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BETWEEN POINTS TO INSURE A CONTINUOUS TERMPERATURE GRADIENT
DIMENSION HPC(250),FN2C(250),ALPHA(250),TTBETA (250) ,GAMM (250),
1 DELTA(250),SLOPE(250) ,MAT(4,5)

REAL MAT

COMMON DECK "CONST" INSERTED HERE

COMMON/ PCONST/CREF , RGAS , GAMMA
COMMON/MCONST/PI,PIT2,PID2,DEGS,RAD,ALN10

COMMON DECK "RKAM" INSERTED HERE

REAL KR,KTH, KPH

COMMON//R, TH, PH, KR, KTH, KPH, RKVARS (14) , TPULSE, CSTEP, DRDT (20)
COMMON DECK "TT" INSERTED HERE

REAL MODT

COMMON/TT/MODT (4) , T,PTT,PTR,PTTH, PTPH

COMMON DECK "WW" INSERTED HERE

PARAMETER (NWARSZ=1000)

COMMON/WW/ID(10) ,MAXW, W (NWARSZ)

REAL MAXSTP,MAXERR, INTYP,LLAT, LLON

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),
1 (TLON:W(5)),(OW,W(6)),(FBEG,W(7)),(FEND,W(S)):(FSTEP,W(9)),

2 (AZ1,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)),

3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),

8 (RCVRH,W(20)),

4 (ONLY,W(Zl)),(HOP,W(ZZ)),(MAXSTP,W(23)),(PLAT,W(24)),(PLON,W(ZS))CWW2

5, (HMAX,W(26)), (RAYFNC,W(29)) , (EXTINC,W(33)),

6 (HMIN,W(27)), (RGMAX,W(28)),

8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)),

6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)) , (FACTR,W(47)),
7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET, W(75))
9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81)) , (PFACTR, W(82) ),
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))
2,(TIC,W(87)),(HB:W(88)),(HT,W(89)),(TICV:W(96))

REAL MMODEL,MFORM,MID

WIND 100-124
EQUIVALENCE (W(100),UMODEL), (W(101),UFORM), (W(102),UID)

DELTA WIND 125-149
EQUIVALENCE (W(125),DUMODEL), (W(126) ,DUFORM), (W(127) ,DUID)

SOUND SPEED 150-174
EQUIVALENCE (W(150),CMODEL), (W(151),CFORM), (W(152),CID)
EQUIVALENCE (W(153),REFC)

DELTA SOUND SPEED 175-199
EQUIVALENCE (W(175),DCMODEL), (W(176),DCFORM), (W(177),DCID)

TEMPERATURE 200-224
EQUIVALENCE (W(200),TMODEL), (W(201),TFORM), (W(202) ,TID)

DELTA TEMPERATURE 225-249
EQUIVALENCE (W(225),DTMODEL), (W(226) ,DTFORM) , (W(227) ,DTID)

MOLECULAR  250-274
EQUIVALENCE (W(250),MMODEL), (W(251),MFORM), (W(252),MID)
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TTABLE10

TTABLE11l
TTABLE12
TTABLE13
CCONST 2
CCONST 4
CCONST 5
RKAMCOM2
RKAMCOM4
RKAMCOMS5
CTT 2
CTT 4
CTT 5
CWW 2
CWW1l 3
Cwwl 4
CWw2 2
Ccww2 3
Cww2 4
Ccww2 5
CWw2 6
cww2 7

8
Cww2 9
CwWww2 10
cww2 11
Cwwz 12
CWw2 13
CWW2 14
CWwW2 15
Cwwz 16
CWW3 2
CWwW3 3
CWW3 4
CWwW3 5
CWW3 6
CWW3 7
CWw3 8
CWW3 9
CWW3 10
CWWw3 11
CWW3 12
CWW3 13
CWW3 14
CWWw3 15
CWW3 16
CWW3 17
CWW3 18
CWW3 19
CWW3 20
CWw3 21
CWw3 22
CWW3 23
CWW3 24
CWW3 25
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RECEIVER HEIGHT 275-299
EQUIVALENCE (W(275),RMODEL), (W(276),RFORM), (W(277) ,RID)

TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

DELTA TOPOGRAPHY  325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327),GUID)

