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S MTMASH
A Study of Objective Precipitation
i Forecasts Using a Single Radiosonde
in Mei-Yu Season

nBFERA

Chia-Reay Tao Yi-Shisung Su Wen-Ching Yeh

(Weather Training Division C&E) (Weather Wing)

ABSTRACT

The purpose of this study is to forecast the precipitation using the radiosonde
in Mei—-Yu season. The latest ten yvears (1978 - 1987) radiosonde and 12hr precipita-

tion data of Taoyuan, Tungkung, and Taipei are used in this study, the TAMEX data

are also included. Radiosonde profiles of temperature and dew point at Taoyuan
(Taipei) and Tungkung are used to develope and test an objective procedure for
making 12 hours forecasts of precipitation by a set of Prognostic equation and
discriminant function. Testing shows good correlation between predictions and

observations but also the need for adjusting.

QCE: P

SINGLE STATION RAINFALL ESTIMATION
" FORTRAN PROGRAM THAT ASSIMILATES RADIOSONDE DATA TO COMPUTE
PREDICATORS, "QPF" AND "DF".

PARAMETER INDICATIONS :

1. X1 (I9)-— MEAN VALUE OF I FROM SFC TO 600 MB (9 LEVELS).

2. X2 (I4)-- MEAN VALUE OF I WHICH IS LOWER 4 LEVELS. 1

3. X3 (PTR)--TRANSITION LAYER (MB). It

4. X4 (T700)--TEMPERATURE OF 700 MB. ‘
TPQPF=-14.81+2.3(19)+0.18(14)-0.87(T700)+0.0238(Ptr) i |
TPDF = 2.8+0.04(19)+0.04(14)-0.23(T700)+0.0001(Ptr) il
MJQPF=-16.8+2.1 (19)+0.30(14)-0.81(T700)+0.0238(Ptr) '
MJDF =- 3.3+0.33(19)-0.13(14)+0.18(T700)+0.0020(Ptr) i

REAL MJQPF ,MJDF,DF,TPQPF,TPDF ;
CHARACTER*10IDF,STID*5
DIMENSION P(10),TT(6,2),RI(9),DIFF(8),T(9,2)

WRITE (*,*)CHAR(007)

WRITE(*, (A\)’)" INPUT STATION NUMBER (RCTP or 46747)===>' A

READ(*,"(A)’) STID ‘
c INPUT SOUNDING DATA.

WRITE(*, (A)’)" INPUT P(mb) T(‘C) Td(C)’

po 81 J = 1,6
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81

BERH

READ(*,*) P(J),TT(J,1),TT(J,2)
IF(TT(J,2).GT.TT(J,1)) THEN
WRITE(*,*)' DATA ERROR, YOU HAVE "Td>T".’
WRITE(*,*)CHAR(007) ,CHAR(007)
STOP
ENDIF
CONTINUE
DO 100 M=1,2
DO 100 k=1,9
IF(K.GT.1) GO TO 1
T(K,M)=TT(1,M)+273.16
GO TO 100
L=1000-50* (K-1)
J=0
J=J+1
DIF=P(J)-L
IF(DIF.EQ.0.) GO TO 4
IF(DIF.LT.0.) GO TO 3
GO TO 2
PL=P (J-1)
PU=P (J)
TL=TT(J-1,M)
TU=TT(J,M)
T(K,M)=(TU-TL)*ALOG(L/PL)/ALOG (PU/PL)+TL+273.16
GO TO 100

4 T(K,M)=TT(J,M)+273.16
100 CONTINUE
C THIS PART COMPUTES THREE PREDICTORS.

SUMI=0.
DO 200 K=1,9
VP=10.**(9.405-2353. /T (K,2))
L=1000-50* (K-1)

W=622.*VP/(L-VP)
DZ=1.25*(T(K,1)-T(K,2))
IF(DZ.LT.1.) pz=1.

RI(K)=W/DZ

SUMI=SUMI+RI (K)

IF(K.EQ.4) SUMI4=SUMI

IF(K.EQ.1) GO TO 200

DIFF (K-1)=RI(K-1)-RI(K)
IF(K.EQ.2.) GO TO 5

IF(DIFF(K-1) .LE.DIFMAX) GO TO 200
DIFMAX=DIFF (K-1)

LL=975-50* (K-2)

CESCIE £ T
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200 conTInge

XZ:SUMI4/4_
x3=LL
X4=T(7,1)-273. 16

QPF FoR TAIPE] STATION
IF(STID.Eg - )
-EQ.*RCTP” . 0R.STID.EQ. *46692

8*X3
TPQPF=—14.81+2.3*x1+0.1ao*x2—0.87*x4+°'023
iF(TPQPF.LT.O.) QPF=0. 0001*X3
PO = 2.8 40.040%x1+0.040%x2-0. 23*X4+0-
IDENTIFIED "DE "

N
IF(TPOF. L7 ) 1pF=" NO RAI X
IF (TPDF -+ LIGHT R
"LT.1.5.AND.TPDF.GE.1.) IDF= 5 mm
IF(TPDF . ge .1 g IDF=" RA >

WRITE (>
ENDIF( .39)TPQPF,TPDF,IDF
QPF FoR TUNGKUNG STATION
IF(STID.EQ.‘RCHJ’.OR.STID.EQ-‘45747,) ¥
HJQPF=—16.81+2.1*x1+o.30*x2—0.81*X4+°'02
IF(HJQPF.LT.O.) QPF=0. *X3
MJDF =_3 3 +0.33*X1-0. 135%X2+0. 18%X4+0.002
IDENTIFIED » pp
IF (MIDF. LT ) IoF=" NO RATZ
IF(HJDF.LT.l.S.AND.MJDF.GE.I-) 1pF=" LIGHT R/
IF (MIDF . gE . .5 ToF=' RA >5 T

WRITE (*,3g)y
, QPF ,MJDF, ID
ENDIF tDF

FORHAT(‘ QPF=- , IDF"“vA)
= FF1f," DF=® F1.175
STop / ’ d

END

HEN
38*X3



