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Figure 1: Northern Hemispheric Lambert conformal

map true at latitudes 30°N and 60°N with
reference longitude A, = 120°E.

—. " *“ﬁgjf@?ﬁﬁj%ﬁ*g?ﬁmu

E R T A I8 02 R 4 A7 W I 6 940 P i R
T 52 MU Bl X A SR AR > BB AR AR b o 1R
PEEEE-REAERE (RIY) SEyE
BRI H A T per o f52 5 7 22 4 1 Beh ) R 4
AT R IRFY: - 53 BRI BT DA R 55 I
LB FRL T IRl » 788 i BOE A 7 i b 1 4 BB Y
AR o BUERT LS ¢ o 2 MR RHIRE - H¥
TR RN 3 S B 09 i i

1+ Hsind,

o(d) = 14 Hsing

(3.1)

(1) S =10 > Hg R 5 (31)50
FESe e B o
FERRGT FRT £ E R |- o DASHA 58 5T A

-368—



AR (x,y) MEHRENHZ)

g =cgacosgeos{ A — A} =rcosd | {3.2)

¥ =cacos¢sin(A — A} =rsind (3.3)

(i
r =cacos¢ , (3.4)
8=5— A (3.5)

Ao x Kyl A E S MR R S R
H—R o {EUR JHE MO A 75 17 Y B ol R vl
WINRYJi T2 — B o fEPSGRIDEIFE 0 »
BB BN R fE R o

65

&0

g5

TTPTTI T TTTY

)

45

40

TIEIT

35

3¢

-
%
B

LCRARIEERETAN

B

) ulm;?{::'['n-mlé.uf A AR U Y

5 10 15 20 2% 30 3% 40 45 S50 55 €0 65

B2 ¢ bR TR B » SRR CON -
BAEBE A, = 150°WW o

Figure 2: Northern Hemispheric polar stercographic

map true at latitude 60°N with reference

longitude A, = 150°W.
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Figure 3: Mercator map with reference longitude h, == 0°.
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Figure 4: Relationship of wind components between

latitude/longitude coordinates and Car-
tesian coordinates.
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SUBROUTINE LCGRID(AI,AJ,ALAT,ALON,IJLTN,RI,RJ,RLAT,RION,
- TLATL | TLATZ, DX, DY , AXSLON|

C

c Al...... I-INDEX OF A CARTESIAN GRID PCINT

c g J-INDEX OF A CARTESIAN GRID POINT

C ALAT....LATITUDE OF THE GRID POINT (AI,AJ

C ALON. ...LONGITUDE OF THE GRID POINT (AT, AJ)

c IJLTN...INDEX WHICH INDICATES DIRECTIGN OF TRANSFORMATION
¢ = 0 TRANSFORM FROM (AI AJA TO (ALAT,ALON

c = 1 TRANSFORM FROM (ALAT,ALON) TO (AT,AJ

C RI......I-INDEX OF A REFERENCE CARTESIAN GRID POINT WITH
¢ KNOWN LATITUDE/LONGITUDE

c RF..vu.. J-INDEX OF A REFERENCE CARTESIAN GRID POINT WITH
c KNOWN LATITUDE/LONGITUDE

s RLAT....LATITUDE OF THE REFERENCE GRID POINT (RI,RJ&

C RLON....LONGITUDE OF THE REFERENCE GRID POINT §RI R &

C TLAT1...THE FIRST TRUE LATITUDE OF THE MAF PROJECTIO

c TLAT2...THE SECOND TRUE LATITUDE OF .FHE MAP PROJECTION

c Dl ivann GRID SPACING IN UNITS OF KM IN THE X-DIRECTION

c DY...... GRID SPACING IN UNITS OF KM IN THE Y-DIRECTION

c AXSLON. .LONGITUDE WHERE X-AXIS OF CARTESIAN GRID :

g PARALLEL, TG MAP PROJECTION
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nNoAoNNaNcRANNNn nan nono

ano

[plele]

