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Table 1 The reduced grain yield from disaster in 1979 ~ 2000 in Jinsha River Basin of Yunnan province (t)
ExEE | SLERR BRRERBER

F O mapR | BPRNe | 8 % X % | BEEGK | FABXK | FURAE
1950 107924.4 6.53 6589.4 35933.8 3141.4 62259.8 —_
1951 60671.0 3.54 32304.9 12212.9 2570.0 13583.2 —
1952 74759.7 4.04 40275.2 8625.0 18130.4 779.1 —
1953 30679.4 1.58 17889.7 7037.3 1992.6 3759.8 —
1954 40632.8 1.91 20022.5 14049.7 3125.4 3435.2 —
1955 30028.0 1.34 5971.1 13648.0 4378.6 . 6030.3 —
1956 39760.8 1.81 28171.5 4322.2 2038.4 5228.7 —
1957 40029.5 1.70 7388.2 26665.8 2339.4 - 3636.1 —
1958 62393.2 2.79 33352.9 18643.1 2847.7 7549.5 —

" 1959 156801.3 7.71 . 84687.3 50287.7 5053.2 16773.1 —
1960 214684.3 11.14 158088.0 21415.8 256993 9481.2 —
1961 151276.5 |  1.51 69120.2 47798.9 13584.4 20773.0 -~
1962 136988. 1 6.41 82723.8 27533.1 11634.0 15097.2 —
1963 332946.1 15.49 249425 .2 64114.9 6964.2 12441.8 —
1964 76861.6 3.15 36400.8 18891.2 9531.3 12038.3 -
1965 136739.7 . 6.29 40043.7 51828.8 27047.3 16919.9 —
1966 87013.5 3.51 6248.1 31527.4 18693.8 10544.2 -~
1967 40062.6 1.66 6001.7 8279.6 7741.7 18033.6 —
1968 23595.5 1.10 8499.1 .5997.5 4487.2 4611.7 -
1969 96126.9 3.77 18776.2 15834.9 35060.1 ° 25555.7 —
1970 59078.3 2.19 4979.6 10359.6 35973.8 7765.3 —

1971 - 54800.0 2.01 7251.9 18503.0 5333.2 12884.1 10821.8
1972 196489.6 6.97 87775.3 35972.5 9416.2 44579.4 18746.2
1973 213479.8 6.67 68468.2 44460.9 40009.5 44630.0 15911.2
1974 157270.0 . 6,20 16044.7 26574.8 79071.7 21056.8 14516.0
1975 162913.5 ©5.21 70922.5 23840.9 27650.3 21852.5 18647.3
1976 252493.2 8.71 146442 .4 47003.5 15038.7 18209.5 25799.1 -
1977 135944.7 4,75 20896.6 18899.4 31163.4 32498.1 32487.2
1978 245850.0 7.50 100884.5 48166.4 2782.9° 43439.1 20577.1
1979 410686.7 13.47 241868.8 50400.4 47411.9 45393.0 25612.6
1980 325815.6 9.50 151404 .2 44215.0 54907.3 47520.2 27768.9

- 1981 292066.9 8.05 103651.7 81211.3 24571.0 59875.9 22751.0
1982 ' 512826.5 13.94 ° 11424456 76458.7 140009.9 120128.0 33784.3
1983 621028.8 17.33 294448.9 120486.8 $7018.3 93393.5 25681.3
1984 535906.6 13.35 126054.5 136042..3 108170.0 120524..6 45115.2
1985 751403.4 20.65 278773.8 130000.0 152942.0 145374.7 44312.9
1986 1258272.8 39.06 2896048 179589.6 673526.1 81399.4 34152.9
1987 .942505.6 . 25.48 472280.6 204499.9 111044.9 114063 .6 40616.6
1988 957906.3 26.64 543475.5 97802. 8 78175.0 160595.6 77857.4
1989 1192780.5 2.15 411072.7 113889.2 424999.9 173582.4 69236.3
1990 069837.3 23.91 369798.7 153199.7 182401.9 176062.8 88374.2
1991 937178.3 2.27 306997.8 '253338.2 107547.7 184498.5 84796. 1
1992 1266758.1 31.90 774519.1 179226.5 122487.4 140302.5 50222.6
1993 1154789 .4 27.96 676571.0 151807.0 118221.7 116290.2 91899.5
1994 977555.9 21.79 335498.2 178081.2 177619.5 224986.0 60471.0
1995 909358.4 19.64 167796.5 216092. 1 152008.9 290936.5 82524.4
1996 959717.1 19.89 178646.9 216505.4 221416.1 267837.2 75311.5
1997 1410479.6 28.71 473571.6 380883.7 193135.7 200864.3 162018.3
1998 1364393.0 26.63 394045.8 473434.8 108772.0 183040.3 205100. 1
1999 1404858 .4 26.57 496457 .6 301471.7 224967 .8 170810.5 211150.8
2000 1356528.1 25.60 353882.2 342130.7 252914.9 287826.3 119774.0

