR B DU 20 B L AR TR i, T4
DX 35k A Hl VDI AL R N 2895 B AE B SR A BE Y S Atk
CEAVERM =Y. RVMESS 0 S IR S VD L &
AT R, LI FR BN AH PR R 1 b
BALW FEH R, HARDERRN AREMT, <
fERZE (K. BEAR. K ) BT, mRE
AR (2013) . HEEZAEAE (2014) . BFE G
(2016) MMISERFIE R ILH4k, BTfisE
o DA S 1 JRE R A i KRG S /N R A, L
SR AR 1) B A Oy ) R R, R IK I A 4R %
IR S BB R A . 5% (2015)
I3 JBGAREAE 43 BT T BT i DR A i A
K ARG NS R, WFeesRaEm, Ak
T S A S v R s R ) R R R R

DOI: 10.7515/JEE181003

NN SEFr PORU RIS f b Uy = v DI BE bR (S
M, BRSOV HEE T LA R i QiR #FE pk
W =ARBEOAR . SRR TR S, X
Jai R X IR VD Ak ) i B EVE T, B IE IR
BN o 5346, AT WEFE A [] i B[] JRUE X6 Bl i
0 RV BAHEAT T . MR e (2014) it
X BT 7 2 v S XL b AR A T b 2 43 B 5 S R
A, BT T 2 ka DIORIGUP AL AL A, 2553
2 ka VI, FEHIEIEA 0.1 ka DLk BiT$7 38 5 J5 X
BV R R HERR, XD b A s 002 R R iR+
AT 50 R 2896 A BN T 12 i) . Wang
et al (2013) i jd Landsat i& B A2 IR F 9 T
1975 —2007 4F B 47 35 15 Ji V0 A A B 25 38 i
PR IR S Ty o BUAl, A 4 E XA g ek (28
FRAF, 2004) | EPEEMUBINZRIX (440,



]

M, S B AR SR L R

2011) E/NRUEVBAL T R T THF9E . BR T 20
Mrbdifead 50K sh J14h, AR 2EF BT Bl
3 RV BAL IR RO . BTG5 (2004) 40 HF
T ARG AN LR VD BEAL AR, 25 SR
WAL B AR S B TR . &Y

R RHGRE . BRI £ 00 I R AR
BRI G, BEFH S (2008) AR5 T AGT 4
VAL AT iR . R0 R BRI T
PRALSE S Fh LR B A BUBPE, R T A Y
L PR A2 5 0t

Jifi 555 1 AR 4 A1) ANATFH
Vulnerable natural environment Human disturbance
/z }J‘l/hm’\ Ji"/’JJﬁ(’]’/\ \\\
rid climate [ Overgrazing

,'I Arid climate R K crg g \
Driving factors Ey— \
: R 1 i ¢ ik AR !
\ Wind force Estrepement and fell '
\ 1
M, ORE Lo 24 /

S Rat and insect pest Dig by industry and mineral ’

EHIR AL ALK L TR RGN S DR
Grassland degradation and deforestation

Changes of ecosystem structure and function

l

FHEIR |

T
Vegetation degeneration and
decrease of vegetation coverage

l

WL FEEREAR. RGRE T TR
Decrease of biodiversity and system stability lower

|

l

L7 BN
Decrease of soil texture and fertility

WO

Exposed bare land

YR
Blown sand movement

| |

l

b3 A 7 7 R b Kbk
Decrease of the land productivity

Erosion of wind and sand

AR

Source of sandstorms

l

VAL
Desertified land

P2 BTt s R b AL R S 7R R

Fig.2 Driving mechanisms of aeolian desertification in Alxa Plateau

22 HeEM=RESHE

BEIEZAE (2008 ) WS RI, W T R4S
DA 25 BRI A 415 252 A e SH b . B R B 1 -
(1) ZXEUE = AR ]ABEmsciI L, B
Wb B W (2) KEAbES
T A A e, A Ub A B AR T R
(3) NBIEShHAAR G BINE T2 %A KT
fiE o NI S ST 7 3% v JE B E AR R Y K
BV BRI 2 — ( EW5%, 2001) o Al 0L,
Bi 7 38 o AL 14 Vb 2 2 ) SR S i X AR S A B
REHE AT ) BB 2, % X b 2 B T b
HL A& 3 Fros o

B RAE (2010) MOBFGEREH : Hbe MR HE
SEEALFT R BN £ AL S DR B R R
YI; FE B 7 55 B ARG Iy 2R B A IRV I 5

HXEEM R AR TR A, o, FE]
SR T 514 5 & A AR U Y 56 & 7 Tl
T RKEMTE, S5RFW: 250, BIHLE &R
Vb2 T (4 43 A A A5 T8 1 DX Ay v 1) S 61 7
i (EER AE, 2008; ZFFKAE, 2008) , H
e AL S AR D A B R AESINIR £ F PR
(RS, 2008) 5 BFE L, 20 fHed 70 4EAR D4
R L, 252>, #)
20 20 90 ARAX SR IL sh B ks (JLFI%E,
2004) , H—4EZhEREWNEIDLRZ K, Mtk
RS> (FEEAE, 2008) 5 WRIA L, WAhRS
HhF A TS (257 KAE, 2008 ) | AEREKE ()
K&K, 2007 ) 2 EFAHC, 5RNAE (SR,
2007; FRVAF, 2008 ) FWEFIEMIC, 1MS5F5%E
(MG IR, 2007 ) BRE5HMHK, T REYIKE

DOI: 10.7515/JEE181003



114 HOERIRIE 24 RS

T RIBESE, 5 ARFAE (2004 ) T8 0l AE
T G UURR Y HORLEE AR AT 1ok, BESE R
e A 0 SR A DU R AR kAR /N T
10 pm, 7EXERZEAE T AR R AL AR X,

