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Fig .1  Process of risk assessment of grain yield loss caused by natural disasters
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Table 1  Average reduction rate of past years
7 ik #li PN A FHR M HH By Ll e LTE
Shenyang Dalian Anshan Fushun Benxi Dandong Jinzhou Yingkou Tieling Chaoyang ~ Huludao Liaoning
C()lTl
12.7 15.9 13.5 13.7 12.8 14 .2 173 9.2 12..3 26.7 13.9 11.9
7 AL Kk #l E7 A PR i HH PR EaRil L7
KR Shenyang Dalian Anshan Fushun Benxi Dandong Jinzhou Yingkou Tieling Panjin Liaoning
Rice
9.2 10.7 6.8 12.3 11.5 9.0 12 4 10 .4 10.0 7.7 6.7
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Table 2 Risk probability of different yield loss types
G A Kk #li e A PR M HH BRI B W LTE
Year type Shenyang ~ Dalian Anshan Fushun Benxi Dandong ~ Jinzhou  Yingkou  Tieling Chaoyang Huludao Liaoning
‘?E B Mild 0.2016 0.1910  0.2099 0.2277 0.2220 0.2176  0.1405 0.2404 0.1969 0.1272 0.1909  0.2227
Corn i EE Moderate 0.1181  0.1226  0.1232  0.1050 0.1060 0.1202 0.1149 0.0984 0.1182 0.1096 0.1201  0.1076
HEJE Severe 0.0482 0.0581 0.0495 0.0285 0.0307 0.0435 0.0817 0.0215 0.0504 0.0847  0.0553  0.0316
JTE Serious  0.0168 0.0267 0.0165 0.0050 0.0060 0.0121 0.0981 0.0027 0.0191 0.1324 0.0243 0.0063
AEAY LB Ki el PG EStS PR M HH R iR LTH
Year type  Shenyang  Dalian  Anshan  Fushun  Benxi  Dandong  Jinzhou  Yingkou Ticling  Panjin Liaoning
7JE BB Mild 0.2285 0.2329 0.2438 0.2233 0.2422 0.2454 0.1902 0.2342 0.2109  0.2342 0.2432
R*iie H1EE Moderate  0.0937  0.0908  0.0594  0.1054  0.0905 0.0812 0.1160 0.0663 0.1074  0.0322 0.0580
T Severe 0.0212 0.0188  0.0055  0.0299  0.0171 0.0125 0.0513 0.0082  0.0351 0.0011 0.0052
J“H Serious  0.0028 0.0022 0.0002 0.0056 0.0017 0.0009 0.0210 0.0004 0.0084 0.0000 0.0002

TE R Y 0.0000 RAFR LY & AL AE] 0.0001 HHUH,
Note : The 0.0000 means the value is less than 0.0001 after rounding off .
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Table 3 Risk index of crop yield loss caused by natural disasters
) VLKH K& il E7o ARE PR M HI BRI LT R LTH
K Shenyang Dalian Anshan Fushun Benxi Dandong Jinzhou Yingkou Tieling Chaoyang ~ Huludao Liaoning
Corn
0.018 0.020 0.019 0.015 0.018 0.018 0.034 0.014 0.017 0.039 0.021 0.014
WM Kik el PN ESES FHIR i HIH R iR LT
KA Shenyang Dalian Anshan Fushun Benxi Dandong Jinzhou Yingkou Tieling Panjin Liaoning
Rice
0.013 0.011 0.008 0.012 0.014 0.013 0.014 0.013 0.014 0.009 0.008
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Table 4  Coefficient of variation , average reduction rate in disastrous year , number of yield reduction years

