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Physical Analogue

EPV in Atmospheric Sciences Electrostatics

q (potential vorticity) p (charge density)

V = k xV¥ (horizontal velocity)

2D E=-VV (electric field)
8= ™ {potential temperature)
pis

Y (stream function)
V (electric potential)
@ (geopotential)

Nonlinear elliptical equation . _
‘ Possion equation

(invertibility) (invertibility)
VIO=V-(f V¥)+B (¥,¥) vy =L
g=L(D)+Q (¥,) “

#— GBS R EaEiaE c BB FEXME

Griffths(1989) -
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time | GUAM 6h |Traditional Nonlinear Balanced Flow
(day/hour)| best track |5-7 degree | center | 2 degree | 3 degree | 4 degree | 5 degree 6 degree
0400 5.15 1.81 539 252 2.60 246 3.19 271
0412 3.86 0.57 3.87 2.71 1.36 0.95 0.89 0.54
0500 6.77 3.33 4.83 3.89 3.35 3.11 4.03 3.49
03512 6.99 221 477 3.69 287 3.01 4.04 3.42
0500 6.24 3.40 7.17 357 2.03 1.02 342 206
0e12 6.21 1.45 2.65 1.31 1.26 1.62 2.74 218
0700 6.07 229 3.29 2.24 112 1.00 2.49 1.74
0712 6.03 3.8 8.23 302 1.31 178 3.96 2.84
GRCO 5.04 191 8.42 2.64 2.45 2.29 2.37 2.29
0312 409 Q.67 3.12 1.84 1.42 1.01 0.83 0.37
0500 4.09 1.14 4.92 1.87 1.43 1.19 1.42 0.12
/s 205 5.15 2.74 197 1.77 2.67 1.98
km/day 17721 | 44529 | 23650 | 170.53 | 152.65 | 230.78 | 170.98

£z ERBEBEUEAKTERESE TR ARZBAEHETHREGS N X
B E o R FEAEARCHE MES-TE » 1000-100 hPasgk FHRIBRH R FH -
JEsa b PR Y o center R A BBBE F OB A » £ degree.. . EX
A LAEERSE P2, L Ea21000-100 hPaZ R R - R TR ALLE
B EHER  BEAZAERRENN S0/ g -

time(day/hr) center | 2 degree | 3 degree | 4 degree | 5 degree | 6 degree

0400 3.03 1.43 1.24 1.43 2.11 2.89
0412 3.19 2.34 1.55 1.00 0.78 1.13
0500 5.53 4.53 3.71 3.07 3.16 347
G512 7.03 5.13 3.95 3.33 3.27 3.50
0600 6.14 3.13 1.00 1.14 2.64 4,14
0612 2.84 1.96 1.49 1.26 1.76 2.29
0700 5.38 3.40 2.13 0.92 1.08 1.62
0712 6.72 3.01 1.4 1.28 2.31 3.40
0800 4.22 0.91 0.6C 0.29 0.66 1.16
0812 2.18 3.64 3.1G 2.74 1.57 1.36
0900 4,48 5.26 4.67 4.09 2.83 1.64
/s 50.71 34.76 2458 20.56 22.57 26.60

km/day 398.32 27306 | 193.07 | 16147 | 177.29 | 208.93

W A EEXEEEERG RRZBEES R
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4 £, Display of miscellaneous vector weighting by applying Shapiro's axis-symmetric basic field in piecewise PV
inversion technigue

TU (1) | TL (D) UT (3) [ LT (4) ! TT (5) TT (6)
date uu LU UL LL UU*wU  UL*wl { LU*WU  LL*wL | TU*wU  TL*wL UurT LT
0400 1.32 031 0.70 0.30 0.31 0.63 0.10 0.92 0.22 0.78 0.89 0.11
0412, 1.16 0.15 0.60 0.40 0.33 0.66 0.05 0.96 0.22 0.78 0.75 0.25
0500 1.01 0.01 0.64 0.36 0.34 0.64 0.02 104 0.25 0.74 0.75 0.25
0512 0.96 0.04 0.65 0.35 0.37 0.61 0.03 0.0 0.29 0.71 0.75 0.25
0600 0.96 0.04 0.46 0.54 0.38 0.61 0.07 0.94 0.29 0.70 0.63 0.37
0612 0.87 0.13 0.52 047 031 0.67 0.09 0.92 0.24 0.75 0.61 0.39
0700 0.80 0.19 0.34 0.65 0.27 0.71 0.06 0.96 0.18 0.82 0.44 0.56
0712 030 0.68 0.24 0.6 0.06 0.93 0.05 0.96 0.05 0.56 025 0.75
0800 0.90 0.09 0.36 0.64 0.17 0.82 0.03 0.99 0.16 0.85 0.42 0.58
0312 0.92 0.08 0.37 0.63 0.20 0.77 0.02 1.00 0.12 0.87 0.45 0.55
0500 1.18 0.18 0.38 0.61 0.19 0,78 0.04 0.97 0.07 0.92 0.44 0.56

