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STUDY ON THE LOCAL RAINFALL PREDICTION
SYSTEM USING AI-REASONING METHOD

By Satoru Oisui, Naruo WATANABE and Shuichi IKEBUCHI

Synopsis

The prediction system for severe rainfall at the regional scale along a cold front is
developed. We use GPV data and image processing method to detect cold fronts, which
have meso « scale size. Wind distribution and variation of thermodynamic profile is able to
be infered qualitatively with using the cold front detected and meteorological knowledge.
We develop this inference system through the production system using the theory of
Qualitative Reasoning, so called QR, which is one of the methods of Al-reasoning. Using
these systems, severe rainfall that occurs in local area is predicted reasonably.
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B BARRTRERLEOFEE M TR Fig. 1. Relationship between QR and the local
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HBEAGORE JEOOZOFELR T 5L, RATROMEBELHR T HEEL L THYTH
Vo TITRMEZOMEICLZERFROBHEGEREL LBRAROMNELZ TR L 20/, 850 hPa
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RISTKEEEDOIHRBUIY » v TEREAL 7, L LORRFIR IS BORRRERRT 58, L
L7 & 5 REATRONE & ZENROMRERE - REOAFSREICEZ s HEBLER T HLEVDH

Table 1. Output of GPV
Model JSM (Narrow Area)

Pressure [at surface]
U, V, T, T-Td, Height [at 900, 850, 700, 500 hPa]

Elements fe [at 850 hPa]

Vertical Wind Velocity [at 700 hPa]
Grid Scale 20
Lead Time 24 hr
Time Interval 3hr
Times/Day 2
Model ISM (Wide Area)

Pressure, Rain [at surface]

U, V, T, Humidity, Height

Elements [at 1000, 900, 850, 700, 500, 400, 300 hPa]
U, V, T, Height [at 250, 200, 150, 100 hPa]
Pressure [Tropopause]

Grid Scale 120 km [at 60 N]
Lead Time 24 hr

Time Interval T=0,9, 12, 15,18, 21, 24 hr
Times/Day 2
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Fig. 2. Convergence of horizontal wind calculated from GPV.
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Fig. 3. Profile of water vapor around
a cold front (from Houze?®).
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Fig. 4. Initial fronts obtained by thinning process.
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Fig. 5. Cold front using 6 °C/ 400 km as Fig. 6. Cold front using thinnning pro-
threshold. cess and V'T.

Wiz, BREBRIC>WVWTHELEL L TEONAEH D, Bl L T—ADBRAED L, BERE
#id, MBLABODLNMCBEEE TR LTS, #C7C, B LABRS IS EE, FOFHEM
BRI WA AT OFLET IABEL L, —FKOREED S, EHOBRKIREZOSHEICL » TR
ELT

SIBEDBETOAREXLERO L EWEL L TRUBROKTEE 4°C/ 400 km % AV THRE L - Hi## % Fig.
6IZRT, ML FiBE DLV ORIRERONHL YW T2 L, ML ABROMESIZIZHEHT

J— 6 J—



K « AR « ) - SSRGS R 1 B I P T OBIRICIT BB 50

B Ebbh b, LirL, BEEBERATLILI—ODOETHIBRAEEEZL AV CHIRARIEYT 3
L, BREERFNBLCEELABREEZOREZVERBEZE L VWTHELTVWA L &dbh o,
D& ICHIBLLEEEIC X » TEXREROPUHEEE L, ThoodulFicxt L CREEHR DS
HELTORESZ, £ 5o0RER (and) THIZN MO 2 ZENEEE L TRD, &5 IcEARIRO
FARMI S HE AR EZL 5 2 L TRATIBOMEBELZ —ADRLE L THRET 38413, 2E{koLsWEE L
TEOEEAVEMRET A EHFBERBETH A L, ML zbgicd L TREEROET 518
ARELELSTRESBOVCEMNHFL, BGHRFOMEEL L TRAELTHZ I LdRENT,

2.3 2 {E{LEROREMAEL S OESFRORE

BT C BB BRT -0, BOEERD I, 3>0EEORERICSDWT 2 E(LL 45
LR (and) THAXSEEHHL, ZOMOKRERCLVBHTE Lickh, BATRONES:
BETHEVIFEERAS B,

COHER, BRREXR» SHLREMHLALET, MBI HT 3RRERONHEELEEVHR
AL, [BOET, BOPGE, SEEEERLALISOEALV-—LVDLLZAEFNOTRERICD
WT, 2MELL B ER A MAEIHREE LTl L, 2oL TER L ABRNTHEBEELZERL
125250 V—NEBALT, BATKROMESRMME L, 208, EAV-VORIEEEEMT 50I1IHE
BoOREHEERAB L, BAV—-VERLBOHFIROKEELRBEL TV AIOKREZRTHE L2
AR E2H T8 Licdk» T, BGATROMEETHE LTV LT 2RROMNBEREL 2, C
OFEERAVT, FIBROFHCBOCHETH >, LEVEOREME:L L XVWECEBEHIcL -
THRT A HEERET 5, THRIEFCENLEL S—BRLTECEH L ChiRsHHcE BT
OEELEVEE LTERATLEVIHDOTH S,

BAMICIIGRBOKEEES 8°C/400km 5 2°C/ 400 km Z & IcZH X &, 700 hPa HOEALIC
SWTOHL XV #E 0.0088 kg/kg 25 0.0008 kg/kg THEF & ¥, FEDKEIGED L EWMHIRO T
FEEBVEDE LT, ORI W BSTRE Fig. TIORT, MHEOEIR 4°C/ 400 km,
0.0072 kg/kg TH » 1z, AR ZABOKEAEORDL Y LXBETOAHEAVWSLCEEL, ZOoLEN
fEi450.8°C/ 3hours & 78 » 1B DHiFE % Fig. 8 iIT/"d, Fig. 7 DHij#RIL Fig. 6 L ZEEHTH 3, 12,
Fig. 8 DFi§R1d Fig. 6 LIIRUT > TV 5H, BEHROKKFNHELTHMEA TS L, BRAREE
BREL, ERLABAFRNBLOEEAZBEITWAI Ebh b, HFIEERICID 2 RXORLHIRELE
MBEZICL - TRIET 5 & Fig. 8 DRRB L VAIROUBEEL TV EbDEEZ LI EMNTE S,

200 sl T Loe e

~1o04} B4 -1004{ 3

-200 2.7 -200 @

240 -160 -8¢ 0 B0 160 240 -160 -3¢ 0 8¢ 180
Fig. 7. Cold front using logical product Fig. 8. Cold front using logical product
area and FT. area and %'



310 RABKAEFER HBE5B-2 F7. 4 (1995)

kS, AFEEEROVNTHIREHN T SBICHIBL S5 L LEE BBMICRET X 2T REM R
FTIEMNTEI,

3. BATHEOIREROMEILLSELEDOTR

AL OB EE 2 - RRONFHIR A BV EERHRIC X - THRL, BIMZRE XUTAKO
REED OBRTRETOICLE2BELLLDOTH S,

IO ESZI IR0 NEHRSBOERRT IV VERBET 5, TOHKE, FRHRGE
OROEUNLHESZR L THEOKEBEAZI TOERVEEHRT V- VEEEL, FiRFEORER
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——"—172-D potential flow theory around a wall
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convergence and divergence.
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Fig. 9. Flowchart of inferring wind
effected by topography.
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Fig. 10. Conceptional wind along a
front (from Houze?’),
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Fig. 12. 2 -dimensional potential flows.
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Fig. 13. Flow calculated with 2-D poten-
tial flow theory along a wall.
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