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1976 | 6.21. 7.17. | 27 | 36 | 6.17. 7.16. 30 | 30 | 6.17. 7.17. 31 28

1977 | 6.23. 7.19. 27 | 35 | 6.22. 7.19. 28 | 38 615 7.19. 35 18

1978 | 6.17. 7.20. 34 = 22 | 615 7.21. 37 13 6.15. 7.20. 36 | 14 2
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1984  6.15. 7.13. 29 = 29 | 6.15 7.13. 29 | 34 614 7.13. 30 33
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2016 6.24.  7.30. 37 10 | 6.18. | 7.16. 29 | 31 | 6.18  7.16. 29 | 34

2017 7.01. 7.29. 29 | 27 | 6.29. 7.29. 31 2% | 6.24. 7.26. 33 | 22

2018 6.26.  7.11. 16 | 46 | 6.26.  7.09. 14 | 46 | 6.19. 7.09. 21 4

2019 6.26. 7.29. 34 | 19 | 6.26. 7.28. 33 22  6.26. 7.19. 24 41
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1976 126.7 45 14 33 874 45 142 372826 33 17 32 104 46 141 36

1977 12517 34 117  41/1163] 44 129 39 208 41| 175 291735 42 124 41

1978 491.6 6 22.3‘ 6 464.3 8 20.5 103394 27 165 344759 70212 9

1979 409.2 17 176 22 299 28 194 166319 4 255 53455/ 23 186 18

1980 486.2 7 24.1‘ 414314 10 234 5359.4 22| 28 2 454.5 9 237 4

1981 445.4) 12| 17.4 23 321.2) 22 186 183162 29 20 163736/ 18 18.1 19

1982 1586 43 9 452095 39| 11.2 423486 25 18 28 188 41| 103 43

1983 3384 25 16.5‘ 27 3424, 18 185 192521 34 185 24 3407 24 176 22

1984 3209 28| 16.7 253324 20 164 26 2464 35 165 333276 26 165 27

1985 2255 37 13.1‘ 37 488 6 18.1 20 1119 1 195 20/377.2) 15 16 30

1986 363.6 23 21.7 11|359.4 16 19.6 1316107 525 63612 22 205 13

1987 677 3217 10 500.3 5 222 6 680.3 2. 19.5/ 19 5749 3 22 8

1988 438 16 19.8 16 309.1 27 16,5 24/321.8 28 15 363635 20 179 20

1989 327.6 27 17 24 409.5 13 164 252456/ 36 145 38/3749 17 167 26

1990 630.4 4 27.5‘ 3420.5 12) 19.7 124747, 13 19 23/509.1 6 23 5

1991 4504 11 21.9 9 4271 11 236 414071 18 20.5] 1314369 11 229 6

1992 176.2 41 122 40 159.8 42 7.4 452368 38 11.5 43/166.7 43 94 44

1993 400.8 20| 20.2 143669 15 19.5 153554 24 195 183812 14 198 15

1994 206.1 39 101 44 751 46 6 46 206 42 7 461304 45 7.7 46

1995 256.6 33| 15 321673 41 127 416518 37 15 35 205 39 137 39

1996 12689 32 152 31/319.6/ 23 147 353006, 31 200 152982 30/ 149 32

1997 4019 19 124  39/463.9 9 146 362385 37 17 314377, 10 137 38

1998 440.7 14 206 13 407.5 14 208 914228 16 255 44215 120 207 1M

1999 1021 46] 49 47 255 37 109 435784 7019 221904 40 84 45

2000 172.2 42 13.1‘ 362678 35 128 402301 40 17 302274 38 129 40

2001 4615/ 10/ 199 153132 26 149  34/3896 20 19 213758 16 17 24

2002 2318 36 13.3‘ 352793 33 153 33 364 21 195 17259.2 36 144 35

2003 1482.1 8 219 8/ 574.4 2 2241 713901 19 26 3/535.4 4 22 7

2004 4079 18 16.2‘ 282579 36 13.4 38 979 45 85 443213 27 146 33

2005 (3325 26 139 34 276.1 340 157 301365  43] 135 422999 29 149 31

2006 | 771.7 11 285 2 646.1 11 253 2/566.2 9 235 81699.1 1267 1

2007 | 340.1 24 221 72957 29 195 144162 17 21 113145 28 206 12

2008 443.1 13 194 1731770 25 1920 173586 23 18 27/370.7 19 193 16

2009 481.2 9 155 305715 3 252 34698 14 23 9 533.4 5 211 10

2010 240 35 183 20 324 21 213 8525.5 10/ 20 142885 34 2041 14

