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Fig. 1 Topography map (a) and 2010 land use status map (b) in the study area
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Note : the blank area in the figure is NoData value, the same as below.

Fig.3 Spatial pattern of average NPP (a), ET (b) and change trends of NPP (¢), ET (d) in Guizhou Plateau from 2000 to 2014
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Fig.5 Interannual variation of NPP (a), ET (b), WUE (c¢), temperature and precipitation (d) in Guizhou Plateau from 2000 to 2014
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Tab.1 average value and change rate for NPP, ET and WUE in each landform regions
NPP #{H/ NPP 54k 53 %/ ET ¥{/  ETAsfbiz/ WUE #{8/ WUE 75 {k 38 %/
e (C-m?-a') (gL -m?-a") mm (mm-a™')  (gC-mm™ -m™?) (g€ mm™ ' m?-al)
W I 4 471. 14 8.87 % # 748.95 0.80 0.63 0.0117 *
VIR 417.47 8.10 * 744.08 -0.47 0.57 0.0115 * =
U A S 483.96 6.85 930.30 1.75 0.53 0.0069
Eayarend 420.48 6.62 % 845.58 0.88 0.50 0.0074 *
LT 384.13 3.61 * 863.03 0.09 0.45 0.0042
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Spatial and Temporal Variability Characteristics of Water
Use Efficiency in Different Landform Regions and Vegetation
Types of Guizhou Plateau, China

ZHANG Ji, ZHOU Xu™, JIANG Xiao, YANG Jiangzhou, LUO Xue

(School of Geography and Environmental Science, Guizhou Normal University, Guiyang 550025, China)

Abstract ; There are special climate and terrain in mountain areas of Guizhou Plateau including less sunshine, more
cloud, rain and complex underlying surface. It is important for further understanding the process of carbon and
water cycle in Karst area if we accurately explore the spatio-temporal differential characteristics of ecosystem water
use efficiency (WUE) in this area. The data of meteorological stations in this paper were handled with interpolation
by ANUSPLIN software. Meanwhile, high-quality MODIS-NDVI data had been reconstructed by time series
harmonic analysis and quality control file as common input data of the CASA model to simulate NPP and estimated
WUE with MOD16-ET data. With statistical method including Theil-Sen Median trend analysis, Mann-Kendall test
and stability analysis, the spatial and temporal differential characteristics of WUE in different landform regions and
vegetation types of Guizhou Plateau from 2000 to 2014 were compared and analyzed. The following were the results
(1) The spatial pattern for trend and WUE average value in the researching area during past 15 years was higher in
western part than eastern and the trend of WUE was increasing significantly (R* =0.63, P <0.001). (2) From
the point of view of various landform regions, the order of WUE average value for many years was: fault depression
basin > karst canyon > peak-cluster depression > non-karst landform > karst plateau > karst trough valley,
among which fault depression basin and karst canyon showed a significant increase trend (P <0.05). (3) Viewing
from different vegetation types, WUE value size ranked as mixed forest > broadleaf forest > cultivated land >
coniferous forest > grassland > shrub. Coniferous forest and shrub coefficient variation (CV) were higher, but
the former one had stronger resistance to climate fluctuations with faster growth rate. The CV value for grassland
was lowest and change rate was slowest which was not easily affected by climate fluctuations. Because of the
remarkable effect of ecological projects such as returning farmland to forests, the variation rate of WUE for

cultivated land was the fastest.

Key words: water use efficiency; Harmonic Analysis of Time Series; Guizhou Plateau; karst landform regions;

spatio-temporal characteristics