UPPER SURFACE TOPOGRAPHY  350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)
PLOT ENHANCEMENTS CONTROL PARAMETERS

EQUIVALENCE (W(490),XFQMDL), (W(491),YFQMDL)
ABSORPTION 500-524
EQUIVALENCE (W(500),AMODEL), (W(501),AFORM), (W(502) ,AID)

DELTA ABSORPTION 525-549
EQUIVALENCE (W(525),DAMODEL), (W(526),DAFORM), (W(527) ,DAID)

PRESSURE 550-574
EQUIVALENCE (W(550),PMODEL), (W(551),PFORM), (W(552),PID)

DELTA PRESSURE 575-599
EQUIVALENCE (W(575),DPMODEL), (W(576),DPFORM), (W(577) ,DPID)

COMMON DECK "B5" INSERTED HERE

INTEGER TMX,TNTBL,TITBL,TFRMTBL,IDST (10)
COMMON/B5/TMX, TNTBL(10) , TITBL(10) , TFRMTBL(10) , TGP (262)
EQUIVALENCE (TGP, IDST), (ANT,TGP(11))

EQUIVALENCE (AN,TGP(11)), (HPC,TGP(12)), (FN2C,TGP(262))

DATA RECOGT,NOC/6.0,0/
DATA ANT/0.0/

DATA TMX/2/

DATA TNTBL/1,11,512,7*%0/
DATA TITBL/1,250,8%0/
DATA TFRMTBL/1,2,8%0/

ENTRY ITEMP

CALL IPTEMP

IF HAD PREVIOUS CALL BUT NOTHING THIS TIME, EXIT NOW
RETAINING PREVIOUS TABULAR DATA COUNT
IF(NOC.GT.0 .AND. ANT.LE.0.0) RETURN

IF(RECOGT.NE.TMODEL)

1 CALL RERROR('TEMP ', '"WRNG MODEL',RECOGT)

NOC=ANT/2

IF (ANT.NE.2*NOC .OR. NOC.LE.1)

1 CALL RERROR('TTABLE', 'BAD NUMBER',ANT)
ANT=0.0
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c

C

60

6000 FORMAT(' THE',I4,'TH POINT IN THE TEMPERATURE PROFILE HAS'
1,' THE HEIGHT',F8.2,' KM, WHICH IS THE SAME AS ANOTHER POINT,'

1

MODT (1) =6HTTABLE
MODT (2)=TID

SLOPE (1) =(FN2C(2) ~FN2C(1) ) / (HPC(2) -HPC (1))
SLOPE (NOC) =0.

NMAX=1

DO 6 I=2,NOC

IF (FN2C(I).GT.FN2C(NMAX)) NMAX=I

IF (I.EQ.NOC) GO TO 4

DO 3 J=1,3
M=I+J~2
MAT(J,1)=1.

MAT(J, 2) =HPC (M)
MAT (J, 3) =HPC (M) **2

MAT (J, 4) =FN2C (M)

CALL GAUSEL (MAT,4,3,4,NRANK)

IF (NRANK.LT.3) GO TO 60

SLOPE (I)=MAT(2,4)+2.*MAT (3,4) *HPC(I)
DO 5 J=1,2

M=I+J-2

MAT(J,1)=1.

MAT (J, 2) =HPC (M)

MAT (J,3) =HPC (M) **2

MAT (J, 4 ) <HPC (M) **3

MAT (J,5) =FN2C (M)

L=J+2
MAT (L, 1)=0.
MAT(L,2)=1.

MAT (L, 3)=2.*HPC (M)
MAT (L, 4) =3 . *HPC (M) *%2

MAT (L, 5) =SLOPE (M)

CALL GAUSEL (MAT,4,4,5,NRANK)
IF (NRANK.LT.4) GO TO 60
ALPHA(I)=MAT(1,5)

TTBETA (I)=MAT(2,5)
GAMM(I)=MAT(3,5)

DELTA (I)=MAT(4,5)

HMAX=HPC (NMAX)

NH=2

RETURN

PRINT 6000, I,HPC(I)

CALL EXIT

ENTRY TEMP

IF(NOC.LE.O)

CALL RERROR('TTABLE','BAD N VALUE',FLOAT (NOC) )
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11

