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Spatial and temporal patterns of planting NPP and its driving factors in
Qinghai Province
LIU Minxia" JIAO Jiao PAN Jinghu SONG Jiaying CHE Yingdi LI Lirong

College of Geography and Environmental Science Northwest Normal University Lanzhou 730070 China

Abstract: As a key parameter of terrestrial ecological process NPP can not only estimate the earth’s supporting capacity
and evaluate the sustainable development of terrestrial ecosystem but also an important part and key link of global carbon
cycle.Based on the MOD17A3 annual net primary productivity data and the meteorological site temperature and precipitation
data from 2000 to 2014 the temporal and spatial characteristics of NPP in Qinghai Province and its correlation with climatic
factors were analyzed by means of simple difference trend analysis correlation analysis and Hurst index. The results
showed that the average annual NPP of vegetation in Qinghai Province gradually decreased from south to north and from east
to west over the period 2000 to 2014 and that there were significant differences in the spatial distribution of each ecological
region as follows: area II > area I > area IIl > area IV > area V. From 2000—2014 the trends of NPP in Qinghai
Province changed from north to south and from west to east and the average trend coefficient was 15% of the total area

with a notable increase of 2.8% and a slight increase of 12.2% in the area of 0.61 NPP. The range of the Hurst index of

NPP values in Qinghai Province was 0—0.39 and the mean value was 0.12; in addition to rivers and lakes building land
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and unused soil the characteristics of NPP change in Qinghai Province were the characteristics of anti—persistence. Climatic
factors ( annual average precipitation and annual average temperature) had an impact on the distribution of the annual
average NPP. The elevation results in differences in temperature precipitation and soil and indirectly affects vegetation
NPP. Land use and cover change ( LUCC) in 15 years showed that grassland area decreased the most which was the main

reason for the decrease in NPP.

Key Words: net primary productivity ( NPP) ; temporal and spatial variation; MOD17A3; Qinghai Province
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Table 1 Land use classification and coding

First class classification and number

Secondary classification and number

1 Plough 11 W12

2 Forestry 21 \22 <23 24

3 Meadow 31 W32 W33

4 Wave 41 42 43 44 45 46
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Table 2 Harvest index and moisture content of major crops
1% 1%
C HI( Harvest ind C HI( Harvest ind
Top MC( Moisture content) ( Harvest index) op MC( Moisture content) ( Harvest index)
Paddy 14 0.38—0.51 Tuber 80 0.5
Wheat 12.5 0.28—0.46 Cotton 8.3 0.3—0.4
Corn 13—14 0.45—0.53 Rape 9—18 0.21—0.3
Pulse 12—13 0.2—0.3 ( ) Sugar 85 0.4
3 NPP /(gCm™2a)
Table 3 This paper compares the NPP values of different vegetation types with other model
Miami 1920 CASA 22 Thornthwaite # CEVSA »
Land use type Data range Miami model CASA model Thornthwaite model CEVSA model
Plough 239—760 558.7 524.8 216 648.8
Forestry 114—1913 3737.5 3612.2 1898 2936.1
Meadow 364—3187 2684.3 2552.8 — 414.6
Wave 256—943 1171.6 1091.4 — —
Construction 56—972 628.5 585.8 — —
Untreated 82—725.6 951.6 912.8 14 —
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Table 4 Annual NPP in each district from 2001 to 2014
Year
2000 244.84 193.50 228.10 23.16 127.86 266.79 146.19 52.63 13.56
2001 250.28 185.56 234.99 20.30 130.78 271.21 146.55 49.88 14.87
2002 292.91 220.56 274.39 26.62 154.22 291.67 153.98 51.30 18.28
2003 291.21 208.98 280.35 24.86 146.68 291.30 151.17 48.92 15.00
2004 268.58 201.91 265.23 23.32 138.83 281.74 143.82 50.24 14.78
2005 299.65 227.71 288.22 28.13 168.48 310.94 167.74 56.73 19.09
2006 294.51 219.29 264.18 28.75 172.00 329.10 185.15 62.98 19.11
2007 305.43 223.36 293.22 25.25 162.67 312.97 160.49 49.86 16.51
2008 294.28 205.98 293.32 23.42 150.86 302.23 145.12 42.67 11.06
2009 293.15 219.11 291.86 28.22 168.58 316.67 177.40 67.46 20.27
2010 290.21 219.92 289.57 31.17 181.20 324.99 189.95 72.01 27.35
2011 282.26 209.07 262.06 28.22 161.01 297.59 155.63 52.45 18.06
2012 295.58 218.05 302.45 28.51 168.74 301.71 163.34 62.37 23.01
2013 300.43 223.28 306.80 29.12 169.89 323.41 178.27 63.89 21.92
2014 292.05 214.18 295.56 25.59 148.83 288.81 155.59 55.15 15.26
Mean 285.91 212.29 277.56 26.17 156.28 300.27 160.91 55.49 17.72
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Table 5 The areas and percentage of land cover in Qinghai Province during 2000 and 2015

2000 2015 2000—2015
Land use type /km? % /km? % /km? %
Plough 8254 1.15 8240 1.14 -14 -0.17
Forestry 28367 3.96 28291 3.95 -76 -0.27
Meadow 377246 52.64 375986 52.46 -1260 -0.33
Wave 27765 3.87 29265 4.08 1500 5.40
Construction 989 0.14 1752 0.24 763 77.15
Untreated 274043 38.24 273130 38.11 -913 -0.33
2000 2015

280 km

B ]
L #b D bk D EETIH
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13 2000 2015

Fig.13 The map of land use in Qinghai Province in 2000 and 2015
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