35 1 Vol.35 No. 1
2013 2 JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Feb. 2 013

doi: 10.7522/j. issn. 1000-0240. 2013. 0006
Luo Jun, Xu Duanyang, Ren Hongyan. The desertification dynamics in Ordos from 2000 to 2010 and their relationship with climate change and
human activities [ J]. Journal of Glaciology and Geocryology, 2013, 35(1); 48—56. [ s s . 2000—2010

[J]. ., 2013, 35(1): 48—56. ]

2000—2010

1 2% 3
’ 9
(1. s 2100445 2. s 100038
3. s 100101)
2000—2010 10 a , MODIS
s NPP
0 10 a
2000—2010 , .
s 47 057 km®( 54. 2%) ,
3 . 10 a s 2006
10 a s N (G
10 a
: X144 A
0
b
b
b Y
[1—-3]
. b Y
— . b
b
Y b
~ b A}
b
[4]
10 a N (G el (ND-
: 2012-09-22; 2 2012-12-27
(711031705 40901054) ; (2012BAC19B09)
(1980—), s , 2013 ,

E-mail: luojun1980@ qq. com
* : , E-mail: xudy@istic. ac. cn



1 : 2000—2010 49
VD (NPP) ,
, NDVI NPP y _
[10—19] , s
80 % ,
2000—2010 ,
, MODIS ,
, NPP ( )
NPP s ( N ),
10 a N
N (D) ,
1
1.2
1.1 , 2000—2010 1 km
( MODIS 16 d NDVI,
, 1 (Albedo) BRDF
), 106°42' ~111°31" E, 37°41' ~ .
40°51" N s MODIS NDVI ,
, 86 752 km®. NPP ; MODIS NASA
. MODIS ;
N ’ 160 ~ ’ N N N
400 mm, ; 1: 100
5 5~7.5%C ; 2 200~2 600 mm. s
NPP
N 1.3
A 1.3.1
e [20] |
T : 0 ,
TRIE z
AWK NDVI,
Esiaa 1 (Albedo)
(  MODIS 7 (rf7) t21y3
0 500 100km
1
Fig. 1 Schematic of the research region , 2000 MODIS ,



50 35

100 . ,
, 25 3 s (FPAR) N
( [23—24].
1 , MODIS ). 3
b 90% ’
3.1 2000—2010
. 2000 2010
Table 1 The threshold value system for desertification ’
L 10 a s
monitoring indicators
( 2), 2000—
Albedo rf7 NDVI
2010 , N
<100 <2000 <500, >5000
, 2010
100~120 2000~2600 3800~5000
2000
120~140 2600~3200 2500~3800
L5 30, 4%
140~160 3200~3800 1200~2500
2000
=160 =>3800 500~1200
65. 9% 65 2%,
1.3.2 12.1% 5 8%. 10 a
10 a
, NPP s « 3. 2000—2010
NPP , 47 057
NPP km?, 3 s
, ( 1
NPP , 2 s
( SlopeCNPP  SlopeHNPP )
> s 54%, ’
. 2 95. 7%.
) « b,
, NPP
CASA ; ;
NPP ,
CASA s s s
2

Table 2 The methods for determining the relationship between desertification dynamics and climate change, human activities

SlopeCNPP SlopeHNPP
=0 <0
>0 >0
<0 <0
<0 =0
<0 >0
<0 <0
>0 >0

>0 <0




1 : 20002010 51
50000
soo0 20005 3. 8%,
20104
B 30000 39 57%6.
% 20000 |- ¢ 5,
10000 I ’
T PP ’ ;
X N F S X’
o W R R o
@_5%& 5 @%- @%‘ @ﬁ%* ;
» o ®Y & e
2 2000—2010
3.2.2
Fig. 2 The change in area of different desertification
lands in Ordos from 2000 to 2010
R 10 a N
30000 . (
25000 )
6 10 a
20000 |
. 10 a
E b
‘}% 15000 F ,
=
10000} 2004—2005
, 10
5000
a . N
BGHE Ui RER DB » 10 5a
3 2000—2010
10 a
Fig. 3 The area of lands experienced different desertification
reversions and expansions in Ordos from 2000 to 2010
10 a ’
10 a
3.2 10 a
. 2000
3.2.1
2000 126 X 10" hm?.
’ . (
, (
, 10 a
26 633 km’, , 2000
56. 6%. 10 a Landsat ETM + 2010 Aster s

b



52 35

4001 92
9.0F
lE': 0 b w R&f
m‘ﬂ ‘g LR 2
= 43-§ 841
&= 20t i ol
ROF
\ @ . : 2z LOF . :
E?Q'}S 2000 2006  20104F 1998 2000 2006 20104F
Jir Gis
f; 3.0F AP
£
{g 28} % 4
o Bl SRy i r ! o
(] Phis it g 261 = 3r
CIx%E L T | |
1 WS el .
| B tidj ¥4 13 . s . 1 . L .
o 1998 2000 2006 20104 1998 2000 2006 20104
0 25 50 100 kin
_ 6 2000—2010
4 2000—2010 Fig. 6 The changes of the main climate factors
Fig.4 The spatial distribution of desertification in Ordos from 2000 to 2010
dynamics in Ordos from 2000 to 2010
C D,
( )
b
’
b
, 2000—2010
s 374 X10*
784X10" s
B e LT b
b e [ Al A R ’
0 25 50 100 kn [ ubsriAbn A R TR R b AU ki
(s ’
5 ’
Fig.5 The spatial distribution of lands experienced ’

desertification reversion due to climate

{a) EIM-+ (b) Aster (c) LA HIFFE IR AUk SN g

Fig. 7 The validation for the areas experienced human-induced desertification reversion



1 . 2000—2010 53
3.3 10 a ; ,
3.3.1 s ,
N , 2000—2010 .
N 110
160 (
s 10 s 2001
a s 2003 H)C 9.
5 549 km?,
40, 4%. ,
10 a . 2000
Landsat ETM + 2010 Aster s
3. 3%.
« 8, s 10 (
), ¢ 10 )
) 56%; )
b b 4
NPP . 10 a MODIS
3.3.2 s 10 a
, 10 a NPP
21
N ( ) D) ) 10 a
s N ¢ )

10 a



54

10a ,

b

5 549 km®.

| A R R g

A I A AR R O ) -
[ GRS AT R e

(-

N 25 30 100k
—_

Fig. 8 The spatial distribution of lands experienced
desertification expansion due to climate
change and human activities
50000 1250

Tt 0t
40000 4200

, 2000

30000 1

—
h
=

St ot
KIRS/L0m’

20000 1100

10060 )\ﬁ%’l 0"’ 450 s
0

il 1 L i ) 4y
2000 2002 2004 2006 2008 20104

9 2000—2010 (251

Fig. 9 The increasing yields of raw coal and

natural gas in Ordos from 2000 to 2010

(W) ETM- (b) Aster

10

Fig. 10 The validation for the areas experienced developing human-induced desertification

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



: 2000—2010

55

[1]

2]

(4]

(6]

[8]

9]

[10]

[11]

(References) :

Jia Baoquan, Ci Longjun, Gao Zhigang, et al. The quantita-
tive analysis of effect factors on sandy desertification in Ordos
Plateau [J]. Scientia Silvae Sinicae, 2003, 39(6): 15— 20.
L . ) .
LIl . 2003, 39(6):
15—20. ]
Hao Chengyuan, Wu Shaohong, Yang Qinye. Research on
relationship between sandy desertification and land-use in Mu
Us region [ J]. Journal of Desert Research, 2005, 25(1): 33
—39. [ s s .
[Jl. , 2005, 25(1): 33—39. ]
Xu Duanyang, Kang Xiangwu, Liu Zhili, et al. Assessing the
relative role of climate change and human activities in sandy
desertification of Ordos region, China[J]. Science in China
(Series D: Earth Sciences), 2009, 52(6): 855—868. [
AR (D
), 2009, 52(6): 516—528. ]
Li bo. Research on the natural resources and environment of
Ordos Plateau, Inner Mongolial M]. Beijing, Science Press.,
1990. [
[M].

Dong Yuxiang. Quantitative identification of driving factors of

, 1990. ]

contemporary sandy desertification in semi arid zone in China
[J]. Journal of Desert Research, 2001, 21(4). 412 —416.
L
L1l , 2001, 21(4); 412—416.]
Xu Xiaoling, Yan Junping. Research on quantitative relations
between human factors and desertification in northern Shaanxi
sandy area [J]. Journal of Arid Land Resources and Environ-
ment, 2005, 19(5): 38—41. [ , .

[yl .
2005, 19(5): 38—41. ]
Ma Y, Fan S, Zhou L, et al. The temporal of driving factors
during the course of land desertification in arid region of North
China: the case of Minqin county[J]. Environment Geology.
2007, 51: 999—1008.
Lin Peisong, Li Sen, Li Baosheng, et al. Correlativity be-
tween land desertification and climate variability in west of
Hainan Island during past nearly 20 years[]]. Journal of Des-
ert Research, 2005, 25(1): 27—32. [ s .

PR 20 a
(1] . 2005, 25(1); 27—32.]

Liu Wei, Wang Tao, Zheng Hang, et al. Driving forces of
different type of land desertification in Heihe River basin[]J].
Journal of Desert Research, 2008, 28(4): 634—641. [ ,
0. . 2008, 28(4); 634—641. ]
Prince S D, de Colstoun B E, Kravitz L. .. Evidence from
rain-use efficiency dose not indicate extensive Sahelian deserti-
fication [J]. Global Change Biology, 1998, 4. 359—374.

Price S D. Spatial and temporal scales for detection of deserti-

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

fication[ M]//Global Desertification; Do Humans Cause Des—
erts Berlin; Dahlem University Press, 2002; 23—40.
Wessels K J, Prince S D, Frost P E, et al. Assessing the
effects of human-induced land degradation in the former
homelands of northern South Africa with a 1 km AVHRR
NDVI time-series [ ] ].
2004, 91. 47—67.
Wessels K J, Prince S D, Malherbe J, ez al. Can human-in-

duced land degradation be distinguished from the effects of

Remote Sensing of Environment,

rainfall variability A case study in South Africa [J]. Journal
of Arid Environments, 2007, 68. 271—297.
Hermann S M, Anyamba A, Tucker C J. Recent trends in
vegetation dynamics in the African Sahel and their relationship
to climate [J]. Global Environment Change, 2005, 15(4);
394—404.
Evans J, Geerken R. Discrimination between climate and hu-
man-induced dryland degradation [J]. Journal of Arid Envi-
ronments, 2004, 57: 535—554.
XuDY, Kang X W, Zhuang D F, et al. Multi-scale quantita-
tive assessment of the relative roles of climate change and hu-
man activities in desertification — A case study of the Ordos
Plateau, China[J]. Journal of Arid Environments, 2010, 74
498 —507.
Prince S D, Becker-Reshef I, Rishmawi K. Detection and
mapping of long-term land degradation using local net produc-
tion scaling: Application to Zimbabwe [J]. Remote Sensing
of Environment, 2009, 113. 1046—1057.
Brinkmann K, Dickhoefer U, Schlecht E, er al. Quantifica-
tion of aboveground rangeland productivity and anthropogenic
degradation on Arabia Peninsula using Landsat imagery and
field inventory data[ ]J]. Remote Sensing of Environment,
2011, 115. 465—474.
Sun Jianguo, Wang Tao, Yang Changzhen. The relative role
of climate change and human activities in desertification
process: A case study in Yulin, Shaanxi Province, China [J].
Journal of Desert Research, 2012, 32(3): 625—630. [
1. . 2012, 32(3); 625—630. ]
Wang Tao, Wu Wei, Xue Xian, et al. Spatial-temporal chan—
ges of sandy desertification land during last 5 decades in
northern China[ J]. Acta Geographica Sinica, 2004, 59(2) .
203—212. [ s , . 50
[Jl. , 2004, 59(2);: 203—212. ]

Zhong Lei, Ma Yaoming, Ma Weiqiang, et al. Land surface
heat fluxes in the middle reaches of Yalung Zangbo River and
its two tributaries derived from AVHRR and MODIS data
[J]. Journal of Glaciology and Geocryology, 2011, 23(2):
309—317. [ , s s . *

7 0. , 2011, 23
(2): 309—317. ]
Huo Aidi. Study on Aeolian Desertification Remote Sensing
Monitoring System in China Using MODIS Image Data [ D].
Yangling: Northwest A & F University, 2008. [

MODIS [ol.

, 2008. ]

Wang Guocheng, Zhang Wen, Huang Yao. Spatial and tem-
poral variation of net primary productivity in Inner Mongolian

grassland from 1981 to 2001[J]. Pratacultural Science, 2011,



56

28(11): 2016—2025. [ s . . 1981—2001

[Jl. .
2011, 28(11): 2016 —2025. |

[24] TaoF, Yokozawa M, Zhang Z, et al. Remote sensing of crop
production in China by production efficiency model: models

comparisons, estimates and uncertainties [ ] ]. Ecological

Modeling, 2005, 183 385—396.

[25] Shang Haiyang, Su Fang. Xu Zhongmin, et al. A review of
the eco-compensation study [ J]. Journal of Glaciology and
Geocryology, 2011, 23(6);: 1435—1443. [ , s

. L7l ,
2011, 23(6): 1435—1443. ]

The Desertification Dynamics in Ordos from 2000 to 2010 and Their
Relationship with Climate Change and Human Activities

LUO Jun', XU Duan-yang’, REN Hong-yan’

(1.Nanjing University of Information Science & Technology, Nanjing Jiangsu 210044 , China ;2.Institute of Science

and Technical Information of China . Beijing 100038 ,China ;3 .Institute of Geographic Sciences and Natural Resources
Research s Chinese Academy of Sciences, Beijing 100101 , China)

Abstract: Ordos is one of the regions that seriously
suffered from desertification in China. Carrying
out the research on the desertification dynamics
monitoring and its relationship with driving forces
in Ordos has significance for understanding the
process of desertification, making and evaluating
the policies for desertification rehabilitation. In
this paper, based on using the MODIS data to mo-
nitor the desertification dynamics in Ordos from
2000 to 2010, the changing trends of net primary
productivity due to climate change and human ac-
tivities for the lands experienced desertification re-
version and expansion is analyzed, and the deserti-
fication dynamics in Ordos from 2000 to 2010 and
their relationship with climate change and human
activities are quantitatively assessed. It is found
that the area of desertification land in Ordos did
not changed obviously from 2000 to 2010, but the
degree of desertification reversed significantly, and

area of lands experienced desertification reversion

reached 47 057 km® (accounting for 54 2% of the
total area of Ordos), which was almost three times
higher than that of desertification expansion. Cli-
mate change was the dominated factor that induced
the desertification reversion from 2000 to 2010,
which almost could be attributed to the increasing
precipitation and the decreasing of wind speed in
spring from 2000 to 2010. Also the implement of
ecological protection policies, such as rangeland
enclosure and grain for green and its’ coupling with
good climate condition, accelerated the desertifica-
tion reversion. Human activities was the dominant
factor that induced the desertification expansion
from 2000 to 2010, which mainly attributed to the
implementation of those ecological protection poli-
cies ineffective and the environment damage due to
development of energy and mining industries, and
the lands with desertification expansion totally in-
duced by human activities mainly distributed in the

north of Ordos.

Key words: Ordos; desertification; climate change; human activities ; quantitative assessment