RE D FABE S A BEA RS BEHR (. L, O DEH A BABRE (SRS A KR )

(1) TU = UU + LU
(2) TL=UL+LL
(3} UT = UU*wU+ UL*wL
(4) LT = LU *wU+ LL*wL
(5) TT = TU*wU -+ TL*wk.
(6) TT=UT +LT

wl = 68750 / (68750+25000)
wl] = 25000 / (68750+25000) :
* wl, wU pressure weighting calculated by trapezoid method between 1000-400mb and 300-1 00mb

PGt &M B BEMENAR  GENRAAREASGELFAIXFNE -

{
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(@) Traditional method
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Improvement of the Operational Typhoon Prediction
Model (II) '

Chun-Chieh Wu
Department of Atmospheric Sciences

National Taiwan University
Abstract

Both the 1996 version and newly-modified 1997 version
of the Typhoon Forecasting System (TFS) of Central Weather
Bureau (CWB) are examined using different initial guess
fields to evaluate the performance of the 1996 and 1997
versions of TFS, and to understand the effect of different
initial conditions on TFS. It is shown that the 1997 version
of TFS has made significant improvement on track forecasts.
However, further researches are needed to access whether it
1s the implementation of the new filiering process or the
change of the procedures for optimum interpolation in the
1997 version that improves the forecasts. On the other
hand, the sensitivity study using different initial conditions
does not show significant impact on the track forecasts. Itis
suggested that more cases need to be carried out to get a
clearer answer on this problem. The ensemble forecasts will
be done in the future to understand the spreads of the
forecasts. It is hoped that further researches on the
mprovement of the vortex initialization procedures will be
carried out, which can help to identify the key factors
affecting the track predictions.
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52 1. TFS % 1997 version ¥ 1996 4 & db & F # L RRX TRME R R

storm name number of cases dates of forecasts

CAM (WPO05) 3 1996/05/22/00 — 1996/05/23/00
EVE (WP07) 3 1996/07/14/12 — 1996/07/15/12
GLORIA (WFP09) 4 1996/07/23/12 — 1996/07/25/00
HERB (WP10) 10 1996/07/27/00 — 1996/07/31/12
ORSON (WP19) 2 1996/08/23/00 — 1996/08/23/12
TOM (WP25) 6 1996/09/14/00 — 1996/05/16/12
VIOLET (WP26) 9 1996/09/13/00 -— 1596/09/17/00
ZANE (WP29) 8 1996/09/26/00 — 1996/09/29/12
DALE (WP36) 5 1996/11/06/12 — 1996/11/08/12
ERNIE (WP37) 2 1996/11/10/12 — 1996/11/11/00

total 52 1996/05/22/00 — 1996/11/11/00




/e

= 2. TFS1996 version.Ea TFS1997 version §13E 1 EPE@W}T{&ZM?E%E%EZ
LLi o %SRRFTAS TEER{EI SR TFS1997 version i TFS1996 version FH§RE

HERERHBI 2 (LR B LR -
forecast hour TFS1996 TFS1997 - % superior case number
(km) (km) performance
12hr 94 114 46% 52
24hr 178 167 50% 52
36hr 283 206 63% 51
48hr 400 250 3% 49

3z 3. TFS1996 version ~ TFS1997 version J EBM fEIEIF% 1 thBEEAT M RETE
TEIRERE B T (R E) < FEEE (homogeneous comparison

anit © km)
12hr 24hr 36hr 48hr
TFS1996 version 94 (57) 178 (117) 283 (177 400 (261)
TFS1997 version 114 (77) 167 (99 206 (124) 250 (152)
EBM 112 (64) 239 (130} 384 (212) 549 (285)
case number 52 52 51 49

