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Water resource security evaluation index framework in Karst areas
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Table 1 Evaluation level of water resources security in karst area, Guizhou
HIFEA IR HbIR C 2
WAZETH AELNHK WREZENH BEENH ZeVH
WG KA IR A C, <45 45~60 60~70 70~80 >80
IKINRE X EFR C, <50 50~60 60~70 70~80 >80
KD, IR e R EL Cy >15 15~10 10~6 6~2 <2
Tolk AR HERA AR Z C, <<60 60~70 70~80 80~90 =90
AN HE AT Cs =500 400~500 300~400 200~300 <200
JEAKHE R Cq =10 7~10 4~7 1~4 <1
TR C, <300 300~800 800~1200  1200~2000 =2 000
PO TR R K R Cy <5 5~10 10~20 20~50 =50
. ARG C, <500 500~1500 1500~2500 2500~3000 >>3000
AT TR R KRR C ), <50 50~100 100~150 150~200 =200
KRB C, <<0.2 0.2~0.4 0.4~0.6 0.6~0.8 >0.8
K B3R Coy <60 60~70 70~80 80~90 =90
2 5 TRAUKILEC, <60 60~70 70~80 80~90 =90
G TR j:tlﬂ%k%%ﬂ:%i CH‘ <50 50~65 65~70 70~85 >85
WOk BUkB, V3 Hﬂ@vﬁ;ﬁiﬁﬁm JEFECy <20 20~40 40~60 60~80 >80
e KK BB BE Cog <2 2~4 4~6 6~8 >8
AA FREE AR L AR L C <30 30~40 40~50 50~60 =60
KRB HEALLAC =50 30~50 20~30 10~20 <10
KU FVRIRE R AEWREC,, =800 800~600 600~400 400~200 <200
L PELEA BRI Cy =40 40~30 30~20 20~10 <10
Hﬁiiﬁ HEBHKRC, <1 1~2 2~3 3~5 >5
KRR FERR 5 GDP L Cy >5.5 5. 5~4 4~2.5 2.5~1 <1
WAL Coy <25 25~35 35~50 50~60 =60
IKGEFER 2 C,, =50 50~30 30~20 20~10 <10
Hb R IKTIF & A R EE Cos =10 10~7. 50 7.5~5 5~2.5 <2.5
- LRI T LA AR Co =50 50~35 35~20 20~10 <10
N T KA K H ] Cy =20 20~15 15~10 10~5 <5
R . oo
B, T3 96 GDP 7Kz Cy =400 400~300 300~200 200~100 <100
‘ T3 IE T E K Ca =320 320~220 220~120 120~20 <20
JigegN HE K Cy >2000 2000~1500 1500~1000  1000~500 <500
Al HEBE LA TR K & Cyy =1 300 1 300~900 900~600 600~300 <2300
x2 BMEKBREREEMNEEHRREMKS 3 &£ =B
Table 2 Division of or high, normal, and low flow years in wa-
ter resources security evaluation of Guizhou Province 3.1 KRFELZEZFHHGFRTEMER
i FHECPSBEI R /mm KOCE e S8 1T B K U2 A A A
2001—2002 1175.25 FoKAE 1 X [) () - 24 B s R AT 03 — A b B S AU R4 1Y
2003—2006 1077.83 TRtk 4R GA-BP [0 2% 3 77 4oz %2 , 10 265 & 113 3 S0F 45
2007—2008 1213.25 SEIKAE 2 W33, .
T oo 50 i I ArcGIS BOPFAE 4SBT B 0 SEM 0 2 M i
IR 2 4 Jm B S A L A5 23 T GA-BP B ALY
2014—2015 1320.15 SEIKAE 3
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Table 3 Spatial differentiation evaluation results of water re-

source security in each city of Guizhou Province
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Fig. 2 Grade of spatial distribution of water resource security in Guizhou Province
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Table 4 Single factor sensitivity analysis results of water resource security indicators in Guizhou Province

A/ % AR C/ BT IR R K BT Co/ %0 B I AR K B P C o/ V0
—50 —4.89 —2.71 —4.37
—40 —3.90 —2.16 —3.50
—30 —2.91 —1.61 —2.63
—20 —1.93 —1.07 —1.76
—10 —0.96 —0. 54 —0.88

0 0 0 0
10 0.95 0.54 0.88
20 1.88 1.07 1.77
30 2.78 1.61 2.67
40 3.66 2.15 3.57
50 4.51 2.68 4.47
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Fig. 3 Single factor sensitivity analysis chart of water
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Fig. 4  Single factor sensitivity analysis chart of water resource security index in each city of Guizhou Province
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Spatial evaluation and sensitivity analysis of water resource security in
Guizhou Province under climate change

LIU Liying"*
(1. Chongqing Key Laboratory of Social Economy and Applied Statistics , Chongging 400067 , China ;2. College of Mathematics and Statistics ,
Chongqing Technology and Business University, Chongqing 400067, China)

Abstract [t is of great significance to the protection of water resource security in karst areas by the analysis of spa-
tio-temporal evolution of water resource security under the climate change. Using GA—BP neural network model,
the spatial differentiation of water resource security in Guizhou Province was evaluated, and its sensitivity to cli-
mate change was analyzed. The results show that the water resource security took on obvious spatial heterogeneity
in the study area. From 2001 to 2015, the water resource security in Qiannan was always the weakest in province.
Guiyang improved the most obviously, and Anshun changed the least. When the rate of change is same, the
change of annual average rainfall has the greatest impact on the water resource security , with the increase of 10%,
the water resource security index increases by 0.95%, followed by the impact of unit surface water resource
change, and the unit groundwater resource change had minimal impact. The most sensitive areas to rainfall change
are Zunyi, Bijie, Liupanshui and Qianxinan. The results can provide scientific and technological support for the

regulation and development of water resources in Guizhou Province.

Key words Guizhou Province, water resource security, spatial evaluation, climate change, sensitivity
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