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An Experiment of Landslide Forecasting Using
a Mesoscale Rainfall Model |

Ryohei Misumr*

Abstract

A forecast experiment of landslide is conducted with the use of a mesoscale rainfall
model. The rainfall model is physically based, which predicts rainfall at 2 km grid
intervals. The predicted rainfall is inputted into an empirical formula and the
occurrence of landslide is evaluated. We applied the model to the landslide disaster
caused by Typhoon 9307. The model predicted 48% and 829 of the study area as the
occurrence regions of severe and non-severe landslides, respectively. Actually two
severe and nine non-severe landslides occurred in these regions. The results suggest the
possibility of landslide forecasting with the use of a rainfall model. However, some
problems were pointed out through the experiments; for example, the predicted
landslide regions were too wide compared with the actual ones. We discuss how the
problems will be improved.
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Fig. 2 Distributions of the sea-level pressure at 09 JST on 10 August 1993 by (a) the observa-
tion and (b) the forecasting with the global model. Contours are drawn every 4 hPa.
Broken lines indicate the typhoon tracks.
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Fig. 3 Time variations of (a) rainfall intensity
and (b) cumulative rainfall amount aver-
aged through the study area.
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Fig. 4 Distribution of 36-hour rainfall amounts starting from 00 JST on 9 August by (a) the
observation and (b) the prediction by the mesoscale rainfall model. Contours are drawn

every 100 mm.
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Fig. b Time variation of correlation coefficients
between the observed and the forecasted
distribution of 3-hour rainfall. The shaded
area indicates the period in which the
rainfall intensity averaged through the
study area is stronger than 5 mm/h. Bro-
ken line indicates the correlation coeffi-
cient of 36-hour rainfall.
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Fig. 6 Distribution of 3-hour rainfall from 15
JST to 18 JST on 9 August 1993. Contours
are drawn every 25 mm.
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Fig. 7 Areas of severe and non-severe landslides predicted by (a) the observed rainfall and (b)
the forecasted rainfall. Areas of severe landslides are represented by dark shades, while
non-severe landslides are represented by light shades. Black spots denote the locations
where landslides occurred. A big spot indicates a severe landslide, while a small spot

indicates a non-severe landslide.
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FRIOZERD 13, BROAEHAVTIHREELT
R 2548 BFonlWbDTHEEELLN
%, THKEOREINBDO A7 5, HEPL
BIlbikET 5, XD TFRIOBZEZEZ/NEST B
HiclE, ThoDFBESEFNVICEA T A LEH
b5, WEF— s eV ARO T E FViZ
Okimura and Ichikawa (1985) % Montgomery
and Dietrich (1994) BRELTW3, INHD
EFNERLAZDETFNVEMAGDLEEDL I LT -
T IWKETFROBEE LD LEIE S T L
TEBREEZ LN S,
T4OMEAIE, 9 H 21 BLIBOREBRE D
Hm, BXU 108 1 REOZABMSKEROFEE L
EFRTER L -722ETH B (Fig. 3a). B A
ofuliE 10 H O BFtHIC KRB cRBEL T8
D, BRZORLICNEREORKMEIEAE N,
FOERERICENIEHICESE >, BROK
BAERONBRESB DI FRlahT & d,
Fig. 2 iR L7, BROPOLREDOTRIZEZ 1B
FRLTWVWE, T8bb, RREFUMBTFRIL 2B
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BohbSERREEL &L, BROPLMET
DIKEZURHBEE V1212, WRBE BT
flahidbotBbn s, $-H5ROEBEKD
MEBORBEMISITE v i, SEOIENFHEE, 715
bHEOBERESEROFL ORI S L,
iRy EicERLTVw 3, 2FRTFH#E T
RBRIDLIBEROPLIEDES, BLUKNR
OB EE TR TE b otz TH S DR
i3, 2RFHWEFNVOKESBEEOM S &, 7
L L5 X ECMWF B o®EEDE
Bk LTW3, FRIOKEE . LT 20l
BEOPLSTE, 8L UOHEOMEIHEMN L B
EHNCRBTE 3 X ) BFHE F VLB AL
L5,

55 OREIGTERRITH 3, SHOERTIE
42 B O T8I KRBT B CRAY YMP-2 %4>
TRI20 BSREE Lo, BHRER ICEFLVLERHL
556, COMNERMIEET &3, OB IR
WIERETEM OB IC L - THRIRINETH S,

