24 1 Vol. 24 No. 1

2009 1 JOURNAL OF NATURAL RESOURCES Jan, 2009
1,2 1,2+ 1,2 1,2 1,2
] ] ] ]
(1. ( ), 100875
2. , 100875)

(Thomthwaite - M emorial M odel)

1990,1995 2000 1km / \
1970 2006
, , 1990 1995 1995 2000
16.61x10° t 19.55 x10° t 1990 1995 1995 2000
2.64% 2.55%, , 5.36x10°t 4.48 x10° t
,1990 1995 1995 2000 11. 24 x
10°t 15.08x10° t , ,
: F301 24 DA : 1000 - 3037 (2009) 01 - 0123 - 13
1
[1]
: /
[2]
20 70 , ,
: 2007- 11- 05; : 2008- 03- 31
: (2006CB400505) (40501001)

(1985- ), , ,
* : (1975- ), , E-mail: hcy@bnu edu cn



124 24

[3]

20 80 , ,

2622 x10" £ ,

’

(el , ,1975 2005 ,
1995 2000 7]
[8]
[9]
[10] , ,
i 20 90 ,
(2. NPP
, 20
[5]
1990 2000 , (Thomnth-
waiteM amorial model)
, 1990 2000
2
( 1) , :100° 125°E,
35° 50°N, 117 x 10" km’,
10 ( )
, 2 8 , 300 450 mm
[11]
[12] ,
(201 0.25 hm’, 0.09 hm’

90% 120% , 150%™

l 1 ’



1 : 125

: : 20 : (el
(1) , 1970 - 01 2006
= 12, 85 )
(2) 1990 1995 2000 3 “
» [15]
6 25 (261 1 km

§0° 700 80" 90°100° 1I0° 120°130° 140°E

1
Fig 1 Meteomlogical stations in Faming-Pastoral Zone of North China
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Fig. 3 Cultivated land potential productivity in the study area from 1980 to 2000
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Fig 5 Unchanged cultivated land potential productivity change in the study area during 1990 2000
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1990 1995
2.38 x10° , 24.69 x10° t,
19.33 x10° t,
5.36 x10° £ 1995 2000 2.44 x10° t,
18.75 x 10° t,
14.27 x10° t,
4.48 x10° t
1 1990 2000
Table1l Land use/cover change in the study area fram 1990 to 2000
1990 2000
/
/km? 1% /km? 1% /km? 1%
231 907 19. 69 238 032 20.21 244 109 20.73
113 989 9. 68 113 541 9. 64 112 568 9.56
720 153 61. 15 717 452 60. 92 706 843 60. 02
13 297 1.13 12 232 1.04 12 348 1.05
3 156 0.27 3852 0.33 3945 0.33
95 265 8. 09 92 658 7.87 97 954 8.32
6 1990 2000
Fig. 6 Cultivated land changes in the study area from 1990 to 2000
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2
Table2 The compari®on of land use and climate change induced potential productivity changes
/10° t
1990 1995 1995 2000
-11.24 - 15.08
2.08 1.83
18. 69 21.38
- 16. 61 - 19.55
24.69 18.75
19.33 14.27
( ) 5.36 4.48
4.48 x10° t
(2)
7 , 8
, 1990 2000
1990 1995 ,
1995 2000
7 1990 2000

Fig- 7 Proportion of potential productivity change caused by climate change from 1990 t 2000
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8

Fig- 8 Different ratios of climate influence on potential productivity relating to area p roportion
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Impacts of Land Use and Clmate Change on Cultivated L and
Potential Productivity n Farm ng-Pastoral Zone of North China

ZHAO Yuan-yuan"?, HE Chun-yand"?, L | Xiao-bing"?,
HUANG Qing-xu"?, YANG Yang"’
(1. State Key L aboratory of Earth Surface Processes and Resource Ecology ( Beijing Nomal University ) , Beijing 100875,
Ching 2. College of Resources Science & Technology, Beijing Nomal University, Beijing 100875, China)

Abstract: Climate waming and land use change smultaneously affect cultivated land natural po-
tential productivity A tpresent, quantitatively analyzing and understanding the impactsof arid cli-
mate and land use on cultivated land potential productivity in typical region is relatively weak

Firstly, the paper obtained the change tendency of drought in Faming-Pastoral Zone in Northem
China (FPZNC) by using the meteomlogical data from 1970 t 2006 Then the cultivated land po-
tential productivity (CL PP) and its variation feature were obtained and analyzed with the Thomth-
waiteM emorial Model by using land use and land change data derived from Landsat T™M data in
1990, 1995 and 2000. The conclusions are as follovs (1) Degite much obvious fluctuations,
the FPANC still shoved a strong desiccation tendency on thewhole in the past three decades The
desiccation made the CL PP decrease by 16. 61 million ns fran 1990 1995 and 19. 55 million
tons from 1995 t 2000. (2) The land use changes in the study areawere dramatic and the culti-
vated land increased significantly from 1990 to 2000, the proportion of which is from 19.69% in
1990  20.21% in 1995 and 20. 73% in 2000 and the increae rate is2.64% and 2. 55% re-
pectively The CL PP changes caused by the cultivated land increase are 5. 36 and 4. 48 million
ons repectively  (3) Vieved fran the scale of the whole FPZNC, the CL PP decreased year by
year It decreased by about 11. 24 million tons from 1990 to 1995 and 15. 08 million tons from
1995 1o 2000; and vieved from the scale of Thiesen Polygons based on the meteorlogical sta
tions, during 1990 - 2000, the area of land use change affected areawasmuch larger than that of
the climate change The natural potential productivity in the provinces of Shaanxi, Gansu and
N ingxia were greatly affected by the climate change, however, land use changesplay an abslute
daminant role in some regionsof the provincesof Hebei and Shanxi Consequently, when the gov-
emmentmakespolicieson cultivated land managanent, egecially in the climate change snsitive
region, the meteorlogical factors should be taken into consideration

Key words desiccation in northern China; Thornthwaite enorialModel; land use change; nat-
ural potential productivity