JEVP AR EEYIR. S5, WRIERSE (2008 )
Ih s AT SR R AR AN LS5 R
M IAS Tl A 2R, TRXF Vb A BB IR A T
E L

NI AAM K

Inconsistency of man-land relationship

......

l

CORB

R IABTFFERAAL

Continuous deterioration of surface environment

'\Feedback/:

______

l

TEWER TS o AR

Decrease of vegetation coverage

IR A S IR A

Aggravate eco-environmental degradation

|

WILyEAk, VBT
Dune activation, desert expansion

Decline of groundwater levels, dry lacustrine basin

S N A N R i

l

PURREE TS5

e ARG 2
Lower of anti-wind

Source of sandstorms increasing

erosion capability

|

Frequently occurrence of sandstorms

f

KRS 35T

The dynamic conditions of gale climate

3 Bl g R A SR R 2R
Fig.3 Evolution process of sandstorms in Alxa Plateau

23 TiFIAR / BRI

TR/ EREAE L (LUCC) J2& Akt S
NG MBS . K EAEHBR I ET IR 2
—, REMBAR LT Hb AR I A 2R B X A R R AR A 1Y
520 ( Meyer and Turner, 1994 ) . BoJ4v 3% & 2 74
| SRR S A R RR ==k 7)1 N | o S NN TR o o
7 DA SRR 22 L R SRR AR AR, SRR Al T
Xk AE SRR, JEPH I X B AR AR (28
FHR, 2005) o BRI AAMTA G BLAY £ Hb R FH 5 =X
Fr gl & E IR AL . SRNZESE . DY TR A
TR A E S, HE BT b
Jr AR AR B IR AL [R]

Pei et al (2008 ) S #RFE AN Bal 437 35 w5 Ji 7L
U BB, D= (5 5 R
We—4F . ASHAE £ 3 DL S AR TS AR £ )
HATX LU, b - EE S AR e, 4
FEOH . PR T BE o el st XY g - HEAE T, A
Yk, B YR, TS (2008)

DOI: 10.7515/JEE181003

3T T 1975—2006 4F- BT 455 = )5 45 4 o 1 FH 2R
s, 5 RFM . A B 5 5 i AR

BB, 43593k 307.80 hm® 5 156.71 hm®, i8]
AR e bR FH g i B AN BT K o 24 (2010)
X5 24 A RV e A i i X 1985 —2004 47 (1) 1 3l
FIH /B ARAE T WE s, 250 % M. R
+ M R RS I, ELBEHOR AR K, Xk
VO Y IR FRBROR BN A A5 X A R
ASARAL /N, AR SR 30 L X AR AR AR A, DA T JZ ke
TN S0l JRy s DX 3 ) 4 R A S B R
R AR H B (Vb JoRE L) K
A, ULPATEEEALAE IR Sk H DX ) R AN
Wi n, RBP4 Hb SR s AL A s . MW RE |
F, LRS- A R RSB
JE BT, W I AE (2012 ) S i oe & 81,
(A=Y= ee SN TR AR (S R g E A &
B, T AR A Hb I G5 A8 1 - ol B v 2 v i A
DG AR 3] —E R, it Sai kRS



Ji K, A PR AR RS ISR AT T R

HEAS PR ORI R B B AN R, AR A ER SRR AL ) R
WIHIg (T %%, 2011) o

BT 7 25 g i = A 75 s AR BUA B DL A
RO R 3, AT IE R RN ] 5. SIS F
A5 (2010 ) 237 1 43K HT (1987 —2000 4F )
517K IE (2000—2009 4F ) 5 29 2 P K SR A%
B ShAAE e, Z5RERW . R F R 210K
AR, RN BER AT 2 B, FR X
RN B S 47 2075 SR AT L (2016) BYBIFSE
e I i B QU E A ol /N e N F e e U R
b DX IR o HE R, X PR XL By i
WAL ST 2 BA RN, SR, AR

ST A 5 20 77 A 0 A 28 R A5 A5
B, S, WIS FaEad A S AR SR R AT
R4 v S AR S PR IR AL X A B 1S B E S
i (Pei et al, 2008 ) , TfijSERR e A8 FECR
R ERFE RGN TR IR, DA K B AR R
W= iR, AR TR O A R AR
A R TR 0 S ORI B RGGE A X AR K
WA (TR ZE, 2014 ) |, AT 3 Al A 5t
FEFF BR800 L b b Al . bR KA T R M+
LA AT I (OB NIAE, 2012) o BTdrs e
Ji A R ]/ A AR 5 AR A AR Z R AR A DG 2R
WK 4 frs

1 1
| i :
I |Over grazing Prohibit grazing| |
| |
: I R EEBR |
1 |Excessive reclamation Ecological migration | |
I [
1 1
: 2R SALIEM :
! | Digging and mining Greening and afforest | |
1 1
UIBZ N2 Y ' n e ! 2% VI
Negative environmental | — | Ea Ry 50 | + | Positive environmental
© L | Land use type | "
effects | e L ____ | effects
______ Wi | Impact _ _____
ORI R
v Degrade ! + Restore !
F 107G BRI AE G SN L AR R AT

Deterioration of the land cover condition

Eco-environment

Improvement of the land cover condition

B 4 Fhrse 5 LUCC SASMEEEA LR

Fig.4 Coupling relations between LUCC and ecological environment in Alxa Plateau

24 IR R IRBhHLH

SENAE R T b T 5 X — b 1 A 2 b T
W, A S ERBE SO R BT 3 45 P ) T
73 72 T 5 890 U 4 I 240 SR T AR I k9 3 A
BiT 7 5 1R D 4 A T B 3396.72 km® (3 5 i
45,2012) o FBFANSEINAL T E PSS R
fiti i W IR, Ho o Rl R B
TF g R Foe S B KR T PR T SR AT R K Ak
DR ZETPEWIR LR 0 A, B X R R
AR IR ™ B, ok kg BT 2 e L 2 R AL AT 5 1) #R
S X