12

15

16

18

H=R-EARTHR
PTT=0.0

PTR=0.0

PTTH=0., 0

PTPH=0.0

IF (H.GE.HPC(1)) GO TO 12

NH=2

T=FN2C (1) +SLOPE (1) * (H-HPC (1))

PTR=SLOPE (1)

RETURN

IF (H.GE.HPC(NOC)) GO TO 18

NSTEP=1

IF (H.LT.HPC(NH-1)) NSTEP=-1

IF (HPC(NH-1).LE.H.AND.H.LT.HPC(NH)) GO TO 16
NH=NH+NSTEP

GO TO 15

T=(ALPHA (NH) +H* (TTBETA (NH) +H* (GAMM (NH) +H*DELTA (NH) ) ) )
PTR=(TTBETA (NH) +H* (2. *GAMM (NH) +H*3 . *DELTA (NH) ) )
RETURN

T=FN2C (NOC)

CALL PTEMP
RETURN
END

SUBROUTINE NTEMP
DO-NOTHING TEMPERATURE MODEL

COMMON DECK "TT" INSERTED HERE

REAL MODT

COMMON/TT/MODT (4), T,PTT,PTR,PTTH, PTPH
COMMON DECK "WW" INSERTED HERE
PARAMETER (NWARSZ=1000)
COMMON/WW/ID(10) ,MAXW, W (NWARSZ)

REAL MAXSTP,MAXERR, INTYP,LLAT, LLON

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),
1 (TLON,W(5)), (OW,wW(6)), (FBEG,W(7)), (FEND,W(8)), (FSTEP,W(9)),

2 (AZ1,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)),

3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),

8 (RCVRH,W(20)),

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)), (PLAT,W(24)), (PLON,W(25) ) CWW2

5, (HMAX,W(26)), (RAYFNC,W(29) ), (EXTINC,W(33)),
6 (HMIN,W(27)), (RGMAX,W(28)),
8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)),

6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)), (FACTR,W(47)),
7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET,W(75))
9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81)), (PFACTR,W(82)),

1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))
2,(TIC,W(87)), (HB,W(88)), (HT,W(89)), (TICV,W(96))
REAL MMODEL,MFORM,MID

WIND 100-124
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NTEMP 9
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EQUIVALENCE (W(100),UMODEL), (W(101),UFORM), (W(102),UID)

DELTA WIND 125-149
EQUIVALENCE (W(125),DUMODEL), (W(126),DUFORM), (W(127),DUID)

SOUND SPEED 150-174
EQUIVALENCE (W(150),CMODEL), (W(151),CFORM), (W(152),CID)
EQUIVALENCE (W(153),REFC)

DELTA SOUND SPEED 175-199
EQUIVALENCE (W(175),DCMODEL), (W(176) ,DCFORM), (W(177) ,DCID)

TEMPERATURE 200-224
EQUIVALENCE (W(200),TMODEL), (W(201) ,TFORM), (W(202) ,TID)

DELTA TEMPERATURE 225-249
EQUIVALENCE (W(225),DTMODEL), (W(226) ,DTFORM), (W(227) ,DTID)

MOLECULAR  250-274
EQUIVALENCE (W(250),MMODEL), (W(251),MFORM) , (W(252) ,MID)

RECEIVER HEIGHT 275-299
EQUIVALENCE (W(275),RMODEL), (W(276) ,RFORM) , (W(277) ,RID)

TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

DELTA TOPOGRAPHY  325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327),GUID)

UPPER SURFACE TOPOGRAPHY 350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)
PLOT ENHANCEMENTS CONTROL PARAMETERS

EQUIVALENCE (W(490),XFQMDL), (W(491),YFQMDL)
ABSORPTION 500-524
EQUIVALENCE (W(500),AMODEL), (W(501) ,AFORM), (W(502) ,AID)

DELTA ABSORPTION 525-549
EQUIVALENCE (W(525),DAMODEL), (W(526),DAFORM), (W(527) ,DAID)

PRESSURE 550-574
EQUIVALENCE (W(550),PMODEL), (W(551) ,PFORM), (W(552) , PID)

DELTA PRESSURE 575-599
EQUIVALENCE (W(575),DPMODEL), (W(576),DPFORM), (W(577) , DPID)

