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Table 1 The mark values of various disaster degree classifications and its indexes
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Table 2 The regionalizing index of synthetical agricultural natural disaster in Jinsha River Basin of Yunnan

S HTT

I I I 1 I ! Lo 1 I I
@ A% 1 b 3 L 5 Lk 7 s Iy 10 n 12 1
1 | &g [70.77]50.32{25.99 | 23.38 | 840.0 | 0.52 | 13.56 [ 13.12 | 3.02 | 7.26 | 13.36 | 338.9 | 111.3
2 | 784Kk | 69.08 [ 42.16 | 28.00 | 20.41 [1753.3| 1.14 | 11.39 | 12.15| 3.93 | 4.99 | 9.70 | 656.3 | 289.7
3 | 4P | 85.03 | 47.13 | 31.58 | 30.19 [3220.4| 0.52 | 14.03 | 10.26 | 3.48 | 8.31 | 11.05 {1368.5| 353.4
4 | W | 70.19 | 41.55 | 27.03 | 21.27 {1706.5| 0.30 | 11.22 | 7.04 { 5.08 | 8.35 | 9.86 | 776.8 | 153.8
S | ki | 71.68 | 37.59 | 25.42 | 20.61 [3190.6( 0.58 | 12.40 { 10.28 { 4.33 | 5.41 | 5.17 -[1277.2] 461.3
6 | %5 | 76.72 | 50.67 | 31.83 | 24.94 [2401.6| 0.65 | 14.76 [ 10.64 | 5.64 | 7.85 | 11.78 {1121.6] 1M.1 |
7 | TH | 79.47 | 49.63 { 29.49 | 26.17 (3192.4( 0.9 | 11.15( 16.61 | 5.47 | 9.16 | 7.24 |1305.5| 422.9
8 | BIK (64.78 | 32.70 | 20.84 | 16.40 [ 2410.4| 0.18 | 7.59 | 6.29 | 7.91 | 7.06 | 3.85 [1110.9} 210.1
9 | IR | 68.69 | 37.70 | 24.48 | 19.02 {2550.5] 0.23 | 10.37 | 5.07 | 10.23 | 4.81 | 7.22 |1231.4] 165.2
10 | FJib | 72.89 | 34.75 { 19.36 | 20.70 {4094.1| 0.27 | 16.45| 4.56 | 3.70 | 1:90 | 8.14 [1614.1| 666.5
11 | #= | 69.83 | 37.33 | 21.65 | 20.63 {1972.7{ 0.12 | 14.72 | 3.85 | 5.39 | 1.41 [ 11.96 {1001.2]| 94.6
12 | 4 | 65.50 | 32.81 | 19.10 | 17.46 (2025.9| 0.17 | 11.06 | 4.22 | 8.22 | 4.32 | 4.99 |1053.9] 67.3"
13 | % | 67.58 | 35.01 [ 21.68 | 18.14 | 2657.2| 0.26 | 19.48 ] 4.50 | 4.25 | 2.37 | 4.41 |1332.1} 141.7
14 { B%F |70.97 | 38.27 ] 22.17 | 21.31 | 2065.6] 0.18 | 18.60 | 4.19 | 6.91 | 1.69 | 6.88 |1030.9| 111.8
15 | k& | 75.06 | 38.05 | 26.43 | 23.38 |2774.6) 0.19 | 12.00 | 5.57 | 7.36 | 2.72 | 10.40 | 1463.1| 82.8
16 | Kbk | 70.78 | 38.88 | 22.87 | 20.36 12731.0} 0.14 | 14.04 ] 3.38 | 5.07 | 2.71 } 13.68 |1451.2 60.5
17 | &= | 73.63 | 45.77 ] 25.66 | 22.65 |2459.6) 0.46 | 24.69 | 4.87 | 3.58 | 3.13 | 9.50 | 1261.8) 110.1
18 | JCiE | 70.86 | 32.35 | 17.75 ] 19.27 [4072.3) 0.41 | 18.80 | 3.52 | 1.68 | 2.21 | 6.14 |1967.3| 319.2
19 | RE | 61.12 ] 28.28 | 15.46 | 13.48 | 2708.6| 0.39 | 10.12 | 5.60 | 3.99 | 3.54 | 5.03 [1313.7] 178.3
20 | #*E | 79.95| 48.66 | 28.33 | 27.57 |2176.4] 0.21 | 17.26 | 3.85 | 5.26 | 2.05 | 20.24 | 1110.2| 89.6
21 | il | 58.09 | 24.08 | 12.87 | 11.41 {2508.3} 0.16 | 11.27 | 3.61 | 6.22 | 2.07 | 0.91 |1049.3| 374.9
2 | BE |54.85]18.38 ] 11.85 | 10.57 [1526.2] 0.21 | 7.82 | 3.12 | 5.3 | 0.86 | 1.24 [ 783.4 | 50.4
23 | 87/ | 62.01 ] 25.27 | 15.03 | 15.60 [1585.4| 0.06 | 12.18 | 3.07 | 7.15 | 0.98 | 1.89 | 829.2 | 39.9
24 | BT | 61.17 | 26.13 | 14.97 | 13.91 {2349.6| 0.05 | 8.53 | 4.14 | 6.83 | 3.21 | 3.42 |1241.1| 48.6
25 | BT | 69.1339.30 | 21.10 | 19.66 [2305.3] 0.21 | 16.08 | 7.32 | 5.67 | 3.56 | 6.67 |1187.4| 81.9
