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Report of
Typhoon Committee Establish a flash flood and sediment-related disaster
forecasting/warning system in a pilot project area in cooperation with DPP component
and spread to other area
Hideaki MIZUNO , Nobutomo OSANAI
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Synopsis

The Typhoon Committee 1s a joint organization under the World
Meteorological Organization and the United Nations Economic and Social
Commission for Asia and the Pacific. Working Group of Hydrology of the
Typhoon Committee had been proceeding the project of “Establish a flash
flood and sediment-related disaster forecasting / warning system in a pilot
project area in cooperation with DPP component and spread to other area”
since 2002. Five members of the Typhoon Committee took part in this
project. The accomplishments of the members are reported in this technical
note. This report summarizes the results of the evaluation about “ Research
activities in FY2008” from the 1st meeting of the Evaluation Committee of
NILIM in FY 2009 held on June 18, 2009.
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[X]-3.1.14 $& L (Yangtze River)® itk
T, MWW %I 5 Shijiagou )| DK
T D, Shijiagou FlkIL, HuIEHIE B RF
D=, TR EIZ L REEDN 5 ik T
HD, BWEOLERIT IS & Shijiagou i
TIEEHHNC 3 FIC—E TR ER A
T 5,

B, RERASH
120000 000

AR
[ ETeT
[ s+
I [Jenana
[ ssrmionc

- it o ltth

[X-3.1.14 Shijiagou JI| D1

72-3.1.4 1% Shijiagou Vil CiMEITRAE L
I REOHEEZ R LIELDOTH D,

314 TP EOHK

No Date Dischjrged sediment :

Area [m”] | Volume[m’]
1 1991/10/07 1500 1800
2 | 1991/10/08 3500 5250
3 | 1991/10/14 1620 1782
4 | 1991/10/18 1650 1980
5 | 1991/10/21 1830 2379
6 | 1993/09/12 2010 3015
7 | 1995/07/23 1350 1620
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NEN TS EZ A STl & D5
ELRREEE R BN E LT,
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F-3.1.5  FEAERRM & IERAREN
Continuous ) iy rainfa
Date antecedent ] Total [mm]
rainfall [mm]
Jul. 1959 241 848 86.9
Sep. 1965 91.7 289 120.6
Sep. 1968 147 63.2 779
Aug. 1971 446 724 117.0
Sep. 1978 914 106.3 1977
) Jul. 1974 100.6 331 1337
Causeing
rainfall Sep. 1976 97.9 429 140.8
Sep. 1980 27.3 718 99.1
28 Jun. 1981 16.7 66.9 836
23 Jun. 1983 16.3 92.7 109.0
7 Oct. 1991 66.3 32 69.5
12 Sep. 1993 99.6 542 153.8
23 Jul. 1995 804 20 824
1960 217 56.9 846
1961 306 448 754
1962 19.2 472 66.4
1963 436 439 875
1964 16.9 571 740
1966 63.7 528 1165
1967 10.1 63.0 731
Non- 1969 471 571.7 104.8
causing 1970 574 58.1 1155
rainfall 1972 105 511 616
1975 270 334 60.4
1977 415 66.6 108.1
1978 46.5 76.2 1227
1979 107.2 64.1 1713
1992 229 838 106.7
1994 56.0 428 98.8
1996 352 66.6 101.8
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Standard precipitation for

determining the issuance of Prefocturel sabo >
warning and instructions for (s Oy, o of
evacuation in the event of

sediment-related disaster

Provide information concerning sediment- an admmlslrallvs
related disaster (o assist the municipal,
town or village government in establishing a
warning & evacuation system

d lated disaster
warnina information P,efwm, government Inhabitants
Fire and disaster

preventwe department)

Commumcalmn under
the Meteorological

Heavy rainfall caution and Local weather
warning = Station aeteorolegk

When a heavy rain caution or warning s given,
analyze the danger of sediment-related disaster
based on the prediction of precipitation and
warn the inhabitants to exercise precautions
against the disaster

T\/ and radio

e New communication route estabiished ointy b the sabo depariment and
‘agency aster waming

sy Communication from the prefectural sabo department (e.g. standard precipitation for
giving warning and instructions for evacuation in the event of sediment-related disaster)

s Communication from the weather station (e.g. weather warning)

[X]-3.2.5 LHREICEHT D IE®ROIMBER
%

Sediment related

Sediment Disaster

disaster Warning Information
Advisory of heavy rain =

Level 1: The condition of rain is likely to exceed the standard value of sediment-
related disaster occurrence within three hours. It is under the situation to inform for
the resident.