COMMON DECK "B5" INSERTED HERE
INTEGER TMX, TNTBL,TITBL, TFRMTBL,IDST (10)
COMMON/B5/TMX, TNTBL(10) , TITBL(10) , TFRMTBL(10) , TGP (262)
EQUIVALENCE (TGP, IDST), (ANT,TGP(11))

DATA RECOGT/0.0/

DATA TMX/1/
DATA TNTBL/1,11,8%0/
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DATA TITBL/1,9*0/
DATA TFRMTBL/1,9%0/

ENTRY ITEMP
IF(RECOGT .NE. TMODEL)
1 CALL RERROR('TEMP ', 'WRNG MODEL',RECOGT)

MODT (1) =5HNTEMP
MODT (2) =DTID
RETURN

ENTRY TEMP
RETURN
END

SUBROUTINE TBLOB2
TEMPERATURE PERTURBATION MODEL

MULTIPLICATIVE PERTURBATION WITH EXPONENTIALLY DECAYING
EFFECT IN ALL THREE DIRECTIONS. GIVE LATITUDE

INSTEAD OF CO-LATITUDE.

COMMON DECK "CONST" INSERTED HERE
COMMON/PCONST/CREF , RGAS , GAMMA
COMMON/MCONST/PI,PIT2,PID2,DEGS,RAD,ALN1O

COMMON DECK "RKAM" INSERTED HERE

REAL KR,KTH,KPH

COMMON//R, TH, PH, KR, KTH, KPH, RKVARS (14) , TPULSE , CSTEP, DRDT (20)
COMMON DECK "B6" INSERTED HERE

INTEGER DTMX,DTNTBL,DTITBL, DTFRMTB, IDSDT(10)

COMMON/B6/DTMX , DTNTBL (10) , DTITBL(10) , DTFRMTB (10) , DTGP (10)
EQUIVALENCE (DTGP,IDSDT)

COMMON DECK "TT" INSERTED HERE

REAL MODT

COMMON/TT/MODT (4), T,PTT,PTR,PTTH, PTPH
COMMON DECK "WW" INSERTED HERE
PARAMETER (NWARSZ=1000)
COMMON/WW/ID(10) ,MAXW, W (NWARSZ)

REAL MAXSTP,MAXERR,INTYP,LLAT,LLON

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),
)),

1 (TLON,W(5)), (OW,W(6)), (FBEG,W(7)), (FEND,W(8)), (FSTEP,W(
2 (AZ1,W(10)), (AZBEG,W(1l)), (AZEND,W(12)), (AZSTEP,W(13)),
3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17))
8 (RCVRH,W(20)),

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23))

5, (HMAX,W(26) ), (RAYFNC,W(29)), (EXTINC,W(33)),

6 (HMIN,W(27)), (RGMAX,W(28)),

8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)),

6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)), (FACTR,W(47)),
7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET,W(75))
9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81)), (PFACTR,W(82)),
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))

9

’
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, (PLAT,W(24)), (PLON,W(25) ) CWW2
)

NMPBL 4
NMPBL 5
NTEMP 18
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NTEMP 20
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2, (TIC,W(87)), (HB,W(88)), (HT,W(89)), (TICV,W(96))
REAL MMODEL, MFORM,MID

WIND 100-124
EQUIVALENCE (W(100),UMODEL), (W(101),UFORM), (W(102) ,UID)

DELTA WIND 125-149
EQUIVALENCE (W(125),DUMODEL), (W(126),DUFORM), (W(127),DUID)

SOUND SPEED 150-174
EQUIVALENCE (W(150),CMODEL), (W(151),CFORM), (W(152),CID)
EQUIVALENCE (W(153),REFC)

DELTA SOUND SPEED 175-199
EQUIVALENCE (W(175),DCMODEL), (W(176),DCFORM), (W(177),DCID)

TEMPERATURE 200-224
EQUIVALENCE (W(200),TMODEL), (W(201),TFORM), (W(202),TID)

DELTA TEMPERATURE 225-249
EQUIVALENCE (W(225),DTMODEL), (W(226) ,DTFORM), (W(227),DTID)