TEEH Kite el e E St FER M HH Bl W W s OTE
5 Shenyang ~ Dalian Anshan Fushun Benxi Dandong  Jinzhou  Yingkou  Tieling  Chaoyang Huludao  Liaoning
PN cv 0.650 0.673 0.687 0.570 0.529 0.534 0.732 0.544 0.628 0.642 0.623 0.577
Com %) 159 19.7 17.0 16.7 15.8 18.1 19.7 13.9 17.8 28.2 17.8 17.7
n 15 13 14 12 13 13 18 12 13 17 14 11
TEEH Kite el e E St FER M HH Bl #LH LTH
K Shenyang Dalian Anshan Fushun Benxi Dandong  Jinzhou Yingkou Tieling Panjin Liaoning
7]
Ui cv 0.715 0.578 0.462 0.722 0.540 0.767 0.629 0.384 0.732 0.602 0.399
Riee sy 1511 155 17 4 19.2 14.7 13.4 20.1 1.7 17.6 1.4 17.8
n 10 11 6 9 11 11 11 14 10 9 6
RS MIREH
Table 5 Disaster resistance index
L, LM KiE el E7m ESES PR B HIH R I e LTH
ok Shenyang Dalian Anshan Fushun Benxi Dandong Jinzhou Yingkou Tieling Chaoyang ~ Huludao Liaoning
Corn
0.693 0.697 0.737 0.678 0.614 0.711 0.387 0.708 0.630 0.504 0.612 0.704
kb Kk #l E7 A PR M 1= BRI EaRil L7
KR Shenyang Dalian Anshan Fushun Benxi Dandong Jinzhou Yingkou Tieling Panjin Liaoning
Rice
0.715 0.679 0.739 0.753 0.770 0.725 0.646 0.728 0.566 0.780 0.788
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Table 6  Integrated risks index of yield loss
L ik LAl PN ESES PR i HH R w9 BH B ATH
Shenyang Dalian Anshan Fushun Benxi Dandong Jinzhou Yingkou Tieling Chaoyang ~ Huludao Liaoning
Corn
0.09 0.16 0.12 0.05 0.07 0.07 0.82 0 0.08 1.00 0.16 0.03
WM K& #eili £l B PR i HH i FiRi LT
KR Shenyang Dalian Anshan Fushun Benxi Dandong Jinzhou Yingkou Tieling Panjin Liaoning
Rice
0.64 0.52 0.05 0.80 0.60 0.67 0.98 0.29 1.00 0.17 0
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Fig.2 Integrated risk type distribution of com and rice yield loss in Liaoning province
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Risk assessment of grain yield loss caused by meteorological
disasters in Liaoning Province

JIANG Hewen'” , ZHANG Lujun’ , CAO Shi-min' , GUO Tingting’ , LIAO Jingjing' , ZHANG Li-min'
(1 . Huludao Meteorological Bureau , Huludao , Liaoning 125000 , China ;
2 . School of Atmospheric Sciences , Nanjing Unversity , Nanjing , Jiangsu 210093, China ;
3. Liaoning Provincial Meteorological Bureaw , Shenyang , Liaoning 110003, China)

Abstract ; From the perspective of risk analysis of yield loss caused by meteorological disasters , and used of the
grain yield data from 197172008 , an assessment model is constructed to analyze the risk of disastrous yield loss of major
grain crops in Liaoning Province , namely corn and rice . Then the risks of grain yield loss in Liaoning caused by natural
disasters are comprehensively analyzed from the aspects of average reduction rate of past years , the variation coefficient of
yield reduction rate in disastrous years , risk index of yield losses , and etc. The results show that most areas across
Liaoning are lowlyTisky for corn production ; the highlyTisky areas are mainly in Jinzhou and Chaoyang , while Dalian ,
Anshan and Huludao belong to mediuntrisky zone . The lowlyTisky areas for rice production are found mainly in Panjin
and Yingkou , while the highlyTisky zone is located in Tieling , Fushun of north Liaoning and Jinzhou of the west ; the
other areas of the province are all mediumTrisky for rice production . In the past 38 years , about comn , the number of dis—
astrous years were from 11718, the average reduction rate of all the years was from 9 .2%0 ~~26 .7% , the variation coef—
ficient was from 0.5297~0.732Z; and about rice , the number of disastrous years were from 6714, the average reduction
rate of all years was from 6.7/6 ~12.3%6 , the variation coefficient was from 0.399~0.722 .
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