2011 7571 20 214 12 4683 70174 225726 8 20.5/ 12/590.3 2/ 191 17

2012 309 30 11.6 422805 32| 15,5 322828 32 18 262926 31 138 37

2013 1 526.5 113189 24 199 111153 44 14 39 4065 13 242 3

(9]
w
o
[N |
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201512209 38 185 19 254.1 38 167 23/5188 11 135 41 240 37 175 23

2016 399.5 21 16.5 262838 31 158 283474 26 18 253327 25 16.1 28

2017 439 15 185 18 184.1 40 15.7 29 90.2 46 8 452917 32 169 25

2018 2817 31 11 43 284, 30 10.2 44 23541 39 145 37 283 35 10.5 42

2019 197.6, 40 158 293584 17| 16.1) 27 4753 12| 13,5 402911 33 16 29
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Saffir-Simpson scale
Tropical depression <38 mph <62 km/h D Category 3 111-129 mph 178-208 km/h
& tropical storm 39-73 mph 63-118 km/h [H] Category 4 130156 mph 209-251 km/h

[ category 1 74-95 mph  119-153 km/h [l Category 5 2157 mph 2252 km/h
[ category 2 96-110 mph 154-177 km/h [Z] Unknown

[T 2-3-16] (a) EiS TL(ZX : https://commons.wikimedia.org/) 2t
(b) EHE SH7|HIA(EA : https://jma.go.jp)2 A2
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500hPa GPH Mean
100¢t2019 ~ 160¢t2019
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Cyclone Idai and Kenneth affected population
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13) Jennifer, M. F., 2018: Recent emergence of CAT5 tropical cyclones in the South Indian Ocean. South African Journal
of Science, 114
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SST Weekly Anomaly (OISSTv2)
10Mar2019 ~ 16Mar2019
0N SST Weekly Anomaly (OISSTv2)
21Apr2019 ~ 27Apr2019
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\
Wildfires in Russia on 29 July

Satellite analysis of fires and thermal anomalies groups them into clusters

» Centre of cluster
® Diameter of cluster relates to number of fires identified in the area

Vanavara v o Yakutsk

* Moscow

Sourse: ScanEx, Nasa
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@ Seasonal mean Surface Air Temperature anomaly () Seasonal mean 500hPa Geopotential Height anomaly
JJA 20|19 unit: °C JJA 2019 unit: m
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Map showing affected states
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.
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17) Ashok, K., Guan, Z., & Yamagata, T., 2003 : Influence of the Indian Ocean Dipole on the Australian winter rainfall.

Geophysical Research Letters, 30(15)

18) Southern Annular Mode(SAM) : E9l 30-40% X|Fut 9| 50-70% X[ sHH7|QQ| XI0|2ZM HHIFL =
ALO|9] SHTHZ| 0| A|AKMP HEch= IHEH

[= iy

=9t DT

19) Cai, W., T. Cowan, and M. Raupach (2009). Positive Indian Ocean Dipole events precondition southeast Australia

bushfires. Geophysical Research Letters, 36, L19710,d0i:10.1029/2009GL039902, 2009
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A2 4= A2 M2, U, 24, 22, S 7E52EH 1087X] 4742 EiS0] DsHE
FAoH, £35| 9| 37H9-| EfS0] 010 LHSHHM 27| SEIZ0f| LiaH 2
* 3~4E(0|gX2), 48(thE), 5EME|, 28, 12, 32-28), 6~108(5F), 5ol 7~108 4749 EiS

(CiLt2, 22, Bty OJE)0| s P R0 ks FUS

’