LhIHEAE (2010 ) 38 3 Bl BURR D RS N 1Y) =5 53
PERWNIAUURY, SO T BTG LRI I 200 4F >k
BB, R AZETE S 80T RIIK
ZAWIIEIR SR, BT NAERGER L, FeEb A

W, 4% | PG 8 AEE IR A 4 /N o A HAREE( 2006 )
Wt HE S R GBI A, TN T AR K 20 A4
A VAR b LD WA R R T SRS S T NS S
+ MR b T E AR S . mE RS (2015) X
1987 —2008 4F- LJ K 1) 45 5 48 2 ] = b 78 w0 A it
TTWISE, SR E%: 1987—1999 4E, SN B
IR, i 2000 4R 4K LG, SRRk
AR dm e R AL A 3R 3h S AT AR
YRR, BT AN SR IN Y 7 Bl AR B
ARG SR, MR AR SR H R K
S AE R XTI IR AR AR R, E
JBAREE (2009 ) XFARBFANIEE 1957 —2007 4F LIk 1)
SESHAT THE9E, 455R% M. 1957—2007 4F
LIk, Bor sl T2 35w, B is st T,
R A AR AR ARBTG5 R R . B T A

DOI: 10.7515/JEE181003



116 HOERIRIE 24 9%

FELRIAR A AL FE LASD, 3T A e AT ik — 2 Xt
NS AR T 5 L I FR B R0O0; i T K. S g T
45 (2011a) WFSE T Apr AN AN R B o5 F +
AR s AR e, SRR REEMRAMET
e S o B3 AR AT 1Y+
KB ZE R, IR R g5 25 57 X
SN SENAE R B A K Ao A . fE K& (2011a,
2011b) I XA T eI I B IEA TR, 45
IR TSR N YIRS A5 A T B 120K

IR B i R A

PR PR AS ARV O T 1] A% R AR
WL, ISR AR L PG S BE R Y il i
Wlo LR BRI S AR AR ek AL, AR R T
PN AR Z L FVEHTT S s % A2 /Y
AR CROCE S, 2016) o ATLUE Y, SRR
(14 5 T B i PR e P K R SRR R e BT A A
1713 PR AT 73 7K R H) S ) A A 2 RS2 (2
Ak ) ERIPCENEIEH] . ANJE S S 2 R (5
BAL) Rl =3 Z IR R S FrR .

AR R R
Positive evolution of
ecological environment

b2ay,
High efficient utilization of J— Sﬁﬁgigfi
water resources KBRS water resources
- FEPrA1E Overexploitation of the
Intensive cultivation water and soil resources e
AR iR ) L ! Shortage of
Improving the soil fertility | A HiDE % I land resources
! Man-land relationship X —
T ) 3 B
R | g — | oL
Improving the benefits of ! ; AR ! land
agriculture and animal husbandry | ol Continuous overloaded ! grassian
X . ecolo; [
_ AL = RATINY e
EE%Z #‘Mi{%ﬁiﬁ g — | Qasificatio esertification/} Deforested-land -
Guaranteeing the biodiversity ! B 437K ! reclamation
1 1

Water resupply in Heihe River

_______________

AR AL
Negative evolution of
ecological environment

5 BTt i A Bl5 SRR A S SR SC R ]

Fig.5 Relationship between human activities and oasis degradation/oasification in Alxa Plateau

2.5 KERDEKEENL

BRI v Bt A SV A KR M L PR S5 g DY)
P, KBRS W . H i TR
2T 200 mm SERFAREL LY, A TRAMRK .
1, TR BTSSR ) 24 Bl 5 g D AR A K A2 Y B
PRIER o BT vy i PR ) 2 T3 S BT S A 4
T ;B [ R T AL R BT v I AR, B
PRI 85 km; T H I SO e A BT 43735 v it
BRR BB, JE TR i, MRMERE
L A e e S PR b ) R S OU NI 975
LR BRZR O S, Kok e N &
THFE, —ERE R TSR A LT AL,
MR BRI PEIERE (E6) .

s (1994) Sl XA PN B e AT 5
WH5e, RIZIXEAED . B ooy 2 il g
HERRR . FX, WA ANTH R R 5L
K HARM SR AL T, &M B 1A K b

DOI: 10.7515/JEE181003

A% . VEm Ay KRS S, 320
70 60 4EAY, BEE S BB BT AT . A
IR TR B RS, L 2000 4F B 526 2270 437K
LS UG, 80 40 TR] 37 ek A YT A K A e 4 15 )
WA (BIZRSE, 2015) o Fi4b, Badiss & mrE N
o ] P LR R X, R K B R AR R
MY ARRE, KEHEFEERATHT, BIARX
I R K SAE R AR A AR L S SR Y
FTAEEVILR (BT, 2002) , B,
KT BT 7 35 v D KK L KSR T RIS R
YT R I RS (2011b) 2T T
1988 —2006 4F- LA AA BT 40 A b T 7K AR TR RFAE
SEREE . MR KA [ 20 20 40 AE AR T 4G Rk
= N T O SR 1] i =S ik B ST BT=E Y G s
ARG TN, KK A2 A E | T, HIR)Z A& K K A7
R IFEEE TR AR, Diifh (2007) | B23R4E
(2007 ) LABATH35 i S (4 HEE M S IX R i 3t 42



