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Vegetation response to meteorological drought in Laohahe Basin
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Abstract Based on the Palmer drought severity model a physically-based drought severity model which can be applied
to assessment of the vegetation response to meteorological drought in a changing environment and is applicable to semi-
arid regions in northern China was established using the two-source PET model and hybrid runoff model. The model
parameters were modified using the data from 15 meteorological stations in the Laohahe Basin from 1957 to 2008. The
monthly PDSI value of each grid cell in the study area was calculated and the correlation analysis and regression analysis
of monthly NDVI and PDSI were conducted to quantitatively evaluate the responses of different types of vegetation to
drought. The results show the following a The effect of drought on vegetation was limited in the beginning and end of
the growth period and the drought influenced the vegetation remarkably in the middle of the growth period during which
the moisture-sensitive period appeared in June. b The responses of different types of vegetation to drought were
different. The effect of drought on woodland was less than that on grassland and shrubland. ¢ The high goodness-of-fit of
the NDVI and PDSI correlation using the regression model with dummy variables indicated that NDVI is a good indicator of

moisture conditions and can be used for detecting and monitoring drought with consideration of seasonal effects.
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1 Table 1 Binary values of dummy variables
P D, D, D, D, Ds D
P >5% 4 0 0 0 0 0 0
a = 5 1 0 0 0 0 0
0.05 R2 6 0 1 0 0 0 0
7 0 0 1 0 0 0
8 0 0 0 1 0 0
9 0 0 0 0 1 0
1 1 10 0 0 0 0 0 1
Do + BiX 4
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Table 2 Coefficients of correlation between NDVI and PDSI for different types of vegetation in Laohahe Basin
r P r P r P r P
4 0.211 0.311 0.101 0.631 0.164 0.433 0.172 0.412
5 0.460 0.002 0.702 0.000 0.675 0.000 0.662 0.000
6 0.668 0.000 0.803 0.000 0.801 0.000 0.759 0.000
7 0.594 0.004 0.705 0.000 0.644 0.001 0.632 0.001
8 0.629 0.001 0.618 0.001 0.546 0.005 0.538 0.006
9 0.240 0.248 0.428 0.033 0.379 0.061 0.434 0.030
10 0.304 0.140 0.235 0.258 0.289 0.161 0.268 0.194
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3
Table 3 Regression analysis of NDVI and PDSI for grassland in Laohahe Basin

t P
0.198 0.008 25.326 <0.0001
X 0.009 0.002 4.994 <0.0001
D, 0.081 0.011 7.369 <0.0001
D, 0.204 0.011 18.221 <0.0001
D5 0.340 0.011 30.464 <0.0001
D, 0.385 0.011 34.883 <0.0001
Ds 0.324 0.011 29.374 <0.0001
D¢ 0.128 0.011 11.579 <0.0001
D, X 0.012 0.004 2.702 0.0080
D; X 0.010 0.004 2.549 0.0120
Fo 165 =245.222 P <0.001 R?*=0.930.
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Fig. 2 Comparison of simulated and observed NDVI for grassland in Lachahe Basin during growth period from 2000 to 2001
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