2 | WER |58.82120.72 | 13.22 | 11.06 |3616.5| 0.21 | 6.18 | 4.24 | 6.18 | 2.26 | 1.86 |1704.9| 273.6
27 | #WA | 77.02 | 42.46 | 27.79 | 25.21 [2362.9] 0.03 | 15.96 ; 3.25 } 16.72 | 5.34 [ 1.19 |1174.9] 123.4
28 | 3 [ 62.72 | 25.88 | 17.11 | 14.23 13163.7| 0.15 | 8.27 | 4.81 | 6.06 |"5.44 | 1.30 |1376.4| 375.2
29 | RN | 81.25 | 32.63 | 17.79 | 17.32 (15333.9| 0.36 | 17.55 | 4.87 | 6.23 | 1.40 | 2.58 |2737.2{5756.9
30 | T4 | 81.66 | 41.39 | 26.99 | 25.81 [5441.9| 0.28 [ 13.04 [ 7.06 [ 13.42 | 5.65 | 2.22 |2104.4| 899.1
31 | 3428 | 75.96 | 36.76 | 26.06 | 24.39 {2405.9] 0.06 | 11.67 | 3.57 | 14.93 | 6.08 | 0.51 | 982.3 | 337.7
32 | Didp | 77.04 | 39.01 | 22.58 | 25.97 | 1841.1] 0.05 | 18.47 | 7.11 | 7.44 | 5.85 | 0.14 | 910.9 | 105.0
33 | =B ) 79.12 | 34.15| 21.71 | 23.30 |6250.1| 0.20 [ 13.18 | 6.23 | 5.56 | 8.63 | 0.55 |2826.9] 624.6
34 | &% | 87.38)37.70 | 22.45 | 26.41 [9506.5| 0.15 | 18.63 | 6.58 | 7.97 | 4.05 | 0.47 |3152.3(2198.7
35 | MRl | 96.56 | 51.16 | 35.94 | 37.55 |8561.1] 0.20 | 19.85 | 11.02 | 9.83 | 9.76 | 0.70 |3640.0[1012.9
36 | fif3 | 89.95 | 43.02 | 25.15 | 27.15 [10783.9| 0.41 | 16.09 | 14.58 | 4.92 | 5.28 | 2.15 {4393.9|1522.1
37 | 5% | 90.58 | 48.43 | 29.52 | 28.48 |9752.5] 0.33 [ 23.96 | 8.16 | 8.56 | 5.15 | 2.60 |{3564.5)1811.2
38 | *hift | 83.24 ( 40.50 | 23.32 | 22.26 [10893.2 0.50 | 9.86 | 14.54 | 3.16 | 9.66 | 3.28 [4091.1(1757.1
39 | K% | 94.19 | 50.08 | 30.96 | 30.89 |10472.9| 1.16 | 13.47 | 18.17 | 7.11 | 9.65 | 1.68 |3397.3/2287.6
40 | k3% |83.02[42.03|25.68 | 23.63 [9114.8( 0.26 | 17.52 | 6.56 | 7.32 | 6.81 | 3.82 |3802.9|1252.3
41 | BRI | 82.76 | 40.81 | 23.24 | 22.98 [9658.8| 0.40 | 10.63 | 13.14 | 3.01 | 8.38 | 5.65 |3560.6]1669.0
42 | U | 98.28 | 52.87 | 35.26 | 36.07 [10861.1] 0.28 | 17.12.| 13.50 | 4.84 | 16.81 | 0.60 |4694.6|1201.8
43 | #E [ 97.39 | 53.81 | 33.52 | 32.85 |11995.7 1.60 | 14.95 | 14.81 | 9.19 | 10.80 | 4.06 {4425.9]2169.1
4 | BfE [ 91.74 | 40.95 | 23.98 { 27.45 {11922.7] 0.50 | 12.17 | 11.80 | 5.45 | 10.99 | 0.54 |4998.6(1431.2
45 | JKE { 87.97 | 38.46 | 22.48 | 26.39 {10018.2} 1.19 | 12,45 | 15.82 | 2.23 | 5.01 | 2.95 |3473.4]1933.5
< Wiid 76.97 | 39.87 | 24.81 | 23.33 {4427.4{ 0.36 | 14.39 ) 7.94 | 6.83 | 6.63 | 4.08 |1782.9] 648.8
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Fig.1 The regionalization of synthetical agricultural natural disaster in Jinsha River Basin of Yunnan
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BEERILBRRELBRAET ~ 71 ZIH,X 34
BTSRRI BRRFREHK 76.52, BERER
W BRRE, BekX 3 MERIGHR 1 MER, HFRNH
B - WEaR R BERKEFLX”,iEHs.
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BEGED,FTEH . K)EERLBRREFBHY
w79 ~ 8712ZH,X4MEM K)EIHEHEER
W BARKREHRECHK 82.73, BIREERI ARKE,
B 4R E)RAR AR, FRA R
N-EEFRERLARKRELX", igh;E
(11)EFHE 35 ~ 37.39.42 ~ 4 KTt
TAE AR EEERFELILER, R A
RREFARY, ETE(MEERILBRRER
WAL RS ~ 98 2, X 7 ME(H) AT FHES
Rl BRKEILECE 95.80, BEIFIR L HRKE,
X 7 N E (ARG 1 ANER, FHFR I -