MOLECULAR  250-274
EQUIVALENCE (W(250),MMODEL), (W(251) ,MFORM), (W(252) ,MID)

RECEIVER HEIGHT 275-299
EQUIVALENCE (W(275),RMODEL), (W(276),RFORM), (W(277),RID)

TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

DELTA TOPOGRAPHY 325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327),GUID)

UPPER SURFACE TOPOGRAPHY 350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)
PLOT ENHANCEMENTS CONTROL PARAMETERS

EQUIVALENCE (W(490),XFQMDL), (W(491),YFQMDL)
ABSORPTION 500~-524
EQUIVALENCE (W(500),AMODEL), (W(501) ,AFORM), (W(502),AID)

DELTA ABSORPTION 525-549
EQUIVALENCE (W(525),DAMODEL), (W(526) ,DAFORM), (W(527) ,DAID)

PRESSURE 550-574
EQUIVALENCE (W(550),PMODEL), (W(551),PFORM), (W(552) ,PID)

DELTA PRESSURE 575-599
EQUIVALENCE (W(575),DPMODEL), (W(576) ,DPFORM), (W(577) ,DPID)

EQUIVALENCE (CO,W(228)), (Z0,W(229)), (TBTHO,W(230))

EQUIVALENCE (PHO,W(231)), (Wz,W(232)), (WTH,W(233)), (WPH,W(234))
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DATA RECOGDT/2.0/
DATA DTMX/1/

DATA DTNTBL/1,11,8%0/
DATA DTITBL/1,9%0/
DATA DTFRMTB/1,9%0/

ENTRY IPTEMP
IF(RECOGDT .NE. DTMODEL)
1 CALL RERROR('DTEMP ', 'WRNG MODEL',RECOGDT)

MODT (3)=6HTBLOB2
MODT (4)=DTID

FWZ=0.0
FWTH=0.0

FWPH=0.0

THO= PID2-TBTHO

IF(WZ.NE.0.0) FWZ=2.0/WZ/WZ
IF(WTH.NE.0.0) FWTH=2,0/WTH/WTH
IF(WPH.NE.0.0) FWPH=2,0/WPH/WPH
RETURN

ENTRY PTEMP
IF(CO0.EQ.0.0) RETURN

DZ=R-EARTHR-Z0

DTH=TH-THO

DPH=PH-PHO

DEXP0O=0.0

EXPO==0,5% (DZ*DZ*FWZ+DTH*DTH*FWTH+DPH*DPH*FWPH)
IF(EXPO .GT. =-200.0) DEXPO=CO*EXP(EXPO)
DEL=1.0+DEXPO

PTR=PTR*DEL-T*DEXPO*FWZ*DZ
PTTH=PTTH*DEL-T*DEXPO*FWTH*DTH
PTPH=PTPH*DEL~T*DEXPO*FWPH*DPH
T=T*DEL

RETURN

END

SUBROUTINE NPTEMP
DO-NOTHING TEMPERATURE PERTURBATION MODEL
COMMON DECK "TT" INSERTED HERE

REAL MODT

COMMON/TT/MODT (4), T,PTT,PTR,PTTH, PTPH
COMMON DECK "WW" INSERTED HERE

PARAMETER (NWARSZ=1000)
COMMON/WW/ID(10) ,MAXW,W (NWARSZ)

REAL MAXSTP,MAXERR, INTYP,LLAT, LLON
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EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),
1 (TLON,W(5)), (OW,W(6)), (FBEG,W (7)), (FEND,W(8)), (FSTEP,W(9)),

2 (AZ1,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)),
3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),
8 (RCVRH,W(20)),

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23))

5, (HMAX,W(26) ), (RAYFNC,W(29)), (EXTINC,W(33)),
6 (HMIN,W(27)), (RGMAX,W(28)),

8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)

)
6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)), (FACTR,W(47)),

7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET,W(75))
9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81) ), (PFACTR,W(82)),
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))
2,(TIC,W(87)),(HB,W(88)), (HT,W(89)), (TICV,W(96))

REAL MMODEL,MFORM,MID

WIND 100-124
EQUIVALENCE (W(100),UMODEL), (W(101),UFORM), (W(102),UID)

DELTA WIND 125-149
EQUIVALENCE (W(125