5. F&o
TWKEETFHT ZEHMT 2km B FORRT
HEFVEBEL, 1993 FELR 7T EZREWUR
T RIERZEIT - 120 & FVIREHID 48% 2 H K
BAWKEOFHARE FRIL, KB Z OFEEN
T2HOEKRBIWRENET -1z, F B
82N =B LMK EORAEMS L TFRIL, 20
EHNT I HOBMIT IR ENMET -2, Th
o> DFERE, BRTHlE 7 vt K ED TR
BRTH 3HEEHERL TWL 3,
ELBERELT, () BN EHEOBA
i, (2) WFEEERNTO@ERE TR TE LD -
&, B) FHllshictWKEDRER S EEE
LVETEZC L, Q) BEEBABOBMVFE
WEE, BRBOMROAMEEE v THlTE
Bt &, B) FEMMSIMYTEL L,
BEF oI, ChOoOREERLE SBRTHIT X
WD ERR LT

8. 3 RTBBUERET IV

2ETHUALBENTHIEZ VORBIER, 3
RuBBELEREF VELEZ 5N 3, SRTE
BLEEE 7 v oA XA, Durran and
Klemp (1982) @ 2 R7TEF V% SIRTTICHIE L
1-bDTH 5,

(z, y, O BERICBVT, B#EERS (v, v, w),
BRTKE (0, BAL 0), kRKEAH Q) B
L UBKEBEEH Q) OFHABRRIIUTOLS
ICRE 5,

ou Ou ou ou
Y +u p +v o +(Gu+Gu+Hw) o

o’ o’ \ ‘
4—c;ev< o +G, P ) =D, (13)

ov
Y +u or +v By +(Gu+ G+ Hw) ac

on’ o’
+Cp9v<a_+62 oy >:Dv (14)

ow ow ow ow
o +u or +v o +(Gu+Gu+Hw) ac

or’ [ 6 ,
+Qaf{&,—g<54ﬂ6wJ+Dw (15)

or’ Rz [ @ d 0
o 7;6;[?%;(pu)~%——~(pv)%—G,6{(pu)
P 8 Rz 06,
+GZEE('°”)+H ac (pw)} =6 o
(16)

06 060" 06 - .06
5 +u - +v P +(Gu+Gy+Hw) ac

=——L:P1+D,, (1n
G
90, 00, 00, 06,
o +u or +v oy +(Gu+Gu+Hw) a
= P1+D,, (18)
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0Q, 00, 00, 06,
ot +u . +v oy +(G,u+sz+Hw)~—6(
= P1+D, (19)
feri L
R
@:MHﬂmgxn=(f)% (20)
0

FEoRicBWTC,, C, 3ZhZFhEREZD
EEB L CERLS, R BEBRESOKTETER, L
BIKEKDOTULE, p IIKE T p, = 1000 hPa, g
RENINEE, ZOMOERIAXHEFL TH
B0 N=DOWIIHRERFOME THRESE DO A
DBIEL, 5y Y 2D WEHRBEREDS SOTH
#EKTo D DOVWIIHIRIEBAERL, B A o
WTROKXTE T,

. 0'A | 84 8’A 0%A
8’4 8’A
+(G*+GY) aé,gJ-}-K,,HZ e (2D

ZITK,, K, 3ZhZThKE, $EFEDILEE
T K, = 500 m*/s, K, = 10 m®/s T %,

X (13)-(19) BEMESEIC K > THRL . B
2471213 Klemp and Wilhelmson (1978) #3#8
RLIIAL 2PV T4 Vv IEERAVS, &
BEEAREHIIH L TRIEER 7 v 7% 0.25 7,
OFIC>WTIRIEEMZ 7y 72 2W &35, %
MIZEDEBREIC O WTIREEESE, B
DVWTRPRENEEZH VS, BRKMHEL LT,
LETOBRTIBRAICER T 2EHOAES 0 1<
BBESICHERAMERET 5, HOBARKHER,
BB O S %81 3 2%, Orlanski (1976) ®

BHERZGER V5, Q OFBMEL L TR |

BEEX, woyliEE 0L 45, FOMOE
BoyiER, 2RTHEF VO FRIMEEREL
THEA %, TRTCOEHHPERREBICET Z 5T
BEREBROEL, 20BEE2BRTHE 10
L LTE X 3,

o

V=T XY REBRT — 5 IKRIFERT O HRE
RBERICEML TV, -8R EH
DHEEAZRICERRFREF LVORBIIOVT
BBEEL TV EEBIL, BHURHiIioWT
STEIEFEEL TV, &5, TBRE
DT — 7 BERBRT»SREL TV 2220
Too TTICERSEE VI LE T,
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