% 4. TFS1996 version * TFS1997 version - EBM &z, - CWB E CLIPER ¥ |
o B SR AT i 2 B IS TRERER P LRI RN BRI =) -

24hr 48hr

TFS1996 version 179km 399km
(49) (46)

TEFS19597 version 163km 250km
(49) (46)

EBM 241km . 362km
(49 (46)

CWB 125km 270km
(49) (46)

CLIPER 153km 350km
(4%) (46)
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TFS TYPHOON TRACK FORECAST DATE (96,/09/16/12)
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BELFRGHALHESENGRER  FHEARLEALARE
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4% B - UV-spec
1. ReAif AF o

B TAESEIMNEIEBTER P B HAE - A4I5] T UVespec 1.51 ¢ 53% Arve Kylling
2l R A EES B ERY M o B T MRS DISORT i E AT
YT EANHER > MARE THAMRE

" What is not allowed is to try to prevent others from further sharing and version of
these programs that they might get from you. "

Flesie ki mp BEa 9B S HERLMEF RRBOHS - ZRE
ERESHREABEXBSOERLARLTY > BRAST AT LHRBES
s A A EB AR o

B b oh 0 Ve B AR R SR AR B A R B R G I RS

1. 31 ARk
Kylling, A., 1995, UVspec, a program package for calculation of diffuse and
direct uv and visible intensities and fluxes’, available by anonymous ftp to
kaja.gi.alaska.edu, cd pub/arve.

2. F-rEisidh (ERIR) E
Arve Kytling, Rundvannet 129, 9018 Tromso, Norway.

2. UV-spec &4

UV-spec A & P58 o3t £ &4 & A MM R LR APLT R FREAYE
L3 F kA g 1760nm ~ 850.0nm » AT A& 1.0nme BT FEEE A

v

& ©
TR R o

Bar > RAAGKEA .

=,

a

3o

| EEF AL ERRE - REA - TE - BERBURRAT  HETE
BEESARTAENESE

2 E AR L RENS ) ARBRARERZ BHAERE ©

3 E L EEMSHRE  ARBATRANETRE

45453 BRI R AT A X AR AR 6 R B AL ©

B 4 » UVspec ARG M BE
| Discrete Ordinate Algorithm » A#AEHE#EH Y ~ FEFRFTRARANE ©
2.Spherical & Pseudo-spherical Version of Discrete Ordinate Algorithm o

3. AR {2 stream H BT AT EIE
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s

3. ##% 7 f3& (Discrete Ordinate Method )

BE  FREHFEEVHREEH FE—EBELTUTENE 0 BEHLEF
AATHTRER . :

d T, H,
quv(vﬁuﬁ)

=, (T, 1, 8) = S, (T, ) @)oo ()
d1

FFu, HEHRE S, BB AHE (source funciion ) 4e(2) X A+

S, (T, )= —w;(;”) f:xdqﬁ’f_ll du'P, (T, 1,910, (7,, 1,07
+ O (T, D) (2)

A {2) F w (7 ,)&E R RESE (single-scattering albedo ) » P, & 4845
T o A BANE AL RSB AT A -FH (local thermal equilibrium ) » Bp & 4
Ko B —EhE B B AR B > VA BCTRAT NS IR AT A AT i R 8 HAT
B

—/
Q,=(-m,)B, + fﬂ I,P, (T,,ﬂ,gﬁ;—ﬂo,qbo}e( 2 (3)

# 4 B [T(r )&% v 8 A& T4 Planck Function © 41 &% Phase Function Fl
2N Legendre Polynomials & B > B #%#] Bl Fourier Cosine Series & Kl #4522 » ¥ {%

IN-1

w(z, i, 8)= 2, u™ (T, £)cos m(Py =l o (4)

m=0
PRRIBTF R E B AN AR F AL

m N
fw: u,m('f,(ur-)— Z W,'Dm(r’lur"ﬂj)

art j=-N
j=0
X" (T, u;)— Q" (T, 1) (i=2L, K, N)ires e (3}
£ F
D (r,ﬂ‘.,,uj)zTE(Zlﬁ-l)g, T ITR) AT 775 W, (5a)
[=m
0m () = X2 (5, 72 46,0 {1~ o, (2,18, T )] Eoe. (5b)
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333

_w(n), PR

X 2T, 1) o (2= 8,5) 2 A=D1+ Vgl (DB B (Ug)oreveene (5¢)
I=m

({—m)!
(I+m)!

