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Spatial-temporal Variations and Thelr Driving Forces of the Ecological Vulnerablllty in
the Loess Plateau

— | “"' - —d

ZHANG Liang-xia' , FAN Jiang-wen®, ZHANG Hai- -yan” ZHOU De-cheng' [ ! ,.-" ;
(1. School of Applied Meteowlog\ Nanjing University of Tnformation Science and Technology, Nanjing 210044 Chma 2. Institute of Geographic S(nences a'r‘ld Natura
Resources Research, Chlnese Academy of Sciences, Bel]lng 100101 Chlna.) — { ; I 5

Abstl.'act The Loess. Plateau is lone of the most eco-fragile régiong 1’1},€hlr£§.r “and therefore the scientific Pvalu‘atlon of its ecgloglcaf vulnerability provides a preml%e fm: At J
effectiye implicatior. oféto oglca'l protection and managementZpractices: Howex ver ,previous studies have mdml\ focused on the ecologlcdl vulnerability in & stmall region, whieh™
cannot teflect the ovérall Picfure of the ecological vulnerability in/the Loess Pléteau. Based on the * exposure-j%nsmvny adaptatlon framework,, this study investigated-the
spatial-femporal pafterns and their driving forces of the dcologital/yulnerability in the Loess Plateau from 2000 162015 through a combined use of the analytic hierarchy irocess,
spitial principal conpohentanalysis, and Geodetector andlysis. The results showed that the ecological gulnerability was overall at a moderate to high level, and the
vul ner!fn lity avas cleally higher in thesniorthwestern part of the Loess Plii‘leau than Jh inzthe southeastern counterparts. Additionally, the ecological vulnerability differed greatly

by land use type. ThHe" ecological vulnerability decreased-fter an increase from-‘ZOOO to 2015 and in general decreased slightly throughout the study period. Therein,

approximatel§/64% of the total land area experienced an upward or downward trend in the vulnerability. Vegetation coverage and precipitation were the two main factors
contributing to the spatial-temporal variability in the ecological vulnerability, and there were significant interactions among all the used indicators. This study suggests that
climate change and human activities may help reduce the ecological vulnerability over the Loess Plateau, although their contributions are limited.

Key words: ecological vulnerability; spatial-temporal variations; spatial principal component analysis; Geodetector; Loess Plateau
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Fig. 1 Spatial distributions of the elevation and land use in 2015 in the Loess Plateau
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Table 1  Evaluation index system of ecological vulnerability in the Loess Plateau
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Fig. 2 Spatial and temporal variations in the ecological vulnerability in the Loess Plateau
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Table 3 The ¢ values of the factor detection for the ecological vulnerability in the Loess Plateau

soh7 2000 4 2005 4F 2015 4F 2000 ~2015 4
q q HEIP P q q HEFP P q q HEP P q HE q HEHEY
X1 0.83 2 0. 00 0. 81 2 0. 00 0.79 2 0. 00 0. 81 2
X2 0. 66 3 0. 00 0. 69 3 0. 00 0. 66 3 0. 00 0.67 3
X3 0.12 11 0.00 0.12 9 0.00 0.14 11 0. 00 0.13 11
X4 0.11 12 0. 00 0.08 12 0. 00 0.12 12 0. 00 0. 10 12
X5 0.42 4 0.00 0.2 7 0.00 0.43 4 0. 00 0.35 5
X6 0.22 8 0.00 0.2 8 0.00 0.17 9 0. 00 0.20 8
X7 0.84 0. 00 0. 86 1 0. 00 0.87 1 0. 00 0. 86
X8 0.25 7 0.00 0.34 5 0. 00 0.21 8 0. 00 0.27 6
X9 0.14 10 0. 00 0.12 11 0. 00 0.16 10 0. 00 0. 14 10
X10 0.08 13 0.00 0. 06 13 0.00 0.01 13 1. 00 0. 05 13
X11 0.38 5 0. 00 0.43 4 0. 00 0.37 5 0. 00 0.39 4
X12 0.21 9 0.00 0.12 10 0. 00 0.23 7 0. 00 0.19 9
X13 0.28 6 0. 00 0.25 6 0. 00 0.24 6 0. 00 0. 26 7
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