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Effects of Climate Changes on Net Primary Productivity (NPP) of Vegetation

in Han River Basin
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Abstract ;: Based on the temperature and precipitation data observed by 34 meteorological stations within and
around Han River Basin between 1959 and 2010, NPP values were calculated by using Zhou Guang-sheng
and Zhang Xin-shi Model. The spatio-temporal variations of temperature, precipitation, humid index, NPP
and their relationships were analyzed by using correlation analysis, Mann-Kendall test, and Spline spatial
interpolation method. The responses of NPP to the variations of temperature and precipitation in the future
were discussed. The main results were as follows. 1) Climate became warmer and drier, the trend rate of
temperature was 0. 14 °C /(10 a) ' and the precipitation was —16. 3 mm/(10 a) '. Abrupt change could be
found in 1994 and 1991 respectively. In general, the climate warming rate was larger in northern part than
southern part, precipitation decreasing rate distributed unevenly in the whole basin. 2) The NPP was large
in Daba Mountain and Micang Mountain, NPP in Qinling Mountains was relatively small, decreased from
south to north. NPP in the southern part of Qinling Mountains increased while some part of Hanjiang Val-
ley,Daba Mountain and Micang Mountain decreased. 3) NPP correlated positively with humid index and

precipitation, while correlated negatively with potential evaportranspiration,sunshine duration and temper-
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ature. Temperature had limited impact on accumulation of NPP,water was the main factor. 4) The result of

prediction demonstrated that under the scenario a and b, NPP would increase by about 15% and 9% re-

spectively, while decrease under the scenario c.
Key words: Han River Basin;climate change;vegetation;net primary productivity (NPP) ; humid index
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Table 1  Correlation coefficient between NPP and meteorological factors

NPP

NPP ETO
—0.133 —0.109 —0.259 0.181 0.367** 0.965** —0.079 —0.272 0.912**
—0.429** —0.305* —0.426%* 0.084 0.419** 0.977** —0.083 —0.511**  0.930**
—0.471** 0.138 —0.122 0.281* 0.4607** 0.927** —0.319% —0.559**  0.921**
—0.293* —0.102 —0. 255 0.088 0.319* 0.961** —0.220 —0.314* 0.9047**
—0.311* —0.337* —0.468** 0.083 0.643** 0.958** —0.488** —0.623**  0.920**
—0.383** 0.215 0.139 0.409** 0.563** 0.873** —0.324% —0.386**  0.817**
—0.249 —0.219 —0.225 —0.012 0.297* 0.968** —0.203 —0.341% 0. 880%**
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