+ ALOG {TAN

1009

A=6371.2213
PI4=ATAN(1.)
PI=4,*PI4
DEGRAD=PI/18
H=TLAT1/A S(TLATl)
T1=TLAT1*DEGRAD
T2=TLAT2 *DEGRAD
IF(TLAT! .NE. TLAT2) THEN
AN=ALOG(COS(T2)/CO5 (T1))/
PI4*H-T2/2.} /TAN(PI4+H-T1/2.))
ELSE
AN H*SIN(Tl)

EN
RRmA*COS T1)* (TAN (PT4*H-RLAT*DEGRAD/2.) /TAN (PI4*H~T1/2.) } **AN/AN
TR=AN* R ON-A ST.ON) *DEGRAD

XR=RR*

YR—RR*SIN TR

TRANSFORMATION FROM GRID INDICES TO LATITUDE/LONGITUDE

IF(IJLIN .NE. 0) GO TO 1000
XA=XR- (AJ-RJ}] *D
YA=YR+{AI~RI} *DY

F(XA .EQ. 0.} THEN

IF(YA .GT. 0.).TA= PIj2.
IF(YA .EQ. 0.) ThA= 0.
IF(YA .L¥. 0.) TA=-PI/2.
(RA=ABS
TA=ATAN£YA/XA}
IF(XA .LT. 0.} TA=TA-PI
RA=XA/COS {TA)
END IF
ALON=AXSLON+(TA£AN /DEGRAD
TF(ALON .GT. 180.) ALON=ALON- 350
IF{ALON .LT. -180.} ALON=ALON+36
ALAT2=PI4*H-ATAN(TAN (PI4*H-T1/2. )*(RA*AN/(A*COS(Tl)))**(1 JAN})

ALAT=2.*ALAT2 /DEGRAD
IF%ALAT .GT. 90.) ALAT=180.-ALAT
RETURN

TRANSFORMATION FROM LATITUDE/LONGITUDE TG GRID INDICES

—A*cosimx)* TAN(PI4*H-ALAT*DEGRAD/2.) /TAN({PT4*H-T1/2.) ) **AN/AN
TA=AN* { ALON-AXSLON) *DEGRAD

XA=RA®COS (TA

YA=RA*SIN(TA

AI=RI+{YA-YR} /DY

AF=RI-(XA-XR) /DX

RETURN

END

SUBROUTINE PSGRID(AI,AJ,ALAT,ALON,IJLTN,OI,O0J,TLAT,DX,DY,AXSLON)

Al......I-INDEX OF A CARTESIAN GRID POINT
AJ......J-INDEX OF A CARTESIAN GRID POINT
ALAT....LATITUDE OF THE GRID POINT (A, AT
ALON....LONGITUDE OF THE GRID PQINT iAf A,
IJLTN...INDEX WHICH INDICATES DIRECTICN OF TRANSFORMATION

0 TRANSFORM FROM {AI AJA TO (ALAT, ALON
= 1 TRANSFORM FROM (ALAT,ALON) TO (AI,AJ
OL.vunn. I~-INDEX OF THE POLE
0J......J-INDEX OF THE POLE
TLAT....TRUE LATITUDE FOR POLAR STEREQGRAPHIC PROJECTION
DX......GRID SPACING IN UNITS OF KM IN THE X-DIRECTION
DY...... GRID SPACING IN UNITS OF KM IN THE Y-DIRECTION

AXSLON..LONGITUDE WHERE X-AXIS OF RECTANGULAR GRID
PARALLEL TO MAF PROJECTION

A=6371.2213
PI4=ATAN£1.)
PI=4,*PI
DEGRAD=PI/180.
H= TLAT/ABS&ALAT)
T=TLAT*DTGRAD"
X0=0,

¥0=0.