S0 =1 if m=0(0otherwise), g;'(7)=g,(7)

g, (1) = %j‘l P (cos @) P(r,cos8) d cos 0

P(cos # )& Legendre polynomial » P\"(x 35 associated Legendre polynomial @ /1 6 &
HATATIEA RS R A ©

4, & FHLH
447 UV-spec #9 # i R M F > 32T °
uvspec <'input file™> ‘output file’
sk BRI R BB A 0 BIEHRA N H R 2T o input file s9E KT

wvl 1 wvl_2 alitiude nphi numu

phi_1  phi-2 .. phin

mu_1 mu_2 . mu_m

angle phi_0 albedo rho effrad welow wchigh seasn vulcan visib mdlcir

output 49 — A 45 A2 F

wyl_1 wvl_2 alititude aphi numu o_3col

phi_l phi-2 .. phin

mu_1i mu_2 .. mu_m

angle phi_0 albedo rho effrad weclow wchigh seasn vulcan visib mdlcir
wwl 1F dirF dFulavgl 1,1 11,21 mn

w;w2_1 .i:_dir FdFulavgl 1,111Z201 mn
REEH AT

albedo : Lambertian (isotropically reflecting) AR BE » EHEMBELH0e

altitude | BE 0 BALNT » ARRMEMANREERZE

angle : RTAA > HMRE B FHORTAALR

effrad @ THA LML BEEum - BAEH EHHORE > #H00

F dir | HE#EHEE  $4F Wmiome

Fd:&#dTEagHs B8 Wmlomo

Fu: f4te LEsdEs » B4 4 Wmhom o

I: & mu % phi 7 ¢ 893 /% B2 648 nphi 32 mumu R340 ¥k s 2 ouput
file ©
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1334

8.000 378.00000 250,300 1.093812E+19 4.895745E+11 2,288550F+18 8.362515E+15 3.613500E+15 2.518500E+08
7.000  432.00000 257.000 1.217482E+19 5.143614E+11 2.545620E+18 L.570002E+16 4.019400E+15 2.801400E+08
6000 452,00000 263.600 1.351859E+19 5.397117E+11 2.827770E+18 2.842653E+16 4. 464900E+13 3.11 1900E+08
5,000 559.00000 270.300 1.497882E+19 5.646733E+11 3.132910E+18 5.0 S654E+16 4.9467C0E+13 3.447700E+08
4.000  633.00000 277.000 1.635144E+19 5.897016E+11 3.461040E+18 7 334296E+16 5.484800E+15 3.808800E+08
3000 715.00000 283.700 18254026+ {9 6.401807E+11 38184308418 1.371220E+17 6.029100E+13 4.202100E+08
2,000 805.00000 287,700 2.026599E+19 6.777576E+11 4.238520E+18 3.110952E+17 6.692400E+135 1.664400E+08
1.000  904.00000 293700 2.229340E+19 7.027649E+11 4.662790E+18 4.348219E+17 7.362299E+13 3.131300E+08
0.600 101300000 299.700 2.448130E+1% 7.029050E+11 5.120500E+18 6.352850E+17 8.085000E+13 5.635000E+08

PR ABTRAREHOTH  c  BWERASHENBEUREXRIGTH - &
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" Program; Marine Star system for Receiving & Recording data
' Programmer: David Sue
" Date: 98.05.01

ON FRROR GOTO ErrorHandler

GOSUB Inilnitializaticn

Do
GOSUB CheckInkey
GOSUB GetGPSData
GOSUB getgyrodata
GOSUB CheckGPSData
GOSUB GetWeatherData
GOSUB WindDirectionAndSpeed
GOSUB AirHumidity
GOSUB AirTemperature
GOSUB SolarRadiation
GOSUB BarometricPressure
TimeTmp$ = LEFTS(TIMES, 2) + MIDS(TIMES, 4, 2) + RIGHTS(TIMES, 2)
GOSUB DisplayData
GOSUB RecordData
LOOP

