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Meteorological Disturbances and Precipitation during the Niigata-Fukushima
and the Fukui Heavy Rainfall in July 2004
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Advanced Technology Research Group,
National Research Institute for Earth Science and Disaster Prevention, Japan

misumi@bosai.go.jp

Abstract

Meteorological characteristics of the Niigata-Fukushima heavy rainfall on 13 July and the Fukui heavy rainfall on 18
July 2004 are studied using the outputs of the Regional Spectral Model (RSM) of the Japan Meteorological Agency
(JMA), the upper soundings, the 10-minute data of the Automated Meteorological Data Acquisition System (AMeDAS),
the Radar-AMeDAS rainfall, the radar echoes derived by the JMA radars, hourly observations at meteorological
observatories, and the data of the vertically looking Micro Rain Radar and the Snow-Rain Intensity Meter at the Nagaoka
Institute of Snow and Ice Studies. During the Niigata-Fukushima heavy rainfall, a meso-o-scale depression is found just
north of the heavy rainfall area, and the northeasterly associated with the depression and the southwesterly from the East
China Sea strongly converge over the sea. Another convergence zone is found along the coast line in the south part of
Niigata Prefecture, which is formed at the leading edge of the northwesterly from the meso-o-scale depression. Fall
velocity of raindrops measured with the Micro Rain Radar indicates that large raindrops are produced below the 1.5 km
level. These results suggest that the convective clouds formed in the convergence zone over the sea move toward the
other convergence zone along the coast line, and the raindrops strongly grow in the lower layer of the latter convergence
zone. For the Fukui heavy rainfall, a passage of a meso-f-scale depression is suggested by the surface pressure
suppression by 1 hPa during the rainfall event, although no mesoscale disturbance is found in the output of the RSM. The
air at the middle level of the troposphere is relatively dry in this case and a cold-air pool is produced at the surface of the
rainfall area. Westerly from the Sea of Japan converges at the edge of the cold-air pool and radar echoes is broadened and
persist longer periods over the land area than over the sea. It is suggested that the convective rainfall associated with the
meso-f-scale depression is enhanced in the convergence zone along the edge of the cold-air pool. Because mesoscale
depressions are considered as the key factors of the heavy rainfall events in both cases, some monitoring systems for such

disturbances over the Sea of Japan are required to predict the disasters.

Key words : Rainfall, Disaster, Landslides, Floods, Mesoscale depression
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Table 1 List of people killed by the Niigata-Fukushima heavy
rainfall in July 2004 (based on the articles of Niigata

Nippou and Fukushima Minyu newspapers).
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Fig.2 Daily precipitation analyzed with the Radar-AMeDAS

on 13 July 2004 (units are mm) and the location of the

cities and the towns where people were killed.
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Fig.3 Distribution of pressure (solid lines), temperature (broken lines) and wind vectors at the surface at 21 JST on 12 July
and 09 JST and 21 JST on 13 July 2004. The data are the initial values for the JMA Regional Spectral Model (RSM).
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Fig. 7 Rainfall intensity estimated with the JMA Radar composites from 03 JST to 18 JST on 13 July 2004.
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Fig. 10 1-minute rainfall at Nagaoka Institute of Snow and Ice Studies (Suyoshi, Nagaoka) measured with the Snow-

Rain Intensity Meter and (b) its 120-minute moving average.
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v v 00000200000000000000000000
n=y =g+ - 040
ox y 000000 1500006000000000000
o o 000000000000 0000000060000
u, %4%.m7+m<m@ 050 00000000000 0O150000 1% 10*s'0
000000000000 19870000000000
v v
%—%=Urﬂ05+0yvm§- O 600 D??[]DDD[]kmD[]DDD[]DDD[]DDD[
i y 10°s'0000000000000000000000
Q0000000000 0000000000000 0000 40kmO00000
0000000000000 000000000000
u_ (= )3y = 3) — (s — t6) (1 — ) 970 00000 60000000000000000000
dr (5 =x)0h =)= (5= %) (1 -n) 00000000 s000000000000000
v =) =)= = )l = ) . 00 1.5km0000000000000O0D0OOO0
@’(%—%M%—%%ﬁk—mﬂa—%) 00 12000000000000000000000

gooboobobboooooobbbbooooooooo
gooo

0190



ooooooooooooooobooO400020060 30

25 OOooOODOO
gooooobbooooobobbboboooooon
goboooooobobooooobobooogn 300mm
gobobooobobo2mo0oboooboboboooon
gooooobobbooooooobobboooooooo
gooooogobobobooog2oe040d9ob 100300
gooooobbbooooooobobbooooooon
OORIEGL O FG21-HAOOOOOOOOOODOODOO
goooobobbbooooooobobbooooooon
goooobobbbooooooobbboooooooo
goooobobbbooooooobbboooooooo
2mJgooboboooobooooooobboboobood
gooooobbbooooooobbboooooooo
goooobobobbooooooobbooooooon
goooobobbbooooooobbboooooooo
gjooodooooooeoooobooboboboon
gobobooooogoobooboooooooboboobooo
goooobobbooooooobobboooooooo
goooobobbbooooooobbboooooooo
goooobobbooooooobobboooooooo
gooboboooooooboobo20000oon0asno
gooboooooooooboooooooboboboo

obooboobog2se04s°e00000000000 11.9m
gooooooooooobobi112.m0ooooon
goboboooooboomooobo 2moboboooon
goboooooobo2ostoognrobobd 3mO
SmO0O0gooooooo,3,4,7,8,9,11,130000
godoooboo@mboobomdooobooobDenm
goobobooooobobbooooooobmoo 7o
siidddddddooouoouououoououogogg
ododoooooo 200000000000 emO
oo 2mbbObObObODODODDODDO
ooooobobbooooooobobbbooooooooo
goooboooooooboboo

3. 0O0gg
3 Jooooooooo

20040 70 8OOOOOOOOOooOoooOooOOOOO
ooooobboooooobobobbboooooooo
gooob goooobooooooooooboooo
gooboooooogoos2o0bobboboobooon
54000 225mm0 135mm/h 000000000000
oooooobowvooboboesboboboboooooboobo
ooooooo 7:10-8:000 100000 75mm0O0O0

60

40 [ L
Eul @\ ______ 016 0000000000000010000000
fiig ___,—’I' go0oooOoobooboboboboooog
20t 184 _,--"" Fig. 16 Surface of the failure slope in Photo 1 measured with
™ - FENEORS

. the laser distance meter and estimation methods for

— slope length, angle and depth.

0 10 20 30 40 50 6

0 70 80 90 100 110
IKF BERE (m)

02 O00000000O00O0o0oOo0oOo0oOoOoooOoo
Table 2 Angle, length, width at the foot, and depth of failure slopes.

&5 |t R PR R ) | AEE (m) | FHOE (m) | #E (m)
1 Wi B b it 37N26” 54.3” | 138E5815.9” | 34.4 48.0 25.0 2.4
2 Wi BT At it 37N27°11.0” | 138E58°57.9” | 52.8 15.5 7.7 1.6
3 Wi B b i 37N27°10. 1”7 | 138E5857.6” | 44.7 42.4 3.0 3.2
4 NN 5 37N28" 13.8” | 138E59 14.4” | 27.0 12.5 10.5 3.2
5 Wi BT+ o A58 37N28 37.8” | 138E58730.2” | 41.1 52.8 25.7 1.2
6 Wit - & 25.6 112.1 70. 3 9.4
7 WiRH o a 37N28 24. 1”7 | 138E5810.2” | 64.8 17.2 39.6 3.5
8 B T 4 48 37N28” 26.3” | 138E58"13.9” | 34.0 32.7 2.8
9 H R I T AL 37N32’ 11.1”7 | 138E41737.6” | 22.8 44. 3 32.1 2.9
10 HZ g T dp L 37N32°02.7” | 138E41725.3” | 27.4 31.5 0.8
11 22 I T G 1 37N31722.9” | 138E41°38.3” | 26.0 32.9 20.9 4.2
12 H I T ) 1| 37N31°21.8” | 138E41747.6” | 39.9 11.9 12.3 1.6
13 = ST RR 37N30” 25.5” | 138E45°43.6” | 43.0 18.0 8.8 4.1

g0



00 le0700000000000O0DOCOO0OOO0ODOCOOOOOODDODOO

ood1 gooooopooooobooboo 22000 60
Photo 1  Landslide at Tsuchigaya, Tochio City ( No.6 in Table 2).
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Photo 2  Shallow landslide (left) and deeper landslide (right) at
Tsuchigaya, Tochio City.

- = NN
o o o

Rainfall (mm/10min)

o

]

0:00 3:00 6:00

o

9:00 12:00 15:00 18:00
18 July 2004

017 O0OO0OO0O0OOOODOOODDODOODODOODO 7018
gooooowogo

Fig. 17 10-minute rainfall at AMeDAS Miyama (Asayajima,
Miyama town, Asuwa-gun) on 18 July 2004.
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Table 3 List of people killed or missing by the 2004 Fukui

heavy rainfall (based on the articles of Fukui

newspaper).
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Fig. 18 Daily precipitation analyzed with the Radar-AMeDAS on
18 July 2004 (units are mm) and the location of the cities

or the towns where people were killed or missing.
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Fig. 23  Rainfall intensity estimated with the JMA Radar composites from 01 JST to 11 JST on 18 July 2004.
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Fig. 24 Latitude-time sections of rainfall intensity estimated with the JMA radar along 136° E and 136.5° E on 18 July 2004.
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Fig. 25 Time variation of wind, temperature, precipitation (every 10 minute), pressure (every
1 hour) and convergence of surface wind (every 10 minute) at Fukui Meteorological
Observatory.
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Table 4 Angle, length, width at the foot and depth of failure slopes caused by the Fukui heavy rainfall.

&5 | W w4 o g R ) | MEE (m) | FTESOE (m) | ®S (m)
1 i S 35N59702.2” | 136E17°32.8” | 47.6 31.5 5.0
2 4 S H A 35N55756. 77 | 136E18727.2” | 36.5 36.9 36.3 3.0
3 1 R T 36N00"13.6” | 136E16"02.6” | 49.5 9.2 22.7 2.6
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Fig.26 Locations of Mikuni, Koshino and Ohno
where are used for the calculation for
convergence of surface wind. Locations of

Fukui and Miyama are also shown.
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Fig. 27 A rough sketch of the landslide at Ainoki,
Imadate Town.

0280

oods3 goooooooobooooogooD 400
0 20

Photo 3  Landslide at Ainoki, Imadate Town (at No.2 in
Table 4).
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Fig. 28 Schematic illustration of the Niigata-Fukushima
heavy rainfall.
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Fig. 29 Schematic illustration of the Fukui heavy
rainfall.
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