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SHORT-TERM RAINFALL PREDICTION BY A RADAR RAINGAUGE

By Takuma TAKAsAO, Michiharu SuuB and Eiichi NAKAKITA

Synopsis

The authors propose a short-term rainfall prediction method using only rainfall data obtained
by a radar raingauge.
The model employed in this study is

—g% +Ux, ) —g—i— +Vix, y) g—; =A(x, y)z+B(x, y)

where ¢ is time, x, y are space coordinates, and z is rainfall intensity. U(x, »), V(x, »), Ax, ),
B(x, y) are estimated by the weighted regression analysis by the use of the past rainfall data.

For eight predicted cases, leadtime of which is within three hours, predicted rainfall
distributions show good agreement with observed rainfall distributions.
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Fig. 2 Superposition of the rainfall distribution patterns at time t., and time to.
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EanEohs,

ULkd s, SERESLIGES, UL EHERBEOEWNSVIERE, FRERBAMEICI(EALT
WaBENLTEN,

6.2 FRIFER

FRLUIcyr -2 &, &7 - AORERY EEDHEREE Table 11TRT, 3T, KEEE 41 12305,
EAEH 2130.03& L1z,

BN P ABMHINIORYy -2 THITHE, MHINZOBH<2 Fre, B~ P L OH
HEARICH W HERE3040 2 KOBFHAI MR % Fig. 5 K77, CORLD, HBEIhBHERI by
M, BREBETOBANLEBHREL(KBLTHIONHRESLENL S,

B —ZAOBREREIT 1IGEL, AHEREEOZR/NEN, BIZIBFR BN, HETFHREOHM K
DYOBAS XL LBATNE, ¥, r—R 6 TR, D7 — 2 EHNTHRERENE L, AHERBEO
ZHREWV, e,y A TTR, RERBIE, AHEABEENVEREE>TRVAY, PR MBIKK~TE
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Table 1. Coefficents of determination and coefficients of efficiency of predicted rainfall
distributions for observed rainfall distributions.
upper: Coefficient of determination
s . ¢ C ¢ lower: Coefficient of efficiency
Case tart dt.”:fe: e o3 0 15 70 75 30
predictio rainta hour hour hours | hours | hours hours
ahead | ahead | ahead | ahead | ahead ahead
0.9999 | 0.9996 |0.9992 | 0.9986 | 0.9980 |  0.9974
1 §2.8.1.4. Typhoon 19999 | 0.9996 0.9991 | 0.9986 | 0.9979 |  0.9973
1.0000 | 0.9999 |0.9999 | 0.9999 | 0.9999 | 0.9996
2 82.8.1.17. | Typhoon |1 "5050 | 0.9999 |0.9998 | 0.9997 | 0.9995 |  0.9992
1.0000 | 1.0000 |0.9999 | 0.9996 | 0.9994 |  0.9992
3 82.8.1.20. | Typhoon |, '5050 | 0.9999 |0.9998 | 0.9996 | 0.9993 |  0.9987
j 1.0000 | 1.0000 |0.9999 | 0.9996 | 0.9994 0.9984
4 82.8.2.0 Typhoon 1 5000 | 0.0999 |0.9998 | 0.9995 | 0.9991 | 0.9984
1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 0.9999
3 82.8.2.9. | Typhoon | 1'5060 | 1.0000 | 1.0000 | 0.9999 | 0.9999 |  0.9998
0.9855 | 0.9545 | 0.9067 | 0.8562 | 0.7980 | 0.7522
6 81.10.8.19. | Cold front | o009 | 09188 | 0.7751 | 0.5120 | 0.0770 | —0.6093
5 2 7. 4.4 Stationary | 0.9724 | 0.9493 |0.9262 | 0.8881 | 0.8321 | 0.7522
A front 0.9714 | 0.9398 |0.8933 | 0.8231 | 0.7359 |  0.6226
10000 | 1.0000 |0.9999 | 0.9999 | 0.9996 | 0.9994
8 82.11.22.23. | Cold front | 1'1050 | 0.9999 |0.9998 | 0.9995 | 0.9990 |  0.9984 B

Observed rainfall

distribution at 3:30,

24 Jul. 1982
O <imm/hr

4~16mm/hr

] 1~2mm/hr

Observed rainfall
distribution at 4:00,
24 Jul. 1982

2~4mm/hr
B 16-64mm/hr M >64mm/hr

Advection vectors

obtained from digitized
echo patterns at 3:30
and 4:00, 24 Jul.

1982

Fig. 5 Advection vectors obtained from digitized echo patterns at 3:30 and 4:00, 24 Jul. 1982.