FRERZIEL BERRETR”, idm 1,5 (11)3%
HESE 38.40.41.45 MK BTG (331 4 B ) ZE#uI,
ERFTFHRIEGHEPBLUTSRE, R ERREE

CRARH,EHREHEHILER/D, FEEERL

BARAKERBAE 82 ~ 88 ZH, X 4 MEAIHF
BEgE R BRREFREGE 83.62, RIRTARE R
BARE, B X 4 MERMSH 1AL, FHERRA
“thi - KETSRERIVERKEFLR”, X1,

GLEFRR, FZXEEEVITRERNSHR 34D
GARVERRER WONGEEARIVARKRET
K, M TERBEGERLERRER A S N
A CIS BEARGH TZRMBSE R BRKREFRIE
(BE D, NTTERME R TZRBESEERLER
REROAHIRE R

4 SrREHT
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Table 3 The state of synthetical agricultural natural disaster of three regions in Jinsha River Basin of Yunnan

HAERIVERKER IR - IK I WA
T3t B HH (he?) 3669269.9 5821331.6 3983172.7 13473774.2
G S A % 21.23 - 43.21 29.56 100.00 . ©
2 FEEREY BIFFHE R (hnt) 146286.9 749721.2 833856.1 1729864.2
2 FEH/BER0) 277358.9 2107621.5 1713774.3 4098754.7
2 FEHRN AR KEZKER(hn?) 67268.0 266122.1 363538.5 696928.6
REFEHRVERKEZKE(%) 45.98 35.50 43.60 40.29
R AEERHRI B RKERKER () 41826.6 163155.7 228373.0 433355.3
2 FEEHRN BRKERKE(%) 28.59 21.76 27.39 25.05
22 AR BRR BB RER () 67879.5 423111.6 479432.3 970423.4
2 FEHERBERE SRR’ % 24.47 | 20.08 27.98 23.68
BKEWEEEEFHRL (FTIT/ 2) 6870.08 15289.16 37494.45 59653.69
fﬁ&iﬂmm‘%&%ﬂﬁfﬁ&%ﬁmﬁﬁ 1872.3 2641.1 9413.2 4427.4
HARN ARKRERE 75.00 70.28 '89.46 77.46
BAERVERKERESR REEKE BB E BORERE MR
EHPFI BRI (1 / ke’ -a) 774.5 1246.1 3506.6 1782.9
#i&i*&mﬁ(i?ﬁﬁﬂgflﬁﬁEMiﬂﬁ 235.8 211.6 1670.0 648.8
1979, ~ 2000 4B HkH (hnt) 13853.6 20554.9 45392.5 79801.0
e KBKE g | Bk RnE, | AIERER | g e
Al ARKEBIATER REWHRE | KEink(mu) | EEAILSS K

AR S HRLEARKEFHRZ R BAKMERB-BRSETN, BRRK MBREX G KT AGERERY 22
£E(B1 1979 ~ 2000 £E), Y% sh T BT FH R YR ASHEBR g 10 4E (B 1991 ~ 2000 4F) , i3 2 HEFEHR K AR AME KRR
BARET, 2 5 R FAEE RN, P EYR RN 10 EFNM, MLER SR 2 ARUMNEA L MBDE, BRS SR A
AR EHRECTEERIRNSE 2AMNMNA  BERPHM S AR ESRMIT TR, X 42 E 6 IRk,
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Table 4 The state of synthetical agricultural natural disaster of every subregion within I region
SFERIVARKRELR I, EX I,EX I X4t
3 BT (hm?) 3222524.8 446745.1 3669269.9
o Wi b B AR % 87.82 12.18 100.00
22 SESE MR AR Y BAB R E B (hm?) 117776.8 28510.1 146286.9