Level 2: The condition of rain is likely to exceed the standard value of sediment-
related disaster occurrence within two hours. It is under the condition to announce
arefuge advice. Sediment disaster warning information is issued.

Level 3: The condition of rain is likely to exceed the standard value of sediment-
related disaster occurrence within one hour. It is necessary to confirm the resident
in dangerous areas finishing to refuge.

Level 4: The condition of rain has already exceeded the standard value of
sediment-related disaster. It is under the very dangerous condition.
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IS g==4¢ _BE
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Date Incident Number of death
24 Oct, 1993 |Kandslide in Km58, Kuala Lips-Gua Musang road 1
11 Dec., 1993 [Highland Towers collapse after landslide 48
30 Jun., 1995 | Genting slip road debris flow 20
g 9sip (22 injured)
29 Aug., 1996 |Pos Dipang debris fow 44
Pampang River, Keningau, west coast of Sabah (storm 241
26 Dec., 1996 | ampang River, feningau, (102 people missing, 6308 homes|
GREG) debris flow
damaged)
4 Feb., 1999 |Kg. Gelam landslide 17
. . (100 people trapped on the peak
15 May, 1999 [Landslide at Bukit Antarabangsa Hulu Kelang, Selangor ofWangan Height)
. - 6
6Jan., 2000 |Mudfiow in Ca,eron Highland (15000 afiecied)
5
27 Dec., 2001 |Kg. Sri Gunung Pulai, Pontian, Johor (4 houses carried away by strong
mud-fow)
20 Nov., 2002 | Taman Hilview landslide 8

$ CAMERON HIGHLAND
RAINFALL STATIONS

1.Ldg The Sg Palas(4514032)
2.Gunung Brinchang(4513033)
3.1In Quarry Brinching(4413033)
4.Stesen Kajicuaca (4413034)

5 Ldg Boh(Kilang)(4413036)

6 Ldg Boh(Selatan)(4413038)

7 Ldg Boh(B.Boh)(4413037)
8.Ldg Folly Ringlet(4413035)

o Automatic
e Manual

Meter 10000
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Cameron Highlands

Date

06-12-94
06-12-99
06-01-00

250199
2204-94

summary

Working rainfall | Occurance mm/hr| Non-occurance mm/hr

Occurrence Non-occurrence
3.4
22.9

21.3

08-02-94
18-03-94
2208-94
2206-96 28.5 11.5
(75 Events)
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Snake Line :
:Z / on line monitoring begins
5-1-2000 @ 2100hrs

hourly max Rainfall Intensity
(mm/r)

nnnnnnn

Working Rainfall (mm)
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hourly max Rainfall Intensity (mmihr)
3
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[4-3.3.5 TH)SCE T A R HERR b
PR REEERR O ERT R (2004 )
3.3.34 ETILREBUSNANDER
~ L=y 7 T, VT HA L TOTE
WEAT D T2OIA ¥ —F v h TORERIE
EERTOFT L TA VAT LERRE L,
X-33.7 (34> T A VAT LOFERHE
HCTHD,

[X-3.3.6 Hi3~=V OFAEMEFT & /R B
FTONLE



astees  Cruteriaof:
Daily Rainfall =40 mm and
2 Hour Rainfall = 30 mm

NOT Meet

Therefore Snake Curve not activated

Raintal ren)

Landslide Occurence
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3.4 % A (Thailand) 341 FERTWREBICL DEHEK
341 H#ME

2 AT, ERRENEE LT, 1T
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Rain Gage S
RIU Radie
S
Remote Terminal Unit

Water Level

- (Remote Station)

r
__Rain Gage w /
| RTU Radio //

Remote Terminal Unit

Wiater Level

-{Ramme Station)

M-343 AT LAOW&

X-3.4.4 XV AT LOEHFINEEZ R LT
Tu—Fx— b ThoDH, LRBUIhE Lz
BT O ORBKET — ¥ %[5 L, BEK
BOWMNBIAENDERND THEINDLY
AR, BUFTIZE MG 52k E L, B2
T R_RTOaIa=7 4 —ZERERET
HZ LT D,