Ji K, A PR AR RS ISR AT T R

KIHL T ACGHE B IF RS EH T — RIS HIEIR
felale, SRR KOS T RE . KBREAL
R SN0 o) |V IS SR ( ONTR AV R A D DL (R
b DX PR b T IR N i % s HOK BB iR 32
AR AR IR T K, SEERM

R R AL BOK AR R, Ak, FRE
(2009) BF5E &I, FESAS A o B N2 0E
SN T, SN T K 7K 8N 1 B A 22
R BE TR EE, SRR, KRS
J Ak T 1) K R

1F Sk
Zhengyixia Gorge

VEILRE K

by irrigate

Water consumption precipitation

RBEIK
Atmospheric

K
Evaporation

L%

LS )
Heihe River

Y]
Ejina River

UBERL

River channel supply

Oases

it

Pumping

&
Percolation

Hh R K

\ Ground water
il HY

Pumping

NEHFEK
Water consumption by human and livestock

TR

Ejina River Basin

TR 6 -4y s i S A 5 20 o ol o /K S
Fig.6 Main hydrological processes of Ejna Basin in Alxa Plateau

3 MIRGFENEZENISRE

B 7 3 v B B DX 1) = MVl . VAR R A
TR /B SRR AL K KoK R
WAL 5SROI RC SR T BE
BRI, WU TR A AR, (HAT SR A A —
L i TR AT SR B DR AR} 2 )
31 FE@@:

(1) & LB B sE, FERXT
B 7 35 v A R RUBE 19 1 B Vb Ak B 2 T Al ik 7
AT M, FEAE LIRS BRIV AR ) IK B T 5
IR o B Al X 51 [ 48 5 A SCEK Bl R 3 % v
AR DTER . S ASCH R (R ok g
ABBR. FMEBOR ) XU LIRS, 2
MHTHESE Y AR

(2) KTBThiss s e v 2 sy, 2
e (NE U A 3 i) WS I R4 - R el N 7S
o VR RIS S AT AR . VDA R R A Ty T
JETF . MAE A2 5 SHIRRZ B G
R RBRRRAET RN RR KRB
W VAR BR B TR R S5 7 1, &= B Y

PRI o

(3) HATEF N W TR & L A
M B B S R A A SR L, TOCT A
A P 3 A 7 2T S B A IR ER AL Y O
PLHRL, i AT g A5 A AR B A0 2 18] A
YEISR R ST A, WIEEDARIE , ATA TFnsams.

(4) B[ g B 2 PR AL A AR AR L R A T 0K
TRBEARME REIF A WL, 7ERKEA R,
NHRFR BRI ARAE T, R eI RS K
i, UAHFER, IR ORI R TR Bk K
PG, (AT PR K R SRR SR N X A B I
MU e R R H sl D JCRFE R S, e Y
BITRITFE B4 E i TR AL

(5) Balirss It H B A FARINE DR E T HAY
PR A4 K BT PR B, AT 23 7K O Y ST 2 DR I
DA ok K A i) 2B TR X i i
TER B IR KBTI, S EOB R KA R, K
JRr S, o 25 A2 DX i oA 20 A O fige ke
fieite EL i fp 2b FR Y H A S PR IR A )
32 RE

B 7 35 v J P T Mf 549 LA 32 B A 2SR B IR Ak

DOI: 10.7515/JEE181003



118 HOERIRIE 24 9%

L, AR B . B AN, IE5S
M ARIEE (TR E S ARKER)
EEAHE R AR ZHE, AGHEBA
G KIE TS A S RE, BIAHER
B AT BN, A S ER L EE SN, fE
e BRI HE R AR S SO AR AR, A OGHY
TR BORROMPASEt, PR A5 R G A
ARSI I . DARAS 28 H kKoK i
ANHE R, BEI RSB, RE N 5
XAERRG, EBIELITIN,

S 3Lk

WRIGE Tz . 2014, BTz e Jt A XU VD s 350 5L IE W i) O
JEAEAL S ML [D]. =M« 22 MK . [Chen X L. 2014.
Analysis of the landscape in the formation of the present
sand desert Alxa Plateau, northern China, based on OSL
dating: A case from the Tengger and Jilantai [D]. Lanzhou:
Lanzhou University.]

SR, BRI SC, IRELSA , 4F . 2010, PR IX b
TP EACC R IIBITE (). A SERARAM A FF4R ( H
PRFEFEME ), 31(1): 35-40. [Cheng G E, Zhang W W, Xu
K R, et al. 2010. Research on the relationship between
the sandstorm and land desertification [J]. Journal of
Inner Mongolia Agricultural University (Natural Science
Edition), 31(1): 35-40.]

AR IR . 2007, 5% e B4 55 4 DX VD 24 BARRAE A SRR
I (0], TSSO K22 IR ( FIARFRFAR ), 28(2):
73—-78. [Cheng G E. 2007. The meteorological factors
affecting sandstorm in Alashan area [J]. Journal of
Inner Mongolia Agricultural University (Natural
Science Edition), 28(2): 73-78.]

A . 2010 £ 2= A A VDK JE o X A A TS £
Mo 55 AL T ST [D]. JE5T : JERTARL K % . [Cheng
J F. 2010. Land use/cover change in Ulanbh Desert and
its surrounding region [D]. Beijing: Beijing Forestry
University.]

UL, B Kramer K, % 2012, 250 £ 30 J) 2 £t
5 P9 50 PO SR RS AT N (). AP R 32(5):
1442-1450. [Dai X G, Xiong Z, Kramer K, et al. 2012.
Simulation of goat adaptation and sheep grazing dynamics
and strategies in west Inner Mongolia climate change,
China [J]. Journal of Desert Research, 32(5): 1442—1450.]