4>

£

2.2.38

og

0 Si= Ishye
o (01dX2) 3. 23.~25.(1%}), 4. 1.~3.2%}) 712+ & FX7|20] -5~-3C= WH7IHM At LEZ0] 1|5
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3211x| SA2 IS : ha) ;:f
m— -
&7 7378 148 6,553 195 2
5 52 - - 52 - ©
2 M 184 - - 184 - =
N
£ 936 302 40 580 14 o
He 55 - - 55 -
Hy 3,675 29 108 3,357 181
ze 2,259 151 - 2108 -
Ay 217 - - 217 -

ia 2k Zlcfvlo B610T Tl

o (&) 4.9~10. 712t & 29, 5 X[K0]| CHAO] LH2{ QUATHHHA|HO] R X|= T5H LAY
- ZOX|IH MM(4.10. 5Al) : 23} 25.3c, EfE 22.0cm, 271 12.2cn S “
— QIATHEHA| A 36ha, HAIKHHHAL 4.5ha, HIZSHRA 0.9ha, ZAAIAM 0.6ha S

é
w
0
= 3-2-2] K| WAL  ha) S
S T T N N TN T
i=}
A 41.4 17 39.7 %
oA ECEIN 0.9 0.5 0.4 i
(o) OLATH AL 36.0 - 36.0 i
HIAIHEIAL S 45 1.2 33 oo
A 06 - 0.6 i
ERNE _
= A —

(ha) 5 M 0.5 0.5

SARAIY 0.1 - 0.1
4
J

e (M2]) 5.7.~9. Y2 LHF Z MZIX[FQ| 7|20] Hot2 HOX|HA M2[7t e It 20| Y1 SEE0|

JIAlSHE S Hiof 2

- X9 2X7|2(5. 7)) : Y -2.0°C, MI™ -0.2°C, YY -0.4°C, 23} -2.5C

[E 3-2-3] X9 =2 Mo (S« ha)

I T S S O T
A 7,211 6,930 189 13
Z4H 94 60 7 25 2
55 339 322 7 9 2
5 461 367 51 41 3
45 6,317 6,181 126 5 6
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o (R 5. 14. 15~16AI1E, B=-ZEHXYN 27|15 SIS 21F 1o W29 RE{0] IR, 6. 15.
18~21Al 5-3=0 ZF 0.2~2cno| 2410 L2 bl BtEf XA o IHE S Lol 2y

- (5.14.) &&= 220ha(Ria 194, MXF 22, 1t 4), EA 95m(15)
- (6.15.) sE= 1,588.4ha(RA 123.3, MEH19.1, 24 1,426, EXF20)

* (89)5.17.~19. 71t & MiF 4zt & M SliX|E Aoz Y22 et 597

HAH

t L= == Dok

-|-

EXe)
- 5 dF(m)  MHE116.8, T= 105.5, 24 90.4, Zdh 86.1, ¥4t 70.0
- a2t FUZE(%) M 19.2, 61 18.5, 27 18.1, Uix 11.3, 244 11.2

B 3-2-4] 92 S&E DS (HS : ha)

—m———

A 637.4 312.4 185.6
e 229.0 - 229.0 - - -
H| == 408.4 85.0 83.4 53.1 1.3 185.6

08.8, 115 275.1, @& 245.5, 0= 2329, M= 2315 &
00.3, TRt 172.9. MIZ 161.4, 85 143.9, &8 128.0

_l.
rx
I\) w

H 3-2-5] X2 MGHLY (TSI - ha)

I T T I O N T T

2 Al 3,850.6 548.4 1,722.8 5253 217.4 381.4 455.3
En| 3,442.8 406.5 1,655.8 352.3 194.7 379.0 454.5
ELH e 1,023.7 406.5 41.2 11.9 159.0 2.4 402.7
- NIES 2,419.1 - 1,614.6 340.4 35.7 376.6 51.8
2 407.8 141.9 67.0 173.0 22.7 2.4 0.8
% SH 148.7 - 1.9 144.4 2.4 - -
N = 259.1 141.9 65.1 28.6 20.3 2.4 0.8
° (59) 8.27.~9.1. 7120IS YO MFXI0| AIZHY 30m OIAQ| 23t HIT} L2 S5 34,
S| Q4 T
- ZQXIE 42 1 A4 287, T4 260, MAE 219, I 190, BIE 65 5
- &2 2,190ha(H 0.2, &A= 928, &4 1,163, ££F 89, 2=~ 10)
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o (Bi3) M13= EHS ‘0] 9. 2. 09A1Z Ha|H Ot 3% 2 560kn £ S0 L45t0] Msiers
M} S&5HHA T=0i| Tloh
= 9.7.12X3 Mit MZ 2F 110kn 22 siie2 S F 9. 8. 09A1F A0 SSILEAET SMZ