REEHRBETROG) 237588.4 39770.5 277358.9
2 FEHRY ARKERKER (he*) 53602.4 13665.6 67268.0
R2EFHRL ARKREZRE(%) 45.51 47.93 45.98
2 SFEHRN BRKERK TR (hm?) 32670.3 9156.3 41826.6
2R ERKRERRE(%) 27.74 32.12 28.59
2 FERRY BEREFBRRER() 55429.3 12450.2 67879.5
2 FEHERBERELERALTR% 23.33 31.31 24.47
Bk HEHESFRKE (AT a) 5431.37 1438.71 6870.08
ﬁi&iﬁmﬁ%—ﬁiﬁfﬁﬁéﬁﬁ*ﬁ 1685.4 3220.4 1872.3
GER BRI EHRY 73.03 85.78 75.00
SFAERL ERKERE SR REXRE PR RE RERE
FIPRHRMEL (¢ / km®-a™) 692.1 1368.5 774.5
ﬁmiﬂm%ﬁﬁ?ﬁ?@miﬁﬁ ' 219.5 353.4 235.8
1979 ~ 2000 4 K BBk (hnt?) 11840.8 2012.8 13853.6
£5 [EEERZARIARREFRZHR
5 Table 5 The state of synthetical agricultural natural disaster of every subregion within I[ region
SZEREARKETR I, EX | 0, EX | M, EX | TI,¥X | 0; ¥R | 1 R&it
135 BT (hn) 522024.6 |2455421.3| 912595.0 1356646 .6| 5746441 [5821331.6
& PR 3 B B % 8.97 42.18 | 15.68 | 23.30 9.87 | 100.00
2 SEAEHRAEY BAEF TR (hn?) 63182.1 | 256550.0 | 113285.5 | 190028.8 | 126674.8 | 749721.2
2 EEHMABR(©) 188690.9 | 707183.5 | 302823.8 | .578260.6 | 330662.7 {2107621.5
2 SFEHRN AR REZ KEF (hn) 22533.1 | 104802.1| 39769.1 | 49364.3 | 49653.5 | 266122.1
22 SRR ERKREZRE(%) 35.66 | 40.85 | 35.11 | 2598 | 39.20 | 35.50
22 SEAEIR A AR E BRI (hm?) 14514.1 | 63195.8 | 23472.9 | 29277.0 | 32695.9 [ 163155.7
2 SFAEBRN BRRERKE(%) 2.97 | 24.63 | 20.72 | 15.41 | 25.81 | 21.76
2 FEEHRVARKERRER (D) 34597.5 | 167259.7 | 59295.2 | 79198.5 | 82760.7 [ 423111.6
2 EEHHRBRESRELTR Y 18.3 | 23.65 | 19.58 | 13.70 | 25.03 | 20.08
Bk Lk ML KR (T o) 1298.45 | 7134.27 | 1978.73 | 3591.36 | 1286.35 | 15289.16
fﬁ&i*&mﬁ%—ﬁiﬁfﬁﬁﬁmﬁ*ﬁ 2487.3 | 2905.5 | 2168.2 | 2711.9 | 2238.5 [ 2641.1
GERl ARKRERY 67.65 | 75.60 | 68.75 | 61.43 | 76.53 | 70.28
GARY ARRERESR FERE SBRERE | PERE | PERE | RERE | BERE
EEIE IR M (L / k- o) 1177.1 | 1356.8 | 1108.8 | 1236.1 | 1007.5 | 1246.1
m&i*&ﬁ?ﬁiﬁgﬁﬁﬁﬁmjﬂﬁ 185.4 | 249.8 | 93.1 2.5 | 22,7 | 211.6
1979 ~ 2000 £F K BBt (hmt) 1789.0 | 11336.2 | 2320.2 | 4455.0 | 654.5 | 20554.9
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Table 6 The state of synthetical agricultural natural disaster of every subregion within [l region