1950~2000 | 23930947.3 15.04 9059423.7 4840095.6 4267688.0 3927702.2 1836037.8
1971~2000 | 21931894.1 19.30 8101564.6 4345088.4 4004747.8 36444555 1836037.8
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' Table 2 The annual average ‘amount of the reduced grain yield from agricultural natural
disaster of every country in'1979 ~ 2000 in Jinsha River Basin of Yunnan'province {t)
g | FHEXKR [ AXERE | RN ETARSRAR
: PREAR | FEMe | B KR KK | KBEBGK MNEX Yﬁ%ﬁ.‘&%
hE | 11383.4 023.38 | 3096.3 3363.4 637.7 . 1635.7 2650.3
ale 3826.1 ‘20.41 - 891.0 | - 1194.1 ‘373.2 T 4759 891.9
EFR .| 124502 | 30,19 . 3533.1 -2838.1 796.4 . | ° 2159.3 3123.3
. WILE 25711.8. | ~21.27 6748:2. | . 4030.8 .| . 259%6.3 4894.3 7442.2
KAHE | 2506.6 . 20,61 - 7833:8 6366.4 - 2843.0 - 3668.1 4315.3
HIRE [ 140317 24.94 3033.6 |- 284.2 1494.1- - 2123.3 3656.5
THE - 14508.0 26.17 |- 2951.4 “4941.4 | - 1383.2 . 2718.1 2513.9
KA 13539.9 © 1640 - 3082:9 ©2708.0 3201.5 2996.6 1550.9 -
CHEE | 21076 | ., 192 | 5608.0 2821.5 " 5468.0 57T | 4582.3
ENE 2136.2 . 20,70 . 9270.0 . 3053.8 " 267.0 1146.8° 6398.6
H=i " 22865.8 . 20.63 8026.6 . 2338.0 | 3300.2 891.5 8309.5
g i) 1489.1 17.46 8200:1 | 31341 6151.5 | ..2984.9 '4018.5
 BEE 11940.3 | 1814 62907 1592.2 "134.3 . 766.2 1966.9
, BER 13010.5 - 21,31 . 6101.2 o iss1.7 | 2355.6 . 612.7 2389.3
WEE 17221.2 -23.38 . 4809.8 2667.2 |  3162.5 1393.1 | . 5194.6
AkE | 17260.7. | 20.36 |  s662.0 . 1466.7 _23143 | 13273 6490.4
KEH - 20,5 - 0.65 - 4225.2 955.8 . "634.9 -.| 5116 1875.0
- TR 1240 | 19027 - 7222.8 1396.9 627.1 950.3 2027.0
REE | 10788.7 - | T 13.48 - | 3817.9 " 2150.7 113.8 1197.9 1848.4
BEL 81402 | 2% . 13099.7 ©3025.7 3399.4 1433.0 17182.4
BWLRE | | s4708 | . 1141 2366. 1 819.1 1541.7 453.2 230.7
- HEK | 10633.6 10.57 - 4359.1 1688.2 3150.2 624.6 "~ 811.5
BRE | . 6497 15.60 3066.7 . 803.1 | 1783.3 259.8 584.8
CBTE | 125365 | . 1391 03555.7 | - 2178.6 3353.2 1637.4 1811.6
" RFW 11233.7 | - 19.66 | . .4157.4 22904 1604.7 | - 1152.9 2028.3
. BRE 5641.5 ‘11.06 ©1651.7 | - 1179.7 1760.3 -591.3 458.5
ol Lk " 29822.6 _-25.21 | 110745 | 0109 . 11812.0 3939. 1 1771
- ARSE 16396.0 _ 14.23 .| 7:5316.9 3047.9 '3803.9 - 3266. 1 1961.2
SIS " 8456.7 1.3 4542.9. |  _1366.5 . 1548.0 8.6 . 670.7
 FAE - |- 36401.0 . 25.81 '11039.2 | 5995.0 0|  12786.3 . 5006. 1 2074.4
R | - 36906.0 | . 24.39 11654.0- | 36004 | 149%9.2 - 617T7.8 474.6
oRE | o321 | 25.97- 6982.5 | 3009.8 | 3415 | - 24251 -, 73.2
CHBH | 863197 23.30 | 3443 | uBle - | e |0 197450 [ 1422.0
AR 496956 | . 26.41 24563.6 764159 10002.4 ~ | 692.4 | = 695.3
GO 61966.0 . 37.55 .23425.0 | 13914.8 - 11106.7 12512.5 1007.0
. B8 199440 | 2715 7261.0 | - 7016.3 " 207.1 2342.3 1117.3
HRE 235927 28,48 11478:0 | ..4032.0 | .4298.3 2145.4 '1339.0
thigtd | - 16575.0 V22026 | 7 3456 . 6346.5 "1232.8 ©,4086.0 . 1664. 1
o3 15587.3 - '30.89 | .4027.9 .5915.0 2158.1 2926.6 559.7
k&R | d0983.9 | T 23.63 8975.0 3269.4 | 34132 3356:5 1969.8
CRITR Jad3s’s |7 22.98 - 2467.2 . | 199365 . 591.7 £ 165%9.5 | . 1283.6
CHUER | 722985 36.07 23484.9. | . 18381.6 | . 6086.2. 23486.3 .| 859.5
Co@mpE | i3 | 3285 - 7661.1 c8142.9 |- 45%6.9 - 5546.2 2236.0
RfEE | 2517 27.45 - 8916.3- |-, 6291.0 4534 | 6995.1 - 335.9 -
KER .‘4'5"38'6 | 2630 | s - | 171315 - 2%1.9 566.3 -453.8
'A’iJr' ' 9704734 ©23.33 -.3446‘76".0 185530.3 .| 171103.7 1547866 ' ’114326.8
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Table 3 The annual average amoimt of the reduced grain *
yield from disaster of every indiyidual agricultural. natmal
dxsaster accounts fof' the percentage of practical ‘annual ave;

