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Mt. Yotei (1,893m a.s.l) is located in Shiribeshi Subprefecture, Hokkaido and is an
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isolated mountain with a shape of which is the most typical conical among the mountains in
Japan. In order to clarify the influence of precipitation amount and location on such an
isolated mountain, observations were carried out by means of a mesoscale rain gauge
network and a mobile weather radar supported by the Meteorological Laboratory, Faculty
of Science, Hokkaido University.

The weather radar was set on western side of Lake Toya, 23km south of Mt. Yotei,
because plenty of precipitation was expected to be precipitated on the southern flank of Mt.
Yotei, on analysis of the past 10 years of AMeDAS data. In addition to the radar observa-
tions, a mesoscale network using 18 rain gauges was simultaneously organized around Mt.
Yotei, and recorded precipitation amounts for 40 days. Of these gauges, seven were set on
the flank of Mt. Yotei, one of them was at the altitude of 900m, and six were at an altitude
of around 500m a.sl. The radar observations were carrid out for 16 days from the end of
August to the middle of September, 1987.

Analysis of both AMeDAS and the rain gauge measurements indicated that the horizon-
tal distribution of precipitation amounts was concentrated around Mt. Yotei, especially on
the southern slope of the mountain. As an example, the relationship between the precipita-
tion amounts and topography was considered using the data from August 31, 1987 through the
north—south vertical profile of the area from the radar site to Mt. Yotei in the case of
southerly winds. The results showed a good correspondence between the altitude of the rain
gauge sites and precipitation amounts, especially on the windward side of the mountain.

Throughout the observation period, the radar echoes could be classified into two types;
one is the streak type which is gradually strengthened when the echoes approach Mt. Yotei,
and the other is the stagnant type which is generated at low altitudes around Mt. Yotei, is
gradually dissipates in the same regions. The streak type echoes take their shape at 20km
windward of Mt. Yotei, and strengthen their reflectivity as it gets closer to the mountain.
The streak type echoes always recorded a precipitation intensity of more than 2mm/10min.
On the contrary, the stagnant type echoes, mainly generate at the windward slope of the
mountain, and dissipate maintaining their lower altitude.
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ERBIC, 198748 AX 5 9 B¢, BMEwH.Gic, 8EDMEMICE S Ay T =712
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(, HR=E IO mm AN KRWHEM 3 ~4EIFET 2 Z EHEL 2T - TLE, HthEn 7
W=7 OB THEICHET Ry 7 — 7L ——2REB L (EMBAE2T-> T3 (GF
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REFTEBMIL 1987 £ 8 ATHIA 6 9 ARE  Fig.1. Locations of AMeDAS (O) and special
To# 40 BREIC b7z - TiFb N7z, Fig. 1 0@ mesoscale raingauge (@) network around

Mt. Yotei. Radar site is shown by a cross
Fizs, EICERE L2 18 5o aicmast, O/ mark.
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Fig. 2. A photograph of Mt. Yotei taken at the
radar site.
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BRI 19874 8 AR U9 A DMEME & P4EE & KT 5 720, BAIZAURFTOfE % Table 1
WY, BRLBLrR LI, ZOFENEMIE, 9 ATAZBRVTRWTRL FEIZ TS
<, 8 H 26 HiciafE L 2 JEIRENNDEE TR, 42mm &35 KFisl-Twaicbadb
5%, BMETIIFELIL%L, ABEMETIZI8 AXFPEN /3, AN/ 2BETH -7,

Table 1. Rainfall amounts (mm) in 1987 and average values at Kutchan
Weather Station.

8 A 9H
4 ki) T4 total ke ] T4 total

| 1987 20.5 2.5 31.5 54.5 16.5 0.0 53.0 69.5
SR 4.1 59.8 45.8 149.5 45.2 47.7 44.3 137.7

BRI b > 7 MR, RS & B R I AV S 900 m KB (Y 35) DIEFIE &
S Table 2 1o 7T, HIMH O % < OMTHIFER U7 A — T FRAHEOESED bIE
B R IHEE 2 BB L 72725 Th > 72, %72, {BAUEA A ABOKE I & LI EEE &8
BLZ2Z k237, BRI LELSRESEICLEZLD, BEHICHOUVIRIENDTDHRTIHL
WEEHRALRZZEIRL L0010 2b-72, &, 8A3LBA2SL981 BichlhTo
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Table 2. Date, synoptic situation and rainfall amounts (mm) of rainfall
phenomena at Y —35 (900m) during observation period.