Steps of Warning by the Early Warning System

Turbulent weatherl overcast! cloudy

..... »{ Close monitor znd surveiiance }——s{ - warn people to be carerul |

Heavy rainfall
~
Continue heavy to very heavy +Evacuate
Rainfall reaching the criteria +Request for relief to district/ province
for evacuation «Follow up report from the headquarter
\

[Annomce fer normal situation and
l Bring evacuee back to their villages

and do as explained in the
handout
& Report to provincial authority

(. Villages follow upl watching out ]

MNormal

Situation |

[X-3.4.4 FIE

0-3.4.5 LR BN %3 B 720 00 S
Th b, KATHEIRK (AP 2 % il
BT DL, ERERT S,
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Local Time

moving
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— To D M9 K X/ (Coordinating
Center Bureau of Research, Development and
Hydrology) |2z Hil5,
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IEICET DMk A D5 & & biz, KA
RO 2R T 5 H 15, EEOENF
B2 o 5, BMITONTIEL, FEEE L
THER SR & RS MO B D 2 L R HD D,
I BT, WEEECOWTIR, BEEEA FE T S
TODFIREHDLDL & L b, BRaexlS
e, (ERZLZEMEICBEIT2 X 561
720, REEHEEIZ R L2 T HEEH
0D,
Zo7uy s ME, BiKE (Department
of Disaster Prevention and Mitigation) . H1J5 H
it #  ( Department of  Provincial
Administration ) . % A & 4 ¥ ( Thai
Meteorological Department) . #IL ) & i &0
(Department of Mineral Resources) D3 T
T T %, 2006 4 8 H 31 HBIET,
#5000 NDRT T 4 T OHUSEE R
22T 7z,
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351 #BE
AKr7avxr MTIE, 7 AV W EREE
G —E A (National Whether Service)
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WHELTWD, ZOEETIE, v~V T

AL NT T ASEEROFE DL HFE 130

JETHRIEN DAL 25 EETOY—T ¥ L
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FuY=s TR, B

gt e LT 5,
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[4-3.52 (XX 7 m X T ETONE
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5 ERE X0 BT PE g K I
2500km (2573 Y . YAP, CHUUK, POHNPE],
KOSRAE @ 4 N THERL S 4 %, HEHINIZ
6m00%ﬂ%0\%®9%ﬁ®%fkﬂ
#59, POHNPEI 3 fg K)o b A A%
<, WBoTW5D, 27 uxyTHEI TR

BEUZZNFE TH I HE Liiﬁ)o?‘dﬁ\

1987 4F 11 AIZHE KAE NINA | 2002 4
7 AIZEJE Chata’an, 2002 4E 12 AIZHE
Pongsona 73 1@ L 72,
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Federated States of Micronesia
Uriek Afell

Yops ™ - h Nammsaia
gk . ‘m;‘u rrrrrrrr fW » 1::1'5:\. hh;_wmnm .
aresrad WA » |
:-mp:wuu’"' sl ?:.::::I '*“p?:‘ "““"Et o it “. i lnl:'\P B e il
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N o . < POHNPEL
S o e
“Kaplegamarangh Aled
4-352 7R EAOMME
352 ITWMKEDERE
I 7 Ry CHUUK M Cik, 36k

B2k & L THIT R Y= Rv v 7%
YER% L7=, CHUUK M Ti%, AD%%#L
TWLZ EITMA T, BROBEEIHE 2 T
WHTZH, TRV LD R REDIRA
DAREMED E E - TV D,

200247 H 1 HS 2 BIZHT T, BJE
CHATA’AN 2’ ZAE b 72 b L7e (K-3.5.3),
Z DML 500mm OBEKEEZ H7-6 LT,
ZOEROWYIM L ZO%EA O T, 200
FIFTLA LTI R0 B3 AE LTz, T D
DRKERSE 7 A 2 BHOHRT 7 BN 544 2
REER CORNZHEA LTz, 22X 47 AD
FaNEL oty ZORENSLITOX
IR EASHRED TWOL MR H 5 & 43D
ST,

(1) #14_VY A[gEtE~ » IS H
TROANAF =R = DFEL, &
A7 X T ORR O FE -

(2) NEERT T v 7 BELTNDHH
WD FEE DOFRIN

B)i%ﬂ%’ﬁikﬁgyz%b®
B % & BRI B R0 [ BR ARk 1
HE B S8R OB %

(4) HEARIZRES 2 AN x ~DREZ

(5) KFIZOWTHERICEREEZD
DAl a=—var VAT
LD B3 &b oD 22 4 it oD e
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353 EZERBHBRTLOBEARITOD
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A RTA L ERE LT, ZOHA RKTA
E, HUE &g - BRI A B RE L
T, BEKE - ZOHIMHE - £OBEIZES<
BMEARELEZLOTHD, =& xR,
PALAU Tl AT D & 9 iR AR E LT,