TRANSFORMATION FRCOM GRID INDICES TO LATITUDE/LONGITUDE

IF(IJLTN .NE. % GO TO 1000
XA=X0+(AI-0OI} *D

REVERSE J-DIRECTICN FOR SOUTHERN HEMISPHERE

IF{TLAT .LT. } THEN
ATX=0J- {AT-0O
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[elele]

1000

ELSE
AJX AT

END
Ya=Y O+(AJX 0J) *DY
F(XA .EQ. 0.) THEN
IF({YA .GT. 0.} TA= PI/2.
IF(YA .EQ. O.
IF{¥a .LT. O.
RA=ABS (YA)
LSE
TA=ATAN£YA/XA
YF(XA .LT. 0.} TA=TA-PI
RA=XA/COS(TA)
END IF
ALON=AXSLON+TA/DECRAD
IF(ALON .GT. 180.) ALON=ALON=-360.
IF(ALON .LT. -180.) ALON=ALON+360
ALAT2=PI4 ¥II-ATAN (TAN (PL4*H-T/2.)* (RA/ (A*COS(T))))
ALAT=2. *ALAT2 /DEGRA
IF(ALAT .GT. 50.) ALAT 180.~ALAT
RETURN

TRANSFORMATION FROM LATITUDE/ELONGITUDE TO GRID INDICES

RA“A*COS(T% £TAN(PI4*H-ALAT*DEGRAD/2.)/TAN(PI4*H—T/2.))
A=(ALON-A S ON} *DEGRAD

XA=RA*COS

YA=RA*SIN TA

: AIwDI+iXA—XO /DX

[#1¢1e]

AT=0J+{YA~YO) /DY
REVERSE J-DIRECTION FOR SOUTHERN HEMISPHERE
IF}TLAT ,LT. 0.) AJ=0J-{AJ-OJ)
URN
END

SUBROUTINE MRGRID(%I AJ,ALAT,ALON, IJLTN,RI,RJ,TLAT1, TLATZ,
“+

ONOOOOANOOAONaONoOn

ann

00

1000

X.DY,AXSLON)

AT...... I-INDEX OF A CARTESIAN GRID POINT
AJ......J=-INDEX OF A CARTESIAN GRID POINT
ALAT....LATITUDE OF THE GRID POINT ({(AI,AJ
ALON....LONGITUDE OF THE GRID POINT i A
IFLTN...INDEX WHICH INDICATES DIRECTION OF TRANSFORMATION

= 0 TRANSFORM FROM (AI AJA TO (ALAT,ALON

= 1 TRANSFORM FROM (ALAT,ALON) TO (AI,AJ
B« s I-INDEX OF THE ORIGIN ON THE CARTESIAN GRID
RJ......J-INDEX OF THE ORIGIN ON THE CARTESIAN GRID

TLATL...THE FIRST TRUE LATITUDE OF THE MAP PROJECTION
TLATZ2...THE SECOND TRUE LATITUDE OF THE MAP PROJECTION
DXeueens GRID SPACING IN UNITS OF KM IN THE X-DIRECTION

¥......GRID SPACING IN UNITS OF KM IN THE ¥-DIRECTION

3]
AXSLON. .REFERENCE LONGITUDE WHERE ITS INTERSECTION WITH EQUATOR

WILL BE THE ORIGIN OF (X,Y) CCORDINATES

A=6371.2213
PI4=ATAN(1.)
PI=4.*PIL
DEGRAD=PI/180.
T1=TLAT1*DEGRAD
T2=FLAT2*DEGRAD

TRANSFORMATION FROM GRID INDICES TO LATITUDE/LCNGITUDE
IF(IJLTN .NE. 0) GC TO 1000

¥A=(AT-RI)*DX

YA=(AJ-RJ) *DY

ALON=AXST N+(XA/(A*CUS(TlL{)&DEGRAD
IF(ALON .GT. 180

IF(ALON ,LT. -18C.) ALON=ALON+360.
YT=EXP (YA

ALAT 2. *(A% §?$§§ p}4}/DEGRAD

TRANSFORMATION FROM LATITUDE/LONGITUDE TO GRID INDICES

AXSLN=AXSLON
IF(AXSLON .LT. 0.) AXSLN=360.+AXSLON
XLON=ALON
IF(AXSLON .GE., O. THEN
RLON=— (180, -AX5LON
LS%F(ALO .LT. RLON} XLON 360.+ALON

