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Vulnerability of Agricultural Drought and Agricultural Losses Reduction

During Drought Through Implementation of Ecological Measures
—A Case Study of Hengyang, Hu nan Province
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(1. College of Agronomy, Huw nan Agriculture University, Hengyang 410128, Hun’ an Province, China;
2. Resources Environment and Tourism Management Department, Hengyang Normal University, Hengyang 421008,
Hu’ nan Province, China; 3. College of Resources and Environment, Hw' nan Agriculiure University, 410128, Hu’ nan

Province, China; 4. Department of Urban and Resource Scien, Nanjing University, Nanjing 210093, Jiangsu Province, China)

Abstract: Drought can severely reduce agricultural productivity. Since the risk of drought is likely to intensify with
projected global warming and increases in evaporation potential, it is critical to identify methods for minim izing the
manifestation of drought conditions and reducing agriculture’ s vulnerability to drought. The vulnerability of land
based production systems to natural disasters is a function of the systems’ underlying ecological integrity. There
fore, ecological improvement and reconstruction may reduce agriculture s vulnerability to drought. Hengyang, an
important agricultural area in China, experiences severe drought from time to time. This study demonstrates the
close correlation between agricultural losses in the area during drought and certain environmental and social factors,
under particular space-time considerations. Factors contributing to agricultural vulnerability, such as local weather
conditions, vegetation and soil conditions, irrigation works and the level of economic development were analyzed in
detail. T he vulnerability of agriculture to drought in the area is assessed based on a long time series of meteorologi
cal data and economic statistical data, and by the use of a mathematical model and a correlation optimization
method. The results of this assessment are used to determine optimal methods for ecological improvement and re-
construction to reduce agriculture’ s vulnerability to drought.
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losses of a drought by ecological measures

:2004-0708
: (01JZY2102) ; 2003 (03C101)

(1965—), ( ). s , (0734) 8485966,
E-mail: LLFHengyang@ 126. com



70 25
. 1813. 7mm (1997 ),
1 5 5
956. 1mm (1963 ), 12% ~
, 29% , )
[1]
, &0 ’ «
[2] » « »
Pelanda ¢ 7o 2~ 3
, 1963 , 1852 7 mm!®
, 2003 , ,
7 (Carter, 1991; Cuny, Ward,
1994) 1« At Risk” , 5 km 10
i , km> 390 , 0.41/km’
(41 5.28x 10% m®,  82.4% ,
, 20% ,
[5]
2 2 2 7_9 2
, 111°32 16 — , ,
113°16 132, 2607 05 —2728 24", ,
1531000 hm? 3 , ,
9 7 ( ) 9 9 3
1 1958 ¢ ” ,
, , 6 666 hm> ; 2 1966 1975 «
, , » 1.16x10" m’,
89%: 3 20 70 80 ,
2 T FHT AR B 0 e 59 T PR ’ ’ ’
2.1 43%, ,
, , 51.2%:
, , 29. 4%
, 57. 9%,
14.03% , 1. 30%, ,
2.1. 1 A AEFRBERE A3 R TR AE 550 %R ,
2.1.2 #AAZFKEHEZE MR IR GG 3
70% , 4—
6 40% ~ 48% ,7—9 ) )
, 18% 484 /km’, . 338 /km’,
, 80. 6% 19.4%



« » , , 1999 | 3282.1
, 2422.4
, , 1848.2 574.2
, 4660
1529 28 428 186 , . 3325
20 60 —70 19. 9%,
: : , . 86.99%,
, 28 ,
16 , : :
58% , 508 , ,
11% , . ,

8 000~ 10 000 t/ (km**a)'”
, 28 , 3, \ 30% ~ 40% ,

2.2
2.2.1 IRAEARARRR BARAE IR

?

s 1 7 R 7
1
/ / (7— / (7—
(hm*hm~ %  ( *km™?) 9 )/mm / (10*m™ hm™ ?) 9 )/mm /%
14.6 455 554.1 3637 0.256 233. 6 48.9
16. 1 407 541.9 3927 0. 129 292.2 49.5
19.9 435 486.5 3325 0. 194 275.9 42.7
20.9 377 492.6 3912 0. 154 285.0 29.4
17.3 424 554.2 3 894 0. 165 282. 8 44.4
17.3 484 615.8 3762 0. 169 324.7 35.7
15.4 338 529.6 4 660 0. 163 233.6 51.2
« » € (2000)»
’ : 2 Xjima) ——
; (D (2) 51.2%
Xi= Xj/Xj(max) (1) 1
Xp= 1= X;/Xjtma) (2) , (n

:Xj —



72

(2) )
2
2
0.70 0.93 0.90 0.22 0.00 0.28 0.05
0.77 0.8 0.8 0.15 0.50 0.10 0.04
0.95 0.8 0.79 0.29 0.25 0.15 0.17
1.00 0.77 0.80 0.17 0.40 0.12 0.43
0.83 0.87 0.90 0.18 0.36 0.13 0.14
0.83 1.00 1.00 0.19 0.34 0.00 0.31
0.74 0.69 0.8 0.00 0.37 0.28 0.00
0.06 0.17 0.21 0.02 0.20 0.24 0.10
2.2.2 Rk FR N 55 M A4S AR
, 7
- X i = Xj(min
Vi= W; (3)

j=1 Xj(mux) - Xj(min)

i = 1,234567 j = 1234,56,7

Vi— ; Xjg— i J
5 X](mdx)— _]
5 Xj(min)—_ ]
Wi—
, 2
2 (3),
7 , 3
, 1

49
39
51
57
49
47
48

SECEESEECIISEE s

48

2.2.3 XM 3

, 0.57, , 0.51,
0. 39 2 : 3

3 BIRATTRT RPURE S

3.1



73

3.2

« __»
[13 ” [13 2
[10]
2 2
[ ]
[1] [J].
, 1996,5(4): 140—114.

[2] [ M].

,2000. 1—4.

[3] Kemneth Hewitt. Regions of Risk [ M]. Produced by
Longman Singapore Publishers ( Pte) Ltd. Printed in sin-
gapore, 1997.14—15.

[4] Blakic Cannon P T, Davis , Wisner B. At Risk: Natural
Hazard , Peoplé s Vulnerability and Disasters [ M]. Lon
don: Routledge, 1994.13—21.

[5] . —

[J]. ,2000, 19(2) : 73—77.

[6] . [M]. : ,
1999.2—10.

[7] . .

[J]. ,2001,21(3) : 70—75.

[8] . .

[J]. ,2003, 24(3) : 87—93.

[9] , [M].

,2002.225—230.

[ 10] , .

[J]. ,2001, 460( 10) : 63—64.