T W, SRR, gk 5. 2011, Bl 2 A R AR
BIET LW BT (0] A 5E i 40l K% ( H 2%

DOI: 10.7515/JEE181003

Fl£ K ), 32(1): 102—-106. [Ding T, Zhang W W, Zhang
Y. 2011. Analysis on the ecological environment impact
of land use in Alashan [J]. Journal of Inner Mongolia

Agricultural University (Natural Science Edition), 32(1):

102-106.]
O TN, ZEL0TN . 2008, B[ 6 X Vb2 5k A

1 it 28 AR AL LR ). A 5K 1 R 15, 6(2):
26-31. [Dong Z, Gu Y, Li L H. 2008. Spatio-temporal
variation characteristics of dust-storm in Alaxan region of
Inner Mongolia Autonomous region [J]. Science of Soil
and Water Conservation, 6(2): 26—-31.]

A, X BRATI, 25 . 2001, HE A2 IX R 5 [J].
AR, 21(1): 1-6. [FuB J, Liu G H, Chen L D, et al.
2001. Scheme of ecological regionalization in China [J].
Acta Ecologica Sinica, 21(1): 1-6.]

e, /N, BT, L 2015, 1987—2008 AEA 44
RN b B A SIS IL A (9], b, 35(3):
821-829. [Gao G L, Zhang X Y, Yu T F, et al. 2015. Land
cover change and its driving factors in the Ejin Oasis during
1987—2008 [J]. Journal of Desert Research, 35(3): 821—
829.]

MHS, B &, 485, % 2006, F5 4G T iR 2
TG D). LA AR ( F AP0 ), 42(6):
624-628. [Ge R L, Cheng H, Zou X Y, et al. 2006. A
study on land carrying capacity in Ejina Oasis. [J]. Journal
of Beijing Normal University (Natural Science), 42(6):
624-628.]

ZRZEMR . 2005, BT 8 DA S IR ZR AR B WL (0],
7 7 25(1): 98—105. [Gong T D. 2005. Idea for integrated
control of eco-environment in Alxa region [J]. Journal of
Desert Research, 25(1): 98—105.]

I M ms , BRAERE . 2010, B 4K IS BTN ERIN K
SRRSO T 7 AL B I (). K RS K AR
21(5): 65-71+75. [Guo Q L, Yang Y S, Chen Z H. 2010.
Remote sensing monitoring vegetation cover change in
Ejina Oasis after Heihe River water was distributed [J].
Journal of Water Resources and Water Engineering, 21(5):
65-71+75.]

FHA 20120 (21 MW ) - FT8h S RE (1] #EA L -
KWL, 22(5): 5—8. [Guo R S. 2012. Agenda 21:
Action and prospect [J]. China Population, Resources and
Environment, 22(5): 5-8.]

il &, DHOCHE, BXAETE . 2015, AETE Bl [ 4K X & 7 il
P B T AL AR P AR XS AR T (0], 22 M K= R



=]

DS

( B RFLZ IR ), 51(3): 344-350. [He L, Ma W Y, Zhao
C Y. 2015. Relative roles of human activities and natural
elements in the desertification process in Alxa League [J].
Journal of Lanzhou University (Natural Sciences), 51(3):
344-350.]

ZLAl AR T AL . 2016, BT 5 W0 45 MR W) 22 AR A B oy A
K JmE5E [D]. b5t db stk k% . [Hong GL Z L.
2016. Studies on plant diversity and distribution pattern of
public welfare forest in Alxa League [D]. Beijing: Beijing
Forestry University.]

A=, Al . 5 22 A AR 25 iy A SR b B BRI Y

AR AT [J]. F i, 1973, (2): 92—107. [Hou R Z, Yu W C.
The archaeological finds and environmental changes in the
Waulanbuhe Desert [J]. Archaeology, 1973, (2): 92— 122.]

A=z . 1982, FEJEHE Kty B X VD A e 542 [T

WY, 1(3): 2—4 + 13. [Hou R Z. 1982. A investigation

on desertification processes in Juyan and Yangguan area [J].

Environmental Research, 1(3): 2—4 + 13.]

B FNAD, WA L 2011, 03k AN - iR Ak

ABER ] TR E RSG5, 25(3): 65-70. [Huo Q,

Ning X L, Hai Q S. 2011. Land degradation and ecological

reconstruction in Damao County, Baotou [J]. Journal of
Arid Land Resources and Environment, 25(3): 65-70.]

Ve, AR, B A%, AF L 2009, P 5 i B4 A
W T KR ARAE 0], TR X Z RS20 58, 23(11):
105-110. [Jiang L, Li P C, Hu A Y, et al. 2009. The

%

groundwater chemical characteristics in the Yaoba Oasis
of Alxa area, Inner Mongolia [J]. Journal of Arid Land
Resources and Environment, 23(11): 105—110.]

. 2005, (HGRAYMBR YFIATHFLE K JE (). #EPF# 5K
(2): 81-83. [Jin Y. 2005. Limits to growth and sustainable
development [J]. Social Scientist, (2): 81-83]

% . 1994, BTN R W ENE AR IR 55 (). o
Hy A, (1): 41-62. [Jing A. 1994. The investigation

4

=N
L

of environmental changes in the lower reaches of the Ejina
River [J]. Collections of Essays on Chinese Historical
Geography, (1): 41-62.]
J#F55% . 2008. 32 1] GIS I RS £ AR AN P9 58 i 4055 4 it 7>

BALMIE N HBAUEE [D]. JEAT: LRt R . [Kang
X L. 2008. The sensitivity assessment of vegetation under
the condition of land desertification stress in Ejina Banner
of Inner Mongolia using GIS and RS technologies [D].
Beijing: Beijing Forestry University.]

mj:v:vﬁ

A S FR ATt

&, F L, R, AL 20040 R JiE AT AN
2 W B AR TE B A i 7 S LIRS AL (9] A PR

24(1): 61-67. [Li S, Li F, Sun W, et al. 2004. Modern
desertification process in Ejina Oasis and its dynamic
mechanism [J]. Scientia Geographica Sinica, 24(1):
61-67.]