IF{ALON .LT. L XLON=360.+ALON

RLON=180.+AXS5LO
ENDIgéALON .GE. 0. .AND. ALON .LT. RLON) XLON=360.+ALON
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TA= { XLON-AXSLN] *DEGRAD
XAmAXTA*COS (T1

YA=R*COS{T1} *ALOC (TAN{PI4+ALAT*DEGRAD/ 2. })
ATI=RI+XA/DX

AI=RI+YA/DY

RETURN

END

SUBROUTINE UVQVRT{IG,JC,UT, VT, U, VG, 01,0, ITG)

c
c IG.....-I-COORDINATE OF A GRID POINT
¢ JG......F~COCRDINATE OF A GRID POINT
c UT.+«....U~COMPONENT ON TRUE GEOGRAPHIC} COQRDINATES
¢ VT......V-COMPONENT ON TRUE (GEOGRAFHIC) COORDINATES
c {FOR SOUTHERN HEMISPHERIC PROJECTION MAPS, REVIRSE THE
¢ SIGNS OF UT AND VT BEFORE CALLING THIS SUBROU-INE)
¢ UG......U-COMPONENT ON GRID COORDINATES
& VG......V~-COMPONENT ON GRID CGORDINATES
c 0I......E~COORDINATE OF THE POLE ON CARTESIAN GRID
c 0J......J~COORDINATE OF THE POLE ON {ARTESIAN GRID
& ITG.....INDEX INDICATING CONVERSION DIRECTION
c = 0 FROM TRUE COORDINATES TQ GRID COORDINATES
< = 1 FROM GRID COOEDINATES TO TRUE CGORDINATES
PI=g . *ATAN(1.)
XI=FL0AT€IG ~01
o YI=FLOAT{JIG} ~0F
g GAMMA = ANGLE BETWEEN THE GRID X-COORDINATE (Y-COORDINATE FOR
< LAMBERT CONFORMAL PROJECTION) AND GRID POSITICH VECTOR,
c POBITIVE COUNTER-CLOCKWIEE
< ALPHA = ANGLE BETWEEN TRUE AND GRID COCRDINATES
IF(XI .EQ. 0.} THEN
IF(YJ .GT. 0.) ALPHR=DI/2.+PI/2.
IF(Y¥J .EQ. 0.} ALPHA=0,
IF(YT .LT. 0.} ALPHA=PI/2,-PI/2.

GAMMA=ATAN (¥.J [ XI
IF{XI .LT. 0.} G =GAMMA-PT
BLEHA=PI/2. 4G

END IF

SINA=STIN {ALPHA

COSA=COS {ALPHA

IF(ITG .EQ, G) THEN
UG= UT*COSh-VT*SINA
VE= UT*SINA+VT*COSA

ELSE
UT= UG*COSA+VG*SINA
VI=-DG*SINA+VG*COSA

END IF

RETURN
END

TRANSFORMATIONS BETWEEN LATITUDE/LONGITUDE GRID
AND MAP PROJECTION GRID SYSTEMS

Song-chin Lin
Institute of Atmospheric Physics
National Central University

ABSTRACT

in order to obtain the best portray of the space variations of the atmospheric variables,
transformations between the latitude/longitude grid and the map projection grids frequent-
Iy have to be conducted before the analyses or results can be displayed on 2 map. In this
technical note, transformations between the latitude/longitude grid and three most popular
map projection grids (pofar stereographic, Lambert conformal and Mercator projections}
will be briefly discussed with FORTRAN subroutines given at the end of this note.
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