160kn 2 SL0M A2

=|cR10 [6iziR0L Aly &Ll

H 3-2-6] X9'E SAE DS (H?! : ha)

=S ] e | aeun | wsase | usess i
oA 29,056 18,037 6,451 2,025 2,033 oE
Ne 96 89 7 - - - 2
ol A 1,673 1,486 63 - 62 62 g
IES 110 91 10 - 1 8 B
o 9 1 7 1 - - i
e 107 43 64 - - - Eg
27| 2,805 1,424 1,366 2 5 8
28 1,134 1,088 41 - 5 - =
z= 549 197 290 - - 62 °§
54 6,044 3,190 2,749 96 8 1 o
M 4,125 3,605 500 14 1 5 %
My 8,711 6,683 1,286 286 300 156 It
7= 76 37 38 - 1 - i
Ay 137 103 30 1 3 - o
B 3,480 - - 1,625 1,647 208 b

o (Bi3) M7= EHS BHIF 749, 21.~23. 712t & HIF, B NGS SH2= sX= H, sYAME IE S
IIfof 2
- H133 HE P 0|2 A2 HIS-
HYO= L[5} 715
FQXIE Z=E(m) : G4 305, 7K 303, MIF 282, Zat 221, 4HH 200 &

P2 If) &Y, MY U HE K B4 B 220t Y 54

foh
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H3-2- 7] PSR A2 WoHLSE (S - ha)
R
A 23,600 16,104 1,324 4,200 1,623 186
= A 7 4 - 1 1 - 1
S 44 43 - - 1 - -
o & 12 12 - - 0 - -
S5 647 616 2 2 25 1 1
54 2,953 2,861 22 6 60 2 2
a5 6,273 6,087 32 25 91 38 -
o 5,830 4,991 48 449 192 13 137
a5 1,552 747 26 38 739 1 1
] 1,149 740 1 13 386 3 6
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O M2 247tA AZ(SSP)0| M2 MX|7 WR7|20 WA+ #st 23 x| IPCC
SXIL7HE 1M 7|6I 2 2(CMIP5) ZaF” X HadGEM2-AO ZF'9t H|d SHE 4-4-1]
o 7|Z RCP A|U2| Z1Qt H|W Al, SHO| MEE ALZ|Q0A AT BV B4 71 Z0|
3| LIEr
* 7|& RCP AL}2|28t A7 SSP ALI2| 2 2A7HA BiEZC| X101t &M 7IF 7|2t L IS0 MBE 2H +Z SO
XI0|7h ZXHotE 2 ZHAQI H W= o33

I 4-4-1] 712 NL2|2(RCP2.6/RCP8.5)2t Al AILH2|2(SSP1-2.6/SSP5-8.5)0M 2| MX|T W7 |21t MX|T W e

R

CMIP5 =& Za} HadGEM2-AO Z1} i 2
(1971~2000 LHH] 2071~21004) | (1981~2010 L] 2071~2100) [ (1995~2014 CHt] 2081~2100)

712 1.3-3.7C &% 1.3~4.0C &5 1.9~5.2C &%

g=e 3~6% 37t 2~5% &7t 5~10% &7t

28) 1671 CMIP5 28 ZIE A&H=-7[deiT4, 2012)
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2009 298,808 - 254,904 12,779 7,036 24,089
2010 426,782 172,506 180,762 66,303 174 7,036
2011 794,200 218,314 527,611 47,976 - 299
2012 1,089,210 1,003,715 38,431 20,352 26,712 -
2013 172,137 1,690 158,129 11,342 932 44
2014 180,019 5,291 142,211 32,421 95 -
2015 31,862 13,404 1,213 13,021 3,891 333
2016 288,362 214,464 35,887 18,689 - 8,302
2017 187,302 - 101,592 83 - 605
2018 141,284 64,200 53,800 14,032 7 2,823

* EX: 2018 Mol AL (AFATR), Lat2 Folf e 7=
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(29 ha, B, &, %)

= 457,231 341,225 389 21,448 | 284,785,369 93.3
ME5EA 10 35 2.8 - - -
BHZHA| 393 512 9.3 79 3,843 2.5
HTEHAl 640 686 10.8 133 68,951 13.9
QIHEA 4,939 2,127 39.4 80 806,329 60.7
59N 863 1,352 1.1 61 1,047,053 91.0
CHEZHSHA 100 145 4.5 4 31,015 29.8
=G 985 1,132 16.3 834 299,560 55.3