R . 2013, BTz g I U GRS U AL 5E [D]. b
o PEPBRARE R . [Li C X, 2013. Study on climatic
resources and climatic change in Alxa plateau [D]. Beijing:
University of Chinese Academy of Sciences.]

2y, Bkl . 1995, i E A ARSI A (9], TR A
FEIR (PR MR ), 25(4): 57—64. [Li K H, Zhong
Z Z. 1995. On ecotone in China [J]. Journal of Henan
University (Natural Science), 25(4): 57—64..]

K, BRI, R OB, S 2008 P9 S B4 X
AR RTGA R R KRBT 0], HRF
30(7): 1115-1121. [LiY F, Xi M Y, Zhu Y, et al. 2008.
Relationship between climatic factors and sand-dust
weather events in the Alxa region of Inner Mongolia [J].
Resources Science, 30(7): 1115—-1121.]

B, T, K R . 2016, HPIEEE 50 AERE K BEAE AL

XA (1961—2010 4 ) [J]. TR F M, 74(1): 31-45.

[Liang Y, Qian H S, Zhang L. 2016. Regionalization of the

annual precipitation change in the last 50 years in China

(1961 —2010) [J]. Acta Meteorologica Sinica, 74(1):

31-45]

A, E W, BEOWE . 2015, BEIRTE K LK BT 98 4

ML JA 2% &t (0], 47 b, 35(1): 228232, [Liao

J, Wang T, Xue X. 2015. Lake’s evaporation in the Ejin

ﬁq:
Iz

Basin since transferring water from the Heihe River [J].
Journal of Desert Research, 35(1): 228—-232.]
XIEAE, AR, FROFITE, 45 . 2000. H [ A A5 IR fR g 2
PIY, REAE S oy A (). AE &R, 20(1): 13-19. [Liu
G H, Fu B J, Chen L D, et al. 2000. Characteristics and
distributions of degraded ecological types in China [J].
Acta Ecologica Sinica, 20(1): 13-19.]
, ZERRTE, WA . 2010. 3T 200 AF KA TR AALEUN £
ﬁﬁwL&&E%mmﬁ 1. AKLARIFHFIE L 17(5):
158-162. [Ma Y, Li Z P, Cao X Q. 2010. Study of land

EE'

desertification and its driving mechanism in Ejina Oasis
during recent 200 years [J]. Research of Soil and Water
Conservation, 17(5): 158—162.]

g, JEAeb, BRI, 45 . 2016, =YL UR AR Ak

DOI: 10.7515/JEE181003



120 BRI

EEREWRE TR SR D] £EEFMR, 36022):
7078-7082. [Ma'Y S, Zhou H K, Shao X Q, et al. 2016.
Recovery techniques and demonstration of degraded
alpine ecosystems in the source region of three rivers [J].
Acta Ecologica Sinica, 36(22): 7078-7082.]

BOWS, EARE, BB AR 2 . 2001, o [ AR 25 R I o 7R
X RIWF 5T [ 254K, 21(1): 7-13. [Miao H, Wang
X K, Ouyang Z Y. 2001. Study on regionalization of eco-
environmental stress process in China [J]. Acta Ecologica
Sinica, 21(1): 7-13.]

4306 . 1989, A 25 B B i 55 4 ECOTONE (14 A& fify #1]
. A M, 92): 97-105. [Niu W Y. 1989.
The discriminatory index with regard to the weakness,
overlapness, and breadth of ecotone [J]. Acta Ecologica
Sinica, 9(2): 97-105.]

WRPHG s, FRORE, 1 18 . 2000. [ A SR BEAfUseE Je
D2 S ERRITAY (D). 22854 , 20(1): 9—12. [Ouyang
Z 'Y, Wang X K, Miao H. 2000. Study on regionalization
of eco-environmental stress process in China [J]. Acta
Ecologica Sinica, 20(1): 9—12.]

ARAE 2007, B 437 3 B R Ak P bR K oK 5 i Al e
T W 5% [D]. V4 % : K % K % . [Peng C H. 2007.
Groundwater quality evolution and prediction of Yaoba
Oasis in Alashan [D]. Xi’an: Chang’an University.]

Ui A . 2007, B RS AR P 2T K BRI R B
FREDEAFSY [D]. P42« K223 . [Shi W. 2007. Study on
the exploitation and utilization and optimal allocation of water
resources in Yaoba Oasis [D]. Xi’an: Chang’an University.]

SBEAE, PN Bh, WL, AF L 20140 b AU AR A X&)
(1961—2010 4 ) [J]. 7[5 Bl : HhBR Fl <, 44(10):
2294-2306. [Shi P J, Sun S, Wang M, et al. 2014. Climate
change regionalization in China (1961 —2010). Science
China: Earth Sciences, 44(10): 2294—-2306.]

PNIBEL, PR, T 5, 45 . 2014, [FEREROFFE TS
TEASREMRRE — i#ﬁkiﬁﬁﬁﬂ;ﬁ”’
AHYFE 2014 AR 57 0T 22 0F (0], A PEFL 7
33(7): 865-873. [Sun HL, Chen Y'Y, Yu G R, et al. 2014.
Major international programs and prospects of ecosystem
research in China: a review of the 100th lecture series/
spring 2014 symposium of China Ecological Forum [J].
Progress in Geography, 33(7): 865—873.]