/-n“output'of grain in’ Jinsha River Basin of Yunnan. province( % s

'4 Tf

RIS U | | SRR | Nevmss |-
ﬁ%ﬂil‘;: _ —%7“{ 7)<7z. s AEK k.|
SRR | ess | a2 | 135 | 3.46 | 4.9
Couker fEekE. | 4.87 [76.53.0] 2.00 [ 2.60 | 4371

HEPgE 8.8 | 7.14 | 2.00 | 5.43 | 6745}

L 575 | 3.43 | 2.21 | 4.17 | 5.71

kS 6.58 | 5.35 | 2.39 | 3.08 | 3.2

P E 7.20 | 5.17 | 2.74 | 3.89 /| 5.94
0w TRE L] 5.4070079.04 702,530 14097 1L 4:23!
v EBERE w3:79.,{103;:331 '} 3.93 |;. 3.68". | - 1.67:

CHEE 523000263 5.10 | 2.40 | '3,66 |

EIlE:] 9.37 | 3.09 [ 2.29. | 1.16.|.4.79
Hng 7.83 | 2.28 | 3.22 | 0.87 | 6.43
T 6.02 | 230 | 4.51 | 2,19 | 2.4
MER 9.83 | 2.49 | 2.07 | 1.20 | 2.55
RER 10.30 | 2.62 | 3.98 | 1.03 | 3.38
LR 6.84 | 3.79.|:.4.50 | 1.98 .| 627,
A& 7.04 | 1.82 | 2.8 | 1.65 | 6.97 |
Az s o2i00]  1.80 | 1.45 v 4075
TR 11.56 | 2.24 | 1.00 | 1.52 | 2.95
REE 4.8 | 2.74 | 2.26 | 1.52 | 2.10
#"ER 10.34 | 2,39 | 2.68 |:1.13 | 11.03
BLE . | 495.| 1.8 [ 3.23 | 0.95 | 0.44
HHE | 434 1.68 | 314 | 0.62 | 0.79
2R 7.3 | 1.93 | 4.28 | 0.62 | 1.41
el BTER O [:3.9 245 | 3.76- | 2184 | 1.87
e REW | 742 4.09 | 2.8 | 2.06-| 3.2,
1 BRE [ 326 | 233 | 3.48 | 1.17 | 0.82
TUREE 9,39 | 1887 Q.01 | '3.34 10,59
o R 466 | 02.67.0). 3337 | 2286 | 0.71
L BINK 9.41 | .2.83 | 3,21 | . 0.68 | 1.19
Fa8 7.87 ) 428 | 87 | 357 | 1.3
N s 72 238 | 093 |4 | 0

e 11.31 | 4.8 | 5.74 | 3.93 | 0.1

=411 9.05 | 466 | 3.91 | 5.34 | 0.34

SER 13.08 | 4.07 | 5.33 | 3.62 | 0.31

maEn |14.23 ] 7845 | 6.75 | 7.60°] 0.52

fag 9.97 | 9763 |'3.03+ 3.22 [:'1.30

RS 13.96 | 4.9 | 5.23 | 2.97 | 1.42

HiE 4,39 | 85 | 1.67 | 5.53 | 2.08

AxE 8.01 | 11.76 | 4.29 | 5.8 | 1.01

K& E 10.19 | 3.71 | 3.88 | 3.81 | 2.4

SR 6.36 | 7.57 | 1.52 | 4.28 | 3.25

HiER 11.73 | 9.18 | 3.04 | 11.73 | 0.39

HRi 9.02 | 9.58 | 5.36 | 6.53 | 2.36

BEE 943 | 6.65 | 3.65 | 7.39 | 0.33

KEE 8.95 | 10.16 | 1.54 | 3.32 | 2.42

41t 8.41 | 453 | 417 | 3.78 | 2.4
EAHAENEERERS LR EERNE ST
(%) 0}, BK KK RBBIRK KB KB BE
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22, ARAFERABRENEEL LEMEHEKX