DRSO, Fig. 6 i —= 79 %, %2, Fig. 7 i3y — 2 Liextd 5 1 B < & O FRBES

R BHBEHRAIMREERT, 861, Fig. 8ty —= 7108435, Fig.9 cildsr—2 Lictg5&4y

ValROWTOBMBRHE S PUBRNEE OB RE 1 R L ITRT,

6.3 FRAHEIIOHHELEDER

62TRULFREEAES 2 E, ARNCATTUMEBAMEE OBEEERIHL,

ERBEAED 5 —

ATBWNZ bAMRESI PRI >T B, BRNZ bARBREACHBIWEVERZEL2ZEL SN0

2, BEWITE, v -F-FRHITHNINIBEOAy — Vv CHARMOBRRR LS 258, WEOKE

MECEDLDNALDEFMTELRITH S, LA, HHMMEC ICE-> THRHEBRESME 2 HLL,

ZOBERREROTBRN 7 PV EMBT 2 FROEAMORBERS &7 °,
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BRA7 PABHMEINTOBEEITH S, LEM-T, BN FABBLASMBIRTVENIARE
HEOBAMONKRIE, FHELEOBBELEISNIDLYITHE, LT, COMBIRODOTERELTE I,

@@? ; ¥ I i

Qbse?ved rainfall Rainfall distribution
distribution at 5:00, which was predicted 60
24 Jul. 1982 minutes before

Observed rainfall Rainfall distribution

distribution at 6:00, which was predicted 120
24 Jul. 1982 minutes before

R

Observed rainfall Rainfall distribution
distribution at 7:00, which was predicted 180
24 Jul. 1982 minutes before

O <lmm/hr [ 1~2mm/hr [ 2~4mm/hr
4-.16mm/hr B 16-64mm/hr M >64mm/hr
Fig. 6 Comparison between predicted and observed rainfall distributions (pre-
dicted at 4:00, 24 Jul. 1982).
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Observed rainfall Rainfall distribution

distribution at 5:00, which was predicted 60
1 Aug. 1982 minutes bfore

Observed rainfall Rainfall distribution

distribution at 6:00, which was predicted 120
1 Aug. 1982 minutes before

ﬁﬁ§~ S 8

Rainfall distribution

Observed rainfall
distribution at 7:00, which was predicted 180
1 Aug. 1982 minutes before

0 <1mm/hr [ 1~2mm/hr 2~4mm/hr
4-16mm/hr B 16~64mm/hr M >64mm/hr

Fig. 7 Comparison between predicted and observed rainfall distributions (pre-
dicted at 4:00, 1 Aug. 1982).
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Fig. 8 Comparison between predicted and
observed rainfall intensities for all

meshes (predicted at 4:00, 24 Jul. 1982).

Fig. 9 Comparison between predicted and
observed rainfall intensities for all
meshes (predicted at 4:00, 1 Aug. 1982).
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BN PrORBEACHMINSWREEBATEZDOLOIS S LTI, ZORRRBEAEHALLT

ERHBZEOTRIEL, BRI A2 RDZBCHERBERNCSECHBELEL L, 22T, HPRLWME

9Bk, UT, BHARTARTDA v Va2 THELWELES, ZOBE, B<7 br(y, v),

ER R @, b BIBIITEE LISV, (5.17) RTED SN 5 HBERE R, v) 13, (6.4 KERERIC,

. {23, J, to)—(alu’ p")zli—u’, j—v, 1)+ b, v'))}?
2 ,){Z(i,]., to)—Zo}?

(e’ w
EWIT, L, Avva () OB EHR KW, 0) 1%, (5.16) XTEDLIFEBATH Y, 7, 2 OER
KW, v') TO 2(i, ], to) DM, alw, '), b, v') 1ZGZ Shic o, v it LT
Ja', b’ u', )= 2 Azl )= (@’ 2(i—w, j=v', 1) BN s (6.8)

Wpekiu )
ERNCT B a0 TH-T,

AW, 0= 0og,0l 020, B, V') ZEg—Fy0 g 0] G2y woeoreoveriene 6.9)
THEZOND, U, 7., RER KW, ») TD 2,j, 1)) DFEME, 00, 0-1 BENER 201, ], 1), 20, j,
’—1) mgﬁﬁﬁ, O-1,0 2 Z(i;j) to) & Z(i,j, t-l) &:0)#\15}1&?&50

EFRUFHETR, RW, o) EBRRCT S W, v) ZBHRS7 b (u,0) EUTHEL®T,

Ja'y, b u, v)= > {231, j, to)— (@’ z(i—u, j—v, £_)FB})? eveeereiinneen (6.10)

U DEK urw)

ERNCT B A,6 Za bl LT, FTAR

2(i, j, ty=az(i—u, j—v, t,-)+b (h=1,2,2) orereremmmrnneiii e (6.11)
EBR U, LA, W,v) 2E{EETD, (6.7) RALE2HOARR BEAEELLLEBLOT,
EMEIT Ja', b, ) ERIMCT B W, o), 0, 0 % (0, 0),a, 0 ELT, FRIR (6.11) 2HRTZC
LLRAFLEATID, LEedioT, Al IRETERLT, Fig. I0GRT XS iC, BHEN2 bA%FE~y
PEUTHRE 0, b B RBTACECE - THA 1, OBRTRER () LB o, OBFBER () &
DR ICEATEHAINE, LEX, BRAEESEE C UETH MBS LAFRIEHLTH
Th, APt hid, BRBBOLEWSISEEBELZDTITH 5,

R, vy =1— ©DEKG ~(6.7)

>N

Fig. 10 Example of the change of rainfall distribution such that by authors’ method
the corresponding advection vector is zero. C is a threshold value.
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