ESS= NP 1,537 1,752 26.4 116 1,306,309 38.6
a7 22,082 15,374 19.9 3,460 47,020,396 94.3
Py 16,571 10,990 27.0 1,555 9,889,883 95.5

SEEE 19,780 18,815 29.7 2,000 21,334,660 90.3
SEHE 84,435 52,816 46.7 2,946 49,977,391 97.0
M= 75,718 43,376 51.2 3,790 63,184,792 98.2
Tt = 117,882 78,809 523 2,560 43,119,359 94.3
ot 53,871 52,137 30.5 1,714 32,654,486 94.6
=R 39,945 43,579 34.6 1,743 12,509,547 80.0
NS SRR = 17,480 17,588 38.7 373 1,531,795 58.3
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AE

37 7 BR 21cR10 R610T Rl

= 194,806 908,960 185.6 10,594 174,302 99.6
HESEN 18 86 1375 - - -
BLZHA| 167 1,104 106.9 23 1,072 191.8 T
SEEEN 280 521 636 64 392 730 i
AN 1,396 6,693 479.6 32 235 859 ;ﬁ
59N 536 1,835 87.2 46 1,259 427.4 (é
SIEN 60 302 1544 - - - £
SLEFA| 1,130 4,232 320.2 367 2,861 96.1 iél
NEEERX|A 659 1,435 139.5 48 1,375 140.6 ;g:)‘
d71= 5919 25,100 116.0 1,657 26,962 82.1 J“’"
Py 3,751 11,852 85.5 731 7,824 89.9
SEEE 7,900 39,215 110.2 990 13,893 102.7
SEHE 28,305 126,544 198.6 1,472 26,476 95.0
Mt =E 22,860 79,709 180.7 1,842 30,088 103.1
et = 58,531 189,184 214.3 1,468 24,836 118.4
ddEE 32,966 277,245 275.2 809 21,288 128.9
=R 17,997 82,680 123.9 934 13,811 87.4
NS SRR = 12,331 61,224 129.6 111 1,929 49.4
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A 16,711 | 86,845 4,791 | 23,382 | 11,903 | 63,246 9 63 8 154
‘06 4 24 3 24 1 0.2 - - - -
074 100 481 35 211 62 259 - - 3 11
‘08 67 198 29 102 38 96 - - - -
'09d 442 1,018 287 789 153 208 - - 2 21
10 628 1,534 430 766 195 646 - - 3 122
11 1,055 3,159 641 1,116 414 2,043 - -

124 3,681 | 23,220 1,456 8,169 2,225 | 15,051 - -

134 887 4,058 309 869 578 3,189 - -

144 904 5,023 138 553 766 4,470 - -

154 792 3,558 51 92 741 3,465 - - %ﬁfﬁﬁfﬁ
164 1,949 | 12,169 355 2,078 1,594 | 10,091 - -

174 735 2,351 261 886 474 1,464 - -

184 2,679 | 15064 477 5,934 2,201 9,130 1 0.6
194 2,788 | 14,988 319 1,793 2,461 13,134 8 62
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A 2,788 14,988 319 1,793 2,461 13,134 8 62
M2 9 22 9 22 - - - -
2 55 297 17 80 38 217 - -
o= 2 37 2 37 - - - -
o1 21 95 12 83 7 11 2 1
= 2 158 1 1 1 157 - -
o 10 51 - - 10 51 - -
= & 15 68 14 68 - - 1 0.2
ME - - - - - - - -
371 564 3,031 35 229 529 2,802 - -
dH 671 1,437 26 107 645 1,330 - -
= 79 304 4 1 74 281 1 12
e 581 2,417 20 127 561 2,289 - -
HE 145 1,121 6 54 139 1,067 - -
HE 76 494 24 94 52 400 - -
s 143 861 106 626 34 190 3 46
49 250 2,892 40 237 209 2,652 1 2
NIES 165 1,704 3 17 162 1,687 - -
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VLS
(Infrastructure)

X[StAEE
(Underground Utilities)

AL pal-)
(Underground information)

EAAEAMA
(urban planning facilities)

(Urban Planning Information
Service, UPIS)

N

(Sinkhole)
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