(1) T ILNE(Forecasting criteria) : 36
RE[H]C 5~6 1 » T OREKET, 41
1 K720 0.5 A v F OREKEN
FOAEN D56

(2) FRFFEUE(Critical criteria) : 36 FRF[i]
T8 A U FORKET, 4% 1 K]
W70 0.5 1 T DOREKEN HIAE
No%E

ZOMOML TOEF L LT, AR
Chata’an TOHEHNZEESWT, CL 71 > D

38

&AL LT, 2007 (2 CHUUK #
TOLAHAY— R~y 7 2ER Lz, F
o, PETHETH, EFRXE—bv 27
T AR RO FTROIDdDTA KT A
ZhagE LT,
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BN L H FEANC RS W TR KB O RE &
BIBEKEZFT D (77 vy aT7Ty
REEAR 7" 11 77 INEFMP)] 217> T\ 5,
ZOTa s T HTIE, 2~15km” O/ G
MEE LTS, 2B, ZRENO/NiK
TIXEREZRT H-00ENE (Bl 2E
Wi 17793 a7Fy RTAX A R
EDHILTND, [M-3541X7 T v a77
v REEHL 7 0 75 LD 25 L O ] T
H 5,

s
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3.6 AN kFL(Viet Nam)
361 #BE

N FAZBNT, ARCHIEY 25
77 vva7Ty RORELEZTNT 1T
BOHE P 13 [E 50K LR — B 2 (National
Hydro-Meteorological Service; NHMS) T %,

4-3.6.1 IZEFRKLXGEY —EADE
2 —DONERTH L, EBFRKILKGE—E
ZUTW - Hulik - B 3 oo Lz ERE
hter2—%f42%, AEANTIE, HEE
Pl SiE#H= (Surface synoptic observations :
SYNOP) #LHI BT 2% 93 H pr. Ml & i

(Meteorological station) 7% 323 2>, &
BEFTS 157 A ET. KSCBURIETS 138 AT
ICRESN TV,

Bk KTTV KHU VUC VIET BAS |
AHEC FORTH OF MORTH ¥

[ulmv BaNG BANG lAcuo‘[
G D VRN DRLTA

DA KTTV Krill VUC BAC TRUNG B9
FHISC MORTH OF CENTRAL VM

G KTTY K YOS TN TRONG BC
mm’m“'

AL KTV KHU VXS TAY NGUYEN
FHRAC FOGHLAMD IN CENTRAL VN f'--

[X]-3.6.1 HK K GE X —DALE

362 IMKENREE
1990 4E72 5 2004 4 £ T 15 4[] THRA

L7277 T vy a77y Rid 170 [BEE < 54
L. ZA6 I LEMETRAE L, FFIC,
1A +F ¥ 7 (Kai Chau)l%, >+ 7 (Son La)
. /N« ¥ v (Ha Giang) & CiE, [F#IEC
1993 4£, 1995 4=, 1999 4E, 2001 4ED 4 4F
ZERS NMAETRAE L, 20X 5 723550
b, 77 v¥aT Ty RICET BRI
~ v PERERTLEEHIZ, T A
(Nam Pan)JI| & F 2« 7 (Nam La)) 383812 35
WC, 79y alTy ROTER AT
LEHEE LT,

- NV

363 EHBMHBIRATLOBEAXRTOD
TV FORRE)
3.6.3.1 ETILRBOME

N KM F AT, Y2 - F(Son La)ifi & it 4L
% J 2+ 73 (Nam Pan))1], 74+ 7 (Nam La)
JIPE, == A « N (Ngoi Pha) JIliicik (5
5.-3.6.1), ==aA + 74 (NgoiLao) JI%E
FOURIRE LTz, F o« 30 )| O s
1% 418km’, F A+ T I O FEIKEAE % 455km”,
=aA N OFIREFE L 54.5km*, ==
A+ T AN OWIREFE L 541.5km> TH 5,