GARVEARARETR M, ¥X I, ZX I T X IX&it
A B E R () 1740155.6 1644403.0 598614. 1 3983172.7
o i 1 o BT ARG 9% 43.69 41.28 15.03 100.00
22 SFAFEIRAEY B E R (hnt) 324450.7 390610.5 118794.9 833856. 1
2 SFEEHRR B R (1) 746164. 1 749775.3 .| 217834.9 1713774.3
2 BRI BRREZ RE R (hn) 118657. 1 195550.7 49330.7 363538.5
R EEHRY RRKEZKHE(%) 36.57 50.06 41.53 43.60
2 SEEHRN HRREFRRER (hn?) 73842.4 125403.9 29126.7 228373.0
2 SRR BRRERKE(%) 2.76 32.10 24.52 21.39
2 FEHR ARRERERAR (1) 180873.0 247523.3 51036.0 479432.3
2 FEHRRBRET IR BT R % 24.24 33.01 23.43 27.98
BKEMEAHEEFRAR(AT 0) 14201.51 17396.76 5896.18 37494.45
aﬁﬁi*&mﬂﬁ%ﬂfﬁﬁgﬁﬁkﬁ 8161.1 10579.4 9849.7 9413.2
AR ARREHEH 82.73 95.80 83.62 89.46
SRRV ARRERESH BOREERE | BRKE | RERERE | RRERE
IR ARt / ko - a) 2778.1 4153.9 3845.8 3506.6
# &iﬁmﬁﬁﬁzﬁ’;ﬁﬁmiﬁﬁ 1765.4 1621.9 1524.8 1670.0
1979 ~ 2000 455 Bt (hm?) 8117.2 30619.2 6656.1 45392.5
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Study on Synthetical ‘Agric‘ultural Natural Disaster Regionalization in
Jinsha River Basin of Yunnan Province

YANG Zi-sheng
( School of Resources Enwironment and Earth Science, Yunnan University, Kunming 650091, China)

Abstract: In the paper, the authors select 13 index, and use the method of fuzzy cluster analysis for regjonalizing
synthetical agricultural natural disaster in Jinsha River Basin of Yunnan Province. As a result of the regionalization, the
paper divides the Basin into three regions and ten subregions of synthetical agricultural natural disaster. The study on the
.negi;:)nalization has revealed the regional differences of synthetical agricultural natural disaster in the Basin, and may
provide scientific bases for mapping out the planning of preventing and controlling agricultural natural disaster and the

measures of disaster reduction in the light of local conditions.

Key words: agricultural natural disaster, synthetical regionalization, the method of fuzzy cluster analysis, Jinsha River

Basin of Yunnan Province