Y3 T

w B % & (mm)
8 A20H~25H | KENBTDF THENTKA 7
8 A26H~27H | ¥l E 2 EEEI BB 44
8 A28H WHMNDIERED LIV 72 Bk E8 19
SHIE~9ALE | BE» L% - LESERR 28
9H6H T L— WA TIBOERIED b OBHOE8 10
9ATH~9H | BENOERED LECHI#ROE8 23
9 A218 T L= VAT RIBOKSED & DRI OEE 10
9 A25H~26H | i¥ENOESED HEEC 7 Bl 38 105

MERRIE, BED LEb - ZERFHRAES BAREZ L, GEEMARCRED & LSt 48
BL272HT, FHTRELWELZ Lo TII L DL BRATH - 2205, EBILEL OB
FRERSIEBEZ B v o7, BLECOBMESBRS N9 25 B4 5 26 BOFIL, Mo
2 OB ARk, WEINHEDRRED 5 DRBEBIC L 20D Th-72. 2N I B 25 Bhb
26 HOBEMOREM % Fig. 31ICRT, ZOMMR TR, EHUMMECORMKRE D, 28BN s
THRLMC, EBIL2 EOER 900 m HLE TOBR T, 10 mm/10 min % £4k L, BBy L v
BN FTH-72. ZNUSNDOBEFEREIZ 3 mm/10 min 2E T, SEOBMLE S TR, BAOK
FRAEBEDBLH & 1B e E L BB & % - 72,

VLt

0900 JST
SEPT. 26,1987

Fig.3. Surface weather chart (0900 JST Sept. 26, 1987).
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Fig.4. Horizontal distribution of total rainfall
amount from Aug. 29 to Sept. 30, 1987.

knm

AUG 29 - SEP. 30 SAT
1987

Fig.5. Total rainfall amount around Mt. Yotei from Aug. 29 to
Sept. 30, 1987.
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X1 300 m, 500m, 1000 m, 1500 m AFHHALHRY & 212, FEITITZHERL L T8
D, TNEWMDEHCL D ICES 250m, 500m, 900 m fFRICEE L - BRSTiE, BE &%
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Fig. 6. Rainfall amounts around Mt. Yotei from Aug. 31 to
Sept. 1, 1987.
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Fig.7. Rainfall amounts around Mt. Yotei from Sept. 25 to 26,
1987.
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Fig. 9. Rainfall amounts along south to north cross section of
Mt. Yotei from Sept. 25 to 26, 1987.
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FstE) DB BRES EC ko T s, ZOMmIL, HEEED T < A0 BErg R 5 i o —
FELTWRIARBRUIA2 BOWTLII-EY LTz, 8A 3 BobllisaEr bEb-
ZIRFHRSE, 9 A 8 BB L9 A 21 HoBZ, WHEME VT £0— N FRADEERED & D
Hific & REMBITH Y, BB L CHE THRRES % %« 53, RBEREORZRICLS
T, — BN HTIFE 2D TR LW LELNS, 272, 2oL ZlEr AN T WHL H-
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Fig. 10. Rainfall amounts at each altitude and direction from the
top of Mt. Yotei.
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Wiz k- t#ibEns i &, EBHIMDETRE, 20T EH, MRTLILONALNE,
LT 2 nflic onwTHBMT 5,

1. 1987 £9 A 6 B 11 B fl
9 A 6 HoOMEMIZ, BRI % < OBMA & BRI T 24— VT RAHEDRAES 5 DR

BickadbnTh-1.

ERUUEEMEOES I00m DY 35 RUES 600m NY 28 Ic BT 2BEMBI% Fig. 11 iR
9, Y 35 2EHEHINNE T, 11 KPEE 15 BEE2 R0 2 EOBEMLH - 72, B - ER

(1971) #RL T b & J IS0 T, s ERmIBIICE N 2 EE T $ED
AMeDAS #5721 Tld, B-E N L2Z e FR LV THIRICBIT2E8RET—2253#i1CL
72. Fig. 12129 A6 H 4B 302D & F 7T 7 %R, ZoOR» 5, BE4 km ABE T TRITIT
MRS A%HES, Fig. 13129 A6 B 11 B 32 25 11 B 59 D& 3 km @ CAPPIXIT, X
MRDT7F 2e—7 2GR, v —5—4%4 } & NoData 2 RL T3, v—F—
P4 P oEI 20 km BRICH 2 HY, FERUNBESOm DEERTH L. 11 K324 (EX) i<
V——H%A4 b 10 km TR H - 722 3—uid, 118 46 s ER N E L TRATEE S
S#>, 25dBZ LA E > 2 ML T B (R, 20k 11 K59 4 (G iIci, = a2—
EVITER LD SANEY, EWE, —a--HEE HpOoBPLTw00bh 5,

PRECIPITATION (IOMIN.) 135 Sep.6 1987
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8:30 10:00 13:80 12:0C t3:00 14100 15:00
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pT—r—— T
16100 17100 18100 19:00  20:0 21100

TIME (JST).

Fig. 11. Rainfall intensity (mm) per 10 min. at Y—35 (900m) and
Y —28 (600m) sites on Sept. 6, 1987.
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Fig. 12. Hodograph on Sept. 6, 1987 at Sapporo.

87 09 06
Ch e e
16 20 25 30 35 0 11 32 00 11 45 18 11 59 27

Fig. 13. CAPPI at 3km on Sept. 6, 1987. Line a—b shows a
vertical cross section representing in Fig. 14.
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FCHEMLTWBZETHAH, 2 km TLRHEE, ~a—EHEL BML w32, 4kmic
BWTIF25dBZ Oz a—HEHEIZHEML T 5 DD 30dBZ DRERENFEIBII L o> T
5, ZnZkE, EHLNEEF1.88Bm THH I L2EZELEL L, Rl = a—niEflic
EBLUNOMEIEEL Twb3NEBbN, ZOHREIEEL kmUTTAEVWES TH 5,
RizZN DR 2 —DREME % R (45, ZOBWNFITE, Fig 120K F77 7R
Fig. 13 DEE 3 km ? CAPPI Dz a— e LOBEFAE» LA LNE L )i, BRATHBNTE
BRLLTE# S dtliE (Fig. 13&£0a —bAM) ITBWTHERELTAS (Fig. 14).

Table 3. Time change of intensity and horizontal area of radar echoes at each

altitude.
=1 B 2km 3km 4km
AR 25dBZ 30dBZ 25dBZ 30dBZ 25dBZ 30dBZ
11:32 34 3 9 9 18 3
11:46 34 6 26 4 20 0
87 09 06 e e o oa

11 18 14 1 20 23 30 35 O 90 DEG 2 Kkn Ekm)
710,
= ENEERECTION— o8
e it -8 &
E—— ':: mia = :

b Pmevorer  —— @
: 10 kamn

11 32 00 EFO

. 6

- o

1 e vore:

11 46 18 110

__: [

_ R o

f Mt. YOTE]

11 59 27 . =10

- 6

_ 12

f MLYOTE!

Fig. 14. Time sequence of vertical cross sections of radar echoes
along the line a—b in Fig. 13.
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BCHETHHZ Lbd b, Fig. 15 1ICEHUILTEL Y M, IWENES00m 28 s )%
HCOSENTE 2R, 118 32 00 & 11 B 46 ic E 5 2 a—nigfhiz Fig. 14 DILTEZ &4 E

b E S B 1L R SE O R I

HASME LY BRESC LT ED0bD 5.

Table 4. Time change of intensity and vertical area of radar echoes at each layer.

sOE 0—2km 2—4km 4—6km
& | 20dBZ | 25dBZ | 30dBZ | 20dBZ | 25dBZ | 30dBZ | 20dBZ | 25dBZ | 30dBZ
11:32 11 6 1 13 3 0.5 7.5 35 2.5
11:42 10.5 5.5 2.5 15 10.5 2 7.5 1.5 0
87 09 06 R,
11 18 14 18 26 25 30 3 O 90 ec 4 xu (km)
10
-8 E
] = _ 1,3
1 Mt.YOTEI
11 32 00 10 km
§TIO
. 6
- 2
11 46 18
110
-_" 6
- I
11 59 27
-z 10
" s T 6

1 Mt.YOTEI

Fig. 15. Time sequence of vertical cross sections of radar echoes
parallel to the line a—b of Fig. 13 on eastward slope of Mt.
Yotei.
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ZOZ ERFBIRL-BRESBREASEL Y b, ZOHUEOHETEVZ & E—KL TW 5,
2 5i29 A 8 H 14 B 30 SEAOKEFH (Fig. 16) T AN a—»BEE Nz, ZOFITIER
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LedbRD S EHIC P T COME TH 5, 14 B 30 A EBF LU0 FE R 24 km (Z 0 JBR Tl BAE
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dBZ P bz a—EHTT4EicHML, $2za—TEEEDL 4 km»5 6 km ~EFEL 2, &
bz 10 5450 14 B 50 i i3 = 7 — & U3 EBILHLICE L, 25dBZ M b a—E#D S
12 2 RSB L 72, 2B LGSR 0> 15 B 00 442 13 20 dBZ BLEDE 25D - 72 b D), 25 dBZ
D EomEizEaLTicid L.,

Ul 2802, BEMNEFT — W FRAEDERED 5 NBRIC L 2R TH 505, &

87 08 08 Ce e xe
14 3_0—2‘0__“ 18 20 23 30 35 P 315 PEG lS o (k]ron)

ALTITUDE

14 40 31
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1Mt.YOTE1
14 50 286
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_ L =)
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15 00 41
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Fig. 16. Time sequence of vertical cross sections of radar echoes
along southwest to northeast of Mt. Yotei on Sept. 8, 1987.
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2L Twdord Ly, LaL, TOBI I—3RE, BIELEN T (DI, 2L EdE
BELNBEFEE L Twb EBbNE. 22T, 2O 2—DEFBDEDY) 45728 Fig. 17
KRLIZA—apbE—e X TCHSONHMENE245Z L1275,

878 31
19 41 37

EL= 3.3
MTl= ON

Fig. 17. PPI displays of radar echoes on Aug. 31, 1987.
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