BE-3.61 =aA - )IFEko L igR
T L NI & T 2 - T T

199046 H 27 HIZHEJRUZHE D RN AE L,
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Tro BEA~T Z— LD HAMEDRKIZONY
BEEOENRINTLE ST,
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ENOOT —HIREFEEZ R LTEHDTH
Lo KHIZIEZ, BEIREAKE - RGBT 2
CIE], BEhREKEBRIFT 2 OFITR LT,
Flo. ERENOBRIFT CRAKEDRE T
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BEBPFTTIIARMO ER A TREL TV
b, Fiz, PIXVEHEEAKRE (10 43 T,
H 3K TH D, BUED L Z AT AT AT
HEICT7 7y a7y REZERTE R,
BeKEDY 10 43I 10mm & D WO IEAKALA
2m E&H L72BEIZ BIFex DAL T 4 A

Z BB q_f‘oﬂé [FRFIZ, ZOHug D
éﬁ@?é IEDLHDOT, TNEZITTUR
— FEERR LT iU b7evn, L7
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BIRICEAL, 77 vy a2a77y RTHIE
TNERETOILERD S,
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Ieansi
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72k, RV CII R4 2 ik L iFhlic
BAEFHRIC X DR AKMEE Y TV Z A LT
THRIT AT LG LT, [X4-3.6.3 135
EHEOHEZ R LZbDOTH D, il
%1% Marine & TELEMAC2 Z A& bHE 7
HLOTHD, K-3.64 FEMEFFEIZHWE
20X20m A v ¥ = OEEHEEHR (Digital
Elevation Map) T® 5%,

[4-3.6.3 EMEFHE OB

X-3.64 A v = DEM

3.6.32 Ak

AR AT, AL 2.075E% ]
WIZAS, FEARERN & FEFR AR MR & AR T
72  FEICTIX Ay LT,

3.6.3.3 THKERAERERDRERTE
[X]-3.6.5 1% D 5 s AR L UERR O B TE



RThHo, AN, 77y 2T7T v R
DIAEFMFITLLT D & D12l o7,

(1) #HEEETRED 198mm LL LT 24
R ED 125mm LL EDFE,. 7
TyvaZTy RBEIY I D,

(2) HFEEATH R 198mm A TH 24
RN 150mm LA EDOBE. 7
TyvaZTy RREZY I D,

Setting of parameter of critical line/zone for
50 Nam Pan - Nam La

a0 18/VIII/2003
350
£ sm
250
271111991
200
)  Dangerous
100 hd
(¥ .
50 Safety
0

0 50 100 150 200 250 300 350 400 450

Rainfall for 24 hours{rmm)
4-3.6.5 L HbSKEERATER O ER R

364 SHROFEE
A14133.6.3.3 TR LI RAESRMORKGEE
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TR EERIERRE T 27 NIk
FEHIIZ 2002 FED D 2008 A F TD 7 AHEHE
fiL7-, tWBEHE VO ARBL L EED
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FrEUICTRHcERTE., TRKED
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DD =D DIFREFET DV AT LD
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AEICERSE, ERE LTRETDH LW
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1. IWKEEREMEENEDREFIR

THD S ER A SERRIEAERR (Critical Line : LA, CL) ORREICIE, Ho7RBERERE KE
GRS MEL L 22D L, FRODFSICINE TERWEAIE, %R &4 5 oKk
ISR CL ARETHZENEZONS. LLTIZ, EHM A CL ORETFIEA R
7.

(1) CL BREDXG &R DHIBICHONT, FRT2ARKMEZEEL, ZORGOTTHE:
Ml 3L T 2B A BRINT 5 (R-1.1 B3H).

®-1.1 BHARXM—E

Conditions Cases

1. Volcanic regions

Regional - :
2. Non-volcanic regions

1. Small rainfall area

Rainfall | 2. Medium rainfall area
3

. Large rainfall area

1. Granite zone

2. Volcanic ejection zone (active zone)
Geological : —
3. Volcanic ejection zone(inactive zone)
4. Tertiary sedimentary
ZZT,

Small rainfall area : Probabilistic rainfall of 100 years less than 250mm/day
Medium rainfall area  : Probabilistic rainfall of 100 years from 250 to 350mm/day
Large rainfall area . Probabilistic rainfall of 100 years more than 350mm/day

(2) CLOREFE RHEAR or 25 2&ETS.

(3) IBE L7z CL O E FIEICB T 2 07 CL O X 27 5.