TR . 1965, BRIEAAFIE [M]. JEAT: Aol ittt . [Wan
G D. 1965. Farm book collated by Chen Fu [M]. Beijing:

DOI: 10.7515/JEE181003

il 59 %

Agricultural Press.]
i M aREE L 2014 T AR R ER S BURAE A 11 P 5 B
BB RIS (J]. = 5 4 2355 5F 75, 26(1):
40—-47. [Wan W, Zhang A G. 2014. Study on ecological
immigration division of Shanxi Jixian based on the
ecological environment sensitivity [J]. Yunnan Geographic
Environment Research, 26(1): 40—47.]

£, BRI, RIEZ, AF . 2001, Ty vb AR AR IR
Nk (). [FH P, 21(4): 322-327. [Wang T, Chen
G T, Qian Z A, et al. 2001. Situation of sand-dust storms
and countermeasures in North China [J]. Journal of Desert
Research, 21(4): 322-327.]

T, BKE, R . 2008, T 30 a Y52 BT
AN A2 25 F 8 A o ) Sh A5 S (0] o 5 5
28(6): 1001-1004. [Wang T, Yan C Z, Song X. 2008.
Remote sensing monitoring on land use changes of each
ecosystem in Alax Prefecture of Inner Mongolia in last 30
years [J]. Journal of Desert Research, 28(6): 1001—-1004.]

E W, B 2005, E VD BRI AR ] A
PP 25(2): 145—165. [Wang T, Zhao H L. 2005. Fifty-
year history of China desert science [J]. Journal of Desert
Research, 25(2): 145-165.]

TAf e, B30, 45 2011, i FPEARILEE AR 45
{P‘EEEEM BALIRBN 1 GMHT (). AL G, 18(1):

121-124. [Wang H W, Gao Peng, Lii S Q, et al. 2011.
Driving factors analysis of restoration area of ecological
degradation in ecological western Liaoning Province — A
case study of Beipiao City [J]. Research of Soil and Water
Conservation, 18(1): 121-124.]

TR, XseH], BEZ , % . 2009. 1957—2007 4EHiHH4Y
iR S [1]. TREXH , 26(6): T71-778.
[Wang X D, Liu K L, Dai Y Z, et al. 2009. Warming-
drying trend in the desert and oasis in Erjina Banner
during the period of 1957—2007 [J]. Arid Zone Research,
26(6): 771-778.]

JEEE T R, A AR, 2011, BT AN SR A AR
PO T SRR R s AR AL (3], AR 31(1):
68—75. [Xi HY, Feng Q, Si J H, et al. 2011a. Spatio-
temporal characteristics of soil in Ejina Oasis [J]. Journal
of Desert Research, 31(1): 68—75.]

FEETE, 5 R, mEAE, AL 20110, HHT AL R K
25 ARAUREAE (7], TR XHF5 L 28(4): 592—601. [Xi H
Y, Feng Q, Si J H, et al. 2011b. Study on spatiotemporal



change of groundwater in the Ejin Basin [J]. Arid Zone
Research, 28(4): 592-601.]

WEW, K2, 25 7%, % . 2012. 3T 35 a NS R
LR PN AL IS TR 18 T (9] 2 32(4): 1142~
1147. [Xie J L, Yan C Z, Li S, et al. 2012. Remote sensing
monitoring of oasis spatial-temporal changes in Alxa
during recent 35 years [J]. Journal of Desert Research,
32(4): 1142-1147.]

L, TEE, BB, S 2017 IR EO R B
B A S RE e BRI B 5 T # IR,
11(1): 143—-150. [Xi Y H, Yu L J, Lu X Y, et al. 2017.
Ecological restoration modes for Huaihe River basin of
Henan, China [J]. Chinese Journal of Environmental
Engineering, 11(1): 143-150.]

WEIERE, £ W, Hads, %2008, BRI R VA
BHZ W ], FRKFEW-SEHEE , 22(9): 54-61. [Yao
Z Y, Wang T, Yang P J, et al. 2008. Analysis on frequently
occurrence of dust storm in the Alxa plateau [J]. Journal
of Arid Land Resources and Environment, 22(9): 54—61.]

Jo R, FHE, R S 2004 NS BITRIEHLX vboR
R TAREFE BT (], APATR |, 23(3): 382-386. [You
L, Wang G L, Wu X H, et al. 2004. Analyses on duststorm
climatic characteristics in Alashan, Inner Mongolia [J].
Plateau Meteorology, 23(3): 382—-386.]

RS 191 EBE R F R A D) EEHFFE,
10(4): 68—71. [Yu M C. 1991. Ecological consciousness
and its main characteristics [J]. Chinese Journal of
Ecology, 10(4): 68—71.]

s, R, AEAE, . 2011a. B EAR BT AN AR
T REVE R IR 5 W Fh Z REVENIE S (9], AYIE )
31(5): 1032—1038. [Yu T F, Feng Q, Si J H, et al. 2011a.
Community characteristics and species diversity of Ejina
Oasis in the lower reaches of the Heihe River [J]. Acta
Botanica Boreali-Occidentalia Sinica, 31(5): 1032—1038.]

Mg, R, AlEAE, 5. 2011b. BRI AN SR
TR I D RN 28 1) 5 TRV (). AEAAE AR
22(8): 1961-1966. [ Yu T F, Feng Q, Si J H, et al. 2011b.
Spatial heterogeneity of plant community species diversity
in Ejina Oasis at the lower reaches of Heihe River [J].
Chinese Journal of Applied Ecology, 22(8): 1961 —1966.]

FWED , PR, A5, A5 L 2015, B 4 R SR AL SR
2 0. FOop B, 32(3): 363—371. [Yuan X B, Shang Z Y,

Niu D C, et al. 2015. Advances in ecological degeneration

A S FR ATt

and restoration of Loess Plateau [J]. Pratacultural Science,
32(3) :363-371.]

T ARF, RO, 2R, 55 . 2004, B e J T 1 )
IRUTERY) S5 AL X Vb 2R 2 (0], B M2 078, 24(3):
311-317. [Yue L P, Yang L R, Li P Z, et al. 2004.
Lacustrine deposit in the Alxa plateau and the sand-dust
storm in northern China [J]. Quaternary Sciences, 24(3):
311-317]

B, MR B 1997, AR S R EEAS N A S HESE )],
KA AR FFEIR , 17(6): 46—53. [Zhang J N, Xu Q. 1997.
Basic content and structure of ecological degradation [J].
Bulletin of Soil and Water Conservation, 17(6): 46—53.]

BT kN, 2R AR AF L 2004, BETANSR NV XAR
WIRERSZ R BOWESE [0]. AP0, 24(4): 467 -472. [Zhao
X, Zhang X Y, Li Q S, et al. 2004. Influence of sandy
desertification on in Ejin Oasis community [J]. Journal of
Desert Research, 24(4): 467—472.]

BSCR  SLX vk, &L 2016, Hh EISENAL K LR ST HE
J& [J. A7 [F7bE, 36(1): 1-5. [Zhao W Z, Yang R, Liu B,
et al. 2016. Oasification of Northwestern China, a review [J].
Journal of Desert Research, 36(1): 1-5.]

KRE . 1999. rviE iR AL REE K - ST (M]. HE
T R EPREE R R . [Zheng D. 1999. Management
and Regional Differentiation of Land Degeneration in
China [M]. China Environmental Science Press.]

KK BE . 2008. HE ARSI R GEHSE M. JLET - RIS
El454% . [Zheng D. 2008. Chinese ecological geographic
area system research [M]. Beijing: The Commercial
Press.]

AR . 2011, 52 A= 25 2 A8 (M. JE5T - Bho AL
[Zheng Z P. 2011. Restoration ecology [M]. Beijing:
Science Press.]

BRI X fE, E X, S 2002, SRR A D 4h 4k
W5 K BTIRA SC R [J]. K FFZ 2, 13(2): 223-228.
[Zhong H P, Liu H, Wang Y, et al. 2002. Relationship
between Ejina Oasis and water resources in the lower
Heihe River Basin [J]. Advances in Water Science, 13(2):
223-228.]

E=E, |, BOF, & 2016 REIG RIS R
Gual fb IR B Foxt o (). o B EF < B e T, 31(10):
1157-1166. [Zhou Y X, Tian B, Huang Y, et al. 2016.
Degradation of coastal wetland ecosystem in China:

drivers, impacts, and strategies [J]. Bulletin of Chinese

DOI: 10.7515/JEE181003



122 M BRI 24 RS

Academy of Sciences, 31(10): 1157—1166.]

AR AW . 2011 L PH 3 ARUD J5E 3 G i X AT 20 4F A i b i
A8 B DAY [D]. 22 9H - 220K . [Zhu T F. 2011.
Monitoring of desertification on the edge of Badain Jaran
Desert in recent 20 years based on remote sensing imagery [D].
Lanzhou: Lanzhou University.]

Baranovitch N. 2016. Ecological degradation and endangered
ethnicities: China’s minority environmental discourses
as manifested in popular songs [J]. The Journal of Asian
Studies, 75(1): 181-205.

Bridgewater P, Phillips A. 1996. Biosphere reserves and the
TUCN system of protected area management categories [Z].
A joint publication of the Australia Nature Conservation
Agency, the World Conservation Union and the UNESCO
Man and the Biosphere Programme.

Dow K. 1992. Exploring differences in our common future(s):
the meaning of vulnerability to global environmental
change [J]. Geoforum, 23(3): 417-436.

Graf W, Leitner P, Hanetseder I, et al. 2016. Ecological
degradation of a meandering river by local channelization
effects: a case study in an Austrian lowland river [J].
Hydrobiologia, 772(1): 145—160.

Lahsen M. 2016. Toward a sustainable future earth: challenges

for a research agenda [J]. Science, Technology & Human

DOI: 10.7515/JEE181003

Values, 41(5): 876—898.

Meyer W B, Turner II B L. 1994. Changes in land use
and land cover: a global perspective [M]. Cambridge:
Cambridge University Press.

Pei S, Fu H, Wan C. 2008. Changes in soil properties and
vegetation following exclosure and grazing in degraded
Alxa desert steppe of Inner Mongolia, China [J].
Agriculture, Ecosystems & Environment, 124(1): 33—39.

Tucker R P. 2000. Insatiable appetite: The United States and
the ecological degradation of the tropical world [M].
Berkeley: University of California Press.

Wang H, Zhou X, Wan C, et al. 2008. Eco-environmental
degradation in the northeastern margin of the Qinghai-
Tibetan Plateau and comprehensive ecological protection
planning [J]. Environmental Geology, 55(5): 1135—-1147.

Wang Q. 2009. Prevention of Tibetan eco-environmental
degradation caused by traditional use of biomass [J].
Renewable and Sustainable Energy Reviews, 13(9):
2562-2570.

Wang T, Yan C Z, Song X, et al. 2013. Landsat images reveal
trends in the aeolian desertification in a source area
for sand and dust storms in China’s Alashan plateau
(1975—2007) [J]. Land Degradation & Development,
24(5): 422-429.