GOSUB ExitSystem
Inilnitialization:

CLS
SCREEN 12

LINE (380, 310)-(450, 310), 3
LINE (380, 360)-(450, 360), 4
LINE (380, 405)-(450, 405y, 2
LOCATE 20, 42: PRINT " Ship "
LOCATE 23, 42: PRINT "R-Wind"
LOCATE 26, 42: PRINT "T-Wind"

Viewidin = 20
View¥Min = 2350
Viewlength = 200



Gt

VIEW (ViewXMin, ViewYMin)-{ViewXMin + ViewLength, ViewYMin +
ViewLength), , 6
WINDOW (-30, -50)-(50, 30)

LOCATE 2, 1: PRINT "Press Esc to stop.”

LOCATE 4, 1: PRINT " Time Latitude Longitude TBir TSpd Temp
Baro Humidity Solar”

LOCATE 3, 1: PRINT "

LOCATE 8, 9: PRINT " SDir  SSpd"
LOCATE 9, 9: PRINT " =— =—="
LOCATE 12, 9: PRINT " RDir RSpd”
LOCATE 13, 9: FRINT " =— =—="

Avglnterval = 1

DisplayTimeChoice = 1 " Choice of Seconds/Display
RecordTimeChoice = 2 " Choice of Seconds/Record
" SELECT CASE
RecordTimeChoice/DisplayTimeChoice
" CASE 0: Unlimited
" CASE 1: 10 Seconds / Record
" CASE 2: 1 Minutes / Record
" CASE 3: 10 Minutes / Record
" CASE 4. ! Hours / Record
' END SELECT -
floppy$ = "T"

pi = 3.1415526#

AveMemory = Avglnterval * 10

RawDataCount = 6

OldDated = " "

DIM WindSpeed(AveMemory), WindDirect(AvgMemory)
DIM rawdata(RawDataCount - 1), filename$(5)

filename$¢1) = "coml:4800,n,8,1,¢s0,ds0"
OPEN filename$(1) FOR INPUT AS #1
filename$(2) = "com2:4800,n,8,1,cs0,ds0"
OPEN filename$(2) FOR INPUT AS #2
RETURN

ExitSystem:

CLOSE
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STCP
END

GetGPSData:

GPSData$ = "
gpsidflag =0
DO WHILE gpsidflag < 3
LINE INPUT #1, GPSData$
GDHead$ = MID$(GPSData$, 2, 6)
IF GDHead$ = "$GPGLL" THEN
gpsidflag =1
GPSLat$ = MID$(GPSData$, 9, 2) + CHR$(248) + MID$(GPSData$, 11, 6)
+ "'+ MID$(GPSData$, 18, 1)
GPSLon$ = MID$(GPSData$, 20, 3) + CHR$(248) + MID$((GPSData$, 23,
6y + """ 4+ MID$(GPSData$, 30, 1)
ELSEIF GDHead$ = "$GPRMC" THEN
gpsidflag =
GPSLat$ = MID$(GPSData$, 9, 2) + CHRE(248) + MID$(GPSData$, 11, &)
+ """+ MID$(GPSData$, 18, 1)
GPSLon$ = MID$(GPSData$, 20, 3) + CHR$(248) + MID$(GPSData¥, 23,
6) + "'" + MID$(GPSData§, 30, 1)
END IF
IF GDHead$ = "$GPYIG" AND gpsidilag = 1 THEN
gpsidfiag = 2
GPSTrack$ = MID$(GPSData$, 9, 3)
GPSSpeed$ = MIDE(GPSData$, 21, 5)
END TF '
IF GDHead$ = "$GPZDA" AND gpsidflag = 2 THEN
gpsidflag = 3
GPSDate$ = MID${GPSData$, 16, 10)
GPSTime$ = MID$(GP3Data$, 9, 8)
END [F
LOOP

RETURN
cetgyrodata:

gyrodata$ =
gyroflag = 0
DO WHILE gyroflag < 1
LINE INPUT #2, gyrodata$

IF MID${gyrodata$, 2, 6) = "$AGHDT" THEN gyroflag = I
head$ = MID$(gyrodatas, 9, 5)

o
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LCOP
RETURN

CheckGPSData:

IF 01dGPSLat$ <> GPSLat$ THEN O1dGPSLat$ = GPSLat3 ° GPSLatitude

IF 01dGPSLon$ < GPSLon$ THEN Q1dGPSLon$ = GPSLon3 ' GPSLongitude

IF 01dGPSTrack$ <> GPSTrack$ THEN OldGPSTrack$ = GPSTrack$ '
GPSGroundTrack

IF 01dGPSSpeed$ < GPSSpeed$ THEN 01dGPSSpeed$ = GPSSpeed$
GPSGroundSpeed

RETURN
GetWeatherData:

FOR 1dx = 0 TO RawDataCount - I
QUT 770, idx
QuUT 769, 0
rawdata{idx) = INP(768) / 16 + INP{769) * 16 - 2048
IF rawdata{idx) < O THEN rawdata(idx) = 0

NEXT idx
bpraw = rawdata(Q)
wsTaw = rawdata(l)
wdraw = rawdata(2)
srraw = rawdata(3)
atraw = rawdata(4)
ahRaw = rawdata(5)
RETURN
WindDirectionAndSpeed:

shipspeed = VAL{GPSSpeed})

ShipDirect = VAL(GPSTrack$)

ShipDirect = VAL(head$)
windshipspeed = [NT(wsraw / 19.48)}

windshipdirect = INT{wdraw / 5.686)
AntiWindShipDirect = windshipdirect + 180
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GOSUB CalculateWindVector " Calculate Wind Vector

IF TrueWindVectorSum < AveMemory THEN TrueWindVectorSum =
TrueWindVectorSum + 1
TrueWindVeciorCounter = (TrueWindVectorCounter + 1) MOD AvgMemory
WindSpeed(TrueWindVectorCounter) = TrueWindSpeed
WindDirect(TrueWindVectorCounter) = TrueWindDirect
WindVectorX = 0: WindVectorY = 0
FOR n = 0 TO TrueWindVectorSum
TVWRad = WindDirect(n) * (pi / 180)
WindVectorX = WindVectorX + WindSpeed(n) * COS(TVWRad)
WindVectorY = WindVectorY + WindSpeed(n) * SIN({TVWRad)
NEXT n
WindVectorX = WindVectorX / TrueWindVectorSum: IF WindVectorX = O THEN
WindVectorX = .000001
WindVectorY = WindVectorY / TrueWindVectorSum
AveTrueWindSpeed = SQR(WindVectorY * WindVectorY + WindVectorX *
WindVector¥)
AvgTrueWindDirect = INT({ATN(WindVectorY / WindVectorX)) * {180 / pi)
+.5)
IF WindVectorX < 0 THEN
AvgTrueWindDirect = AvgTrueWindDirect + 180
ELSEIF WindVectorY < O THEN
AvgTrueWindDirect = AvgTrueWindDirect + 360
END IF
IF AveTrueWindSpeed <> oldAvgTrueWindSpeed THEN oldAvgTrueWindSpeed =
AveTrueWindSpeed
IF AveTrueWindDirect <> oldAvgTrueWindDirect THEN oldAvgTrueWindDirect
= AveTrueWindDirect

RETURN
AirHumidity:
Airfumidity = INT(ahRaw / 32) + 32
RETURN
AlrTemperature:
IF atraw < 164 THEN atraw = 164 'Range is -30 to +30 deg C

IF atraw > 219 THEN atraw = 819
AirTemp = INT((atraw - 164) / 8.188) - 30 ' CalculateAirTemperature

IF AirTemp <> oldAirTemp THEN oldAirTemp = AirTemp
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RETURN

SolarRadiation:

Solar = INT(srraw / .8673) " JOULES / meter / minute
'Solar = INT(srraw / 1.44) "if in WATTS SV = 1422.5 W/M
IF Solar < 0ldSolar THEN (ldSolar = Solar

RETURN

BarometricPressure:

Baro = (bpraw / 8.6) + 926 "0V = 930 mb and 2V = 1030 mb
IF Baro < oldbaro THEN oldbaro = Bare

RETURN
CalculateWindVector:

AntiWindShipDirectRad = AntiWindShipDirect * (pi / 130)
TrueWindSpeedY = shipspeed * SIN(AntiWindShipDirectRad)
TrueWindSpeedX = windshipspeed + shipspeed * COS{AntiWindShipDirectRad)
TrueWindSpeed = SQR{TrueWindSpeedX * TrueWindSpeedX + TrueWindSpeedY *
TrueWindSpeedY)
IF TrueWindSpeedX = 0 THEN TrueWindSpeedX = .001
TrueWindCrossWindShipArc = ATN(TrueWindSpeedY / TrueWindSpeedX) * (180
! pi)
IF TrueWindSpeedX < O THEN
[F TrueWindSpeedY >= O THEN
CTrueWindCrossWindShipAre = TrueWindCrossWindShigAre + 180
ELSE
TrueWindCrossWindShipArc = TrueWindCrossWindShipArc - 180
END IF
END IF
TrueWindDirect = (ShipDirect + (windshipdirect -
TrueWindCrossWindShipArc)) MOD 360

RETURNM



1

CheckInkey:

K$ = INKEY$

IF K$ = "" THEN
RETURN

ELSEIF ASC(KS) = 27 THEN
GOSUB ExitSystem

END IF

RETURN
RecordData:
GOSUB CutputRawData

- IF RecordTimeChoice = { THEN
BLSEIF RecordTimeTmpd < MID$(TimeTmp$, 6 - RecordTimeChoice, 1) THEM
RecordTimeTmp$ = MID$(TimeTmpS, 6 - RecordTimeCheice, 1)
ELSE
RETURN
END IF

GOSUB OutputData
RETURN
DisplayData:

IF DisplayTimeChoice = 0 THEN

ELSEIF DisplayTimeTmp$ <> MID$(TimeTmp$, 6 - DisplayTimeChoice, 1) THEN
DisplayTimeTmp$ = MID$(TimeTmp$, 6 - DisplayTimeChoice, 1)

ELSE
RETURN

ED IF

DisplayTime$ = TimeTmp$

GOSUB ShowData
GOSUB ShowWindVectorDiagram

RETURN

QutputData:

IF DATE$ < OldDate$ THEN
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[F OldDate$ < " " THEN
FOR OFNo = 3 7TC 4
CLOSE #0FNo
NEXT
END IF
OldDate$ = DATES
RecordMonth$ = MID$(OldDate$, 9, 2) + MID$(CldDate$, 1, 2)
recorddate$ = RecordMonth$ + MID$(OldDate$, 4, 2)
filename$(3) = "C:\Marine\DATA\" + RecordMonth$ + "\" + recorddate$
+ ".DAT"
filename$(4) = "B:\" + recorddate$ + " .DAT"
FOR OFNe = 3 TO 4
OPEN filename$(OFNo) FCR APPEND AS #OFNo
NEXT
END IF

PRINT #3, recorddate$; USING "& & & ###.# #%.4 #4484
HHE S HAREE O HEELR O BELR HEH# ##.#"; DisplayTime$; GPSLatd; GPSLon$:
AveTrueWindDirect; AveTrueWindSpeed; AirTemp; Baro; AirHumidity; Solar;
ShipDirect; shipspeed; windshipdirect; windshipspeed

IF floppy$ = "T" THEN

PRINT #4, recorddate$; USING "& & & ###.# ##.# #H## S #
HEE HE O HEBELE O BEEE O #HE L E & #"; DisplayTime$; GPSLat$; GPSLon$;
AvgTrueWindDirect; AvglrueWindSpeed; AirTemp; Baro; AirHumidity; Solar;
ShipDirect; shipspeed; windshipdirect; windshipspe
END IF

RETURN
QutputDataHeader:
PRINT #0FNg, " Time Latitude Longitude WDir WSpd Temp Baro

Humidity Solar SDir SSpd RDir RSpd"
PRINT #0FNo, "

RETURN

OutputDataTrailer:

PRINT #0FNe, "

FRINT #0FNo, ™"
PRINT #0FNo, " Temp : Temperature (" + CHR$(248) + "C)"
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PRINT #OFNo, " Solar : Solar Radiation (Joules/meier/minute)”

PRINT #OFNo, " Baro : Barometric Pressure (mb)"

PRINT #0FNo, " TDir : Tree Wind Direction (" + CHR${248) + "}"

PRINT #0FNo, " TSpd : True Wind Speed {KNots)”"

PRINT #0FNec, " SDir : Ship Directien (" + CHR$(248) + ")"

PRINT #0FNc, " SSpd : Ship Speed (KNots)"

PRINT #0JFMo, " RDir : Wind - Ship Resultant Direction (" + CHR$(248)
+ "y

PRINT #CINo, " RSpd : Wind - Ship Resultant Speed (ENots)”

RETURN
QutputRawData:

[F RecordTimeTmp$ < MIDS(TIMES, 5 - ((RecordTimeChoice + 3) MOD 4), 1)
THEN
IF ERecordTimeTmp$ = MIDS(TIMES, 2, 1) THEN
RecordRawData$ = LEFT$(TIMES, 2)
END IF
RecordRawData$ = RecordRawData$ + MIDS(TIMES, 4, 2)
RecordRawData$ = RecordRawDatad + " " + GPSLat$ + " " + GPSLond
RecordRawData$ = RecordRawData$ + " " + GPSSpeed$ + " " + (PSTrack$
END IF
FOR rawidx = 1 TO 2
RecordRawData$ = RecordRawData$ + LTRIM$(STRE(rawdata(rawidx))) + "

FOR n = 0 TO TrueWindVectorSum
IF rawidx = 1 THEN
RecordRawData$ = RecordRawData$ + LTRIMS(STR$(WindSpeed(n))) +
ELSEIF rawidx = 2 THEN
RecordRawData$ = RecordRawlatad + LTRIM${STR$(WindDirect(n))}
+ n 1
END IF
NEXT n
NEXT

RETURN
ShowData:

LOCATE 6, 1: PRINT USING "& & & ##Hi.# #F.# R R R
. ###a" DisplayTime$; GPSLat$; GPSLon$; AvgTrueWindDirect; AvgTrueWindSpeed,
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AirTemp; Baro; AirHumidity; Selar
LOCATE 10, 9: PRINT USING "###.# ## #"; ShipDirect; shipspeed;
10OCATE 14, 9: PRINT USING "###.4 ##.#"; windshipdirect; windshipspeed

RETURN

ShowWindVectorDiagram:

MaxLength = -1

Scalelraw = |

AngleShip = 90 - ShipDirect

AngleWind = 90 - (ShipDirect + windshipdirect)

xsnew = shipspeed * COS{AngleShip * pi / 180)

ysnew = shipspeed * SIN(AngleShip * pi / 180)

swnew = windshipspeed * COS(AngleWind * pi / 180)

ywnew = windshipspeed * SIN(AngleWind * pi / 180)

[F shipspeed > MaxLength THEN MaxLength = shipspeed

IF windshipspeed > MaxLength THEN MaxLength = windshipspeed

IF ABS¢{MaxLength > .1) THEN ScaleDraw = 50 / MaxLength * .8 ELSE ScaleDraw
=0

LINE (0, 0)-(xsold * ScaleDrawold, ysold * ScaleDrawcld), G

LINE (3, 0)-{xwold * ScaleDrawold, ywold * ScaleDrawecld), ©

LINE (xwold * ScaleDrawold, ywold * ScaleDrawold)-(xsold * ScaleDrawold,
ysold * ScaleDrawold), O

LINE (0, 0)-{xsnew * ScaleDraw, ysnew * ScaleDraw), 3

LINE (0, 0)-{(xwnew * ScaleDraw, ywnew * ScaleDraw), 4

LINE (xwnew * ScaleDraw, ywnew * ScaleDraw)-{xsnew * ScaleDraw, ysnew *
ScaleDraw), 2

xwold = xwnew

ywold = ywnew

xsold = xsnew

ysoid = ysnew

ScaleDrawcld = ScaleDraw

1
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RETURN

ErrorHandler:

RESUME NEXT
END




wEREEZBRFTRARR
& 4k 7 10042 B & 645
CENTRAL WEATHER BUREAU
MINISTRY OF TRANSPORTATION AND COMMUNICATIONS
64, KUNG YUAN ROAD, TAIPEL TAIWAN, 100
REPUBLIC OF CHINA