¥ ZZTC, CLOMEXIL, HEHEAZDOES -045, IREROHE 109 L5,

(4) |E L7z CL OB ETE, FMEBLOHEB ICRIET 5 100 4= 1 FEMFE3 CEME)
LENE CEAE) 28T 2 (M-1.1~KX-1.3 ZH).

(5) Q) TIE L7 CL DHE 2F5 D, 73>, (4)THi L72 100 FEfER 1 FEfIR &3 ofE (OF
Ve, SR CESME) (c y B Z@iRd 2EMERET D, ZOEMERR L
D UKD A IRFFEIC IS L7272 CL & 72 5.

BR-1



(1) HulseZeft:
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Guideline Method A
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Committee Method
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= Volcanic ejection zone (active zone) o Volcanic ejection zone(active zone)
|| = Volcanic ejection zone (inactive zone) Volcanic ejection zone (inactive zone)
o Tertiary sedimentary 80 . Tertiary sedimentary rock zone
Mean value \ean value Mean value Mean value Mean value
= (304,29) (346,30 L 342,32 1
Mean value | (9465001 60 (254'2\6) ( | ) (36331)
(244,25) \ N
- N 40 | \ o
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s QQ o o OD .
\ 20 w
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2. TR EEMBHELENEDREEN

2.1CL OHE

1 CTRLZIFMICOWT, FEH R A R, BERZTNENEYN CL 2R E L. &-2.1,

[X-2.1~[x 2.6 (

IRRE LTz CL ZoRd.

#-2.1 CL—E&#F*
Conditions Cases Guideline Method A Committee Method
Volcanic regions y=-0.45x+161.6 y=-0.90x+347.5
Regional
Non-volcanic regions y=-0.45x+142.1 y=-0.90x+281.0
Small rainfall area y=-0.45x+115.9 y=-0.90x+206.4
Rainfall Medium rainfall area y=-0.45x+128.7 y=-0.90x+287.3
Large rainfall area y=-0.45x+169.9 y=-0.90x+361.6
Granite zone y=-0.45x+123.6 y=-0.90x+254.6
Volcanic ejection zone
) =-0.45x+134.8 y=-0.90x+304.9
(active zone)
Geological
Volcanic ejection zone
o y=-0.45x+185.7 y=-0.90x+357.7
(inactive zone)
Tertiary sedimentary y=-0.45x+165.8 y=-0.90x+339.8

BAE-3
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Hourly rainfall [mm/hr]
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Hourly rainfall [mm/hr]
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2.2 CL OFFEREL

2.1 TRAE LT CLIZx LT, ik 16 I B AREW TRAE L7z F e B SKERAERN (X
2= 74) AL, 4i% CL OFEE % REE L7

R 16 FFITHEA LTe e B SEEIAEE T, ARrk L Ok B RS #R-2.2 1R
TEBVTHD., FREBIZOVWTHELTE CL BEPARX—2 T4 > %[K-2.7~[X-2.8 |Z/R
.o 7pds, BREET (BEEIR), BRI (BRI, =FE (ZEHR) OMESREICOWNT
%, CLEESRMORSRIE Lizizsh, RENLERI LI,

LY, FBERFEMHICESS CL Tl BHE A LR, BSRL LIS, MitdgoFELT
RTHIETETEY, ZOEMERHRTEZ. Lo Laen s, Humsl:, #ERETIg,
OO T CLBEBLIANZ K EN AL TV DT, EREATABM21E, T—Z DiE
LOXELMERTDINENDD.

U EDZ &G, +37BENERE SEERN 2GS, R CLIZREMRSMICED
WTRETDHZEPEBADNTHDLEVRD.

%22 LRYICEFRAER TR LR R R

Place of occurrence | Date of occurrence Regional Rainfall Geological
Tochio Volcanic ejection zone
July 13, 2004 Volcanic Small rainfall
(Niigata pref.) (active zone)
Miyama
July 18, 2004 Non-volcanic Small rainfall Tertiary sedimentary
(Fukui pref.)
Kamikatsu
August 1, 2005 Non-volcanic Large rainfall Other zone
(Tokushima pref.)
Niihama
August 17, 2005 Non-volcanic | Medium rainfall Fracture zone
(Ehime pref.)
Miyagawa
September 29,2004 | Non-volcanic Large rainfall Other zone
(Mie pref.)

BT




Hourly rainfall [mm/hr] Hourly rainfall [mm/hr]
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