S 2, H 1980 FERUEIEIRER A e
CHBRIARL, ZRREREERERERE B3

KEGREHFIRE 1 . 1951 ~ 1960 46 10 4R [H] , £ IR E
CRBERE BB R 750-440.0 t, EHERBIERE
175'044..0 t; HAEHSEFRM A B RAY 3.64% ;T 1961
"~ 19705 104, S BB RBERESEHE
1140 6888 t, SEH KRR IA 114°068.88 t, o
ENTRERESEREE 4.92%; EJT 1971 ~ 1980
A, Vﬁﬁﬂ%ﬁ?‘*ﬁﬁé%liﬁé 2155 743.1 t,

R B SO A % 215 574.31 1, aﬂfiﬁaiﬁ#ﬁﬁ
SRR AN E 7.20%; J&A 20 42 80 ALK
104 (BJ 1981 ~ 1990 ), f??ﬁi@tlﬂkvﬁ?"*ﬁﬁ SE
EWE 8034 5347 , FHERKRTERE R
803 453.47 t, HAF I SLER R R B 7= B AT EL B AR RY
IR F21.82% , X — KB 2k 50 £ (BD 1951 ~

- 1960 4F) /6.0 4% .60 4E4R (B 1961 ~ 1970 4F ) B9 4.4
- 70 SEARCEP 1971 <1980 4)89.3.0 £51 TWHEA 90

FEARROIK 10 4F (BD 1991 ~ 2000 45 , ZEIIRE KB .
WA SR SUEE 11 741 616.3 t, EXH R KB M X

CL174°161.63 1, A 4R B ST A B R b B 3E
125.05%, 80 4R A4 (B 1981 ~ 1990 48 ) ¥ 3.23 4>
1 BARe RRLGH, A 1980 4F LUK, AWK W
. E%I%E%@%@P‘Ziﬂs ﬁ?&?@ii‘t*ﬁﬁﬁi@%ﬁ

EX, Fﬁ?lﬁﬁ?&*ﬁli%%ﬁiﬂov
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. B AIE

(1) E‘JZUIL ﬁ ?ﬁ%%l’ﬁ?" ttfﬂ%zfi_tiﬂ?b‘l‘

WKW RN R, TR

I RERLE () FEHRILBRREB LA KE
X 25% ~30% L L, LR L E RS X & B R
% 20% ~30% , MPEPLUHREE&E (T K)EY
Al B RREFW™ HLBILHE 10% ~25% 2 8, A &
& F T XA L X,

(B BI|KFWTE LB MR EREH AR
Mo B LE, BREFHAUTHELX, ZHE
(B RBF B 8% ~ 14%; AT LI X
(BELERLUEREEARMFBRLERRRX), BX
B B B EE (1) AFE 5% ~ 11% 2 [8) ; FRF 8
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BEEXEE (T K)BRE =t o &R E7E 3% ~
9% 8, HEMT FWR MR WX, KBt
B BRI B, PEME RS B EUT
WPRILLER X, &8 (W) FEHKRE= LA £
E4% ~ 10% 2 R A LR ILERESX, &8
EXPRRBT= L PIATE 3% ~ 9% ZJ8); P 1L 5
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Analysis on Reduced Grain Yield from
Agricultural Natural Disaster in Jinsha River Basin of Yunnan Province

LI Yun-hui', HE Yi-mei® and YANG Zi-sheng?
(1 Kunming City Agricultural Bureau, Kunming 650034 China; 2 Yunnan University, Kunming 650091, China)

Abstract: The reduced grain yield from disaster is an important index of judging the intensity of agricultural natural
disaster. The authors m this paper explored the train of thought and method of calculating the reduced. grain yield from
agricultural natural disaster, and calculated quantitatively the reduced grain yield from agricultural natural disaster of-45
counties in Jinsha River Basin of Yunnan Province in 1979 ~ 2000. In addition, the paper analysed the characteristics of
the reduced grain yield from disaster and its difference of time and space distribution. The study may provide scientific
bases for mapping out the planning of preventing and controlling agriculturai natural disaster and the measures of disaster

reduction in the light of local conditions.

Key words: agricultural natural disaster, areas suffered from disaster, areas caused from disaster, reduced grain yield
“from disaster, individual agricultural natural disaster, Jinsha River Basin of Yunnan Province



