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Experiments for a Very-short-range Prediction of Snowfall
Using a Simple Weather Radar System
Part 1. —— Outline and Possibility ——

By Yoshio AsumMa, Katsuhiro KiKUCHI and Hisashi KON*
Department of Geophysics, Faculty of Science, Hokkaido University
( Received June 13, 1984)

This paper intends to examine the possibility for a very-short-range prediction of
snowfall using a simple weather radar system for the winter monsoon snowfall in Sapporo,
Hokkaido, Japan. As a characteristic of snowfall in Sapporo area, monsoon snowfalls with
northwest to north-northwest of the wind directions account for mostly in the winter
precipitation. Therefore, it is an effective measure to watch the radar echoes over the
Ishikari Bay located on the northwest side of Sapporo for a very-short-range prediction 1 to
2 hours prior to the beginning of snowfall in Sapporo. Over the Ishikari Bay, the radar echoes
from precipitating snow clouds showed an increasing and decreasing tendency which were
affected by the mountainous regions of Shakotan Peninsula at the west side and Shokanbetsu
mountdinous regions at the east side of the bay and were changed their advancing directions.
So, it would be possible to predict the snowfall area in Sapporo to some extent if the
watching a close survey of radar echoes over the bay during day and night was carried out.
It is thought that the most suitable method of prediction from the view point of the
acquisition time and computation time for radar echo data is a kinematic simple extrapola-
tion of two suitable sequential radar echoes over the bay.
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0900JST
26 Feb.1983

Fig.1. Surface weather chart. 09 JST Feb. 26, 1933.
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Fig. 2. 48 hrs snowfall amount (cm). 09 Feb. 25~09 Feb. 27, 1983.
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Fig.3. GMS photograph (IR). 09 Feb. 26,
1983.
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Table 1. Quality of the Sapporo Science
Center radar.
RADAR DATA (MT)
WAVE LENGTH 3.2 cm
RANGE 100 Km
TIME INTERVAL 15 min.

ELEVATION ANGLE -0.2°0.4°1.0°2.0°

M.T.1. ON
1 Km MESH
0-6 GRAY SCALE

< 1.8 mm/H
< 23 mm/H
< 30 mm/H
< 40 mm/H
< 8.0 mm/H
<160 mm/H
>160 mm/H

DL wNnN =0

ZOBERIIE, WER & LR

BRzMBORACGBRTRLTHS, V—F—NEIrN TV ILRTEIERIEENER, &
EiITPROTFORBO L EBOLATH S, FE., e LLETR, FHADZBED
LOTHEDT, HIRHOBEIZH725 L —5—1RE D 1/4 (Fig. 4b)NAEFEE D/~ L 72 100
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(a) (b)

Fig.4. A video-photograph of the radar coverage area of the Sapporo Science
Center Radar (a) and analyzed area (b).
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Fig.5. Relation between height and distance by the different eleva-
tion angles of radar beam.
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DEEEETERICRLZ:, BEHFmMIIRL2RbL TENEIZIF 210wy i, =a3—%5, Fid
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59, ZOKD 80 mb DRI E AL &, dbp SALEDHFEH L C, BRI~z & 512, AT
BRIZ N ZEHEABORR & —K L Twb, LT, Figs. 12~16 T/RL72 L H 2, za—n@ha
PO LEELZ EDNZ B, TI—DFEHIEE 850 mb DA & —F Y 5 Z &L, XD S L <
EHIN T B Lo, FHARCANFRCRELZ L5 TREENHEEL, 500~2000 m fiL
T, by ) E80mb DBICHIET 225 THD, 202 ki, MEEHTH EAM LI NE, L —
F—ra—nEE, HEASHMLC, HAHEBREE TR 2 —DBE M PE TE L\
BE, FEICRM-BENT —F % AN LEIE L 2HAICE, 850mbnfEdZng -
TLHENZLLHEIBEONDLZ L2 ERL T 5,

BT, ki, Ta—MEEIREVY, BEDLh-72d, HbWIE, Shb oI onT
FERZLTAL)., ZOPNCHLETLLHL LT, 2H25H 028, 058304, 16883 (Fig. 8)
PHTLND, ZORBOEAE A DL, ERSVEBL TV I D%\, Ly ->T, Ak
BLREOT - ZEHEMLRTNBICIGEALETIC, o tdtoFickEL-bnrBbN b,
Figs. 14, 1515k L 722 H 25 H, 26 Ho—Enza—@EicEHL TA LS. Fig BicRon
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Fig. 6. Time variations of echo coverage area (upper) and precipita-
tion intensity at the Sapporo District Meteorological Observato-
ry (lower), Feb. 15, 1983.
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Fig.7. Same as Fig. 6 except for Feb. 16, 1983.
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Fig.8. Same as Fig. 6 except for Feb. 25, 1983.
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Fig.12. Time variations of advection velocity (upper) and direction

(lower), Feb. 15, 1983.
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Fig.17. An example of sketch and histograms of echo coverage
area. 04 Feb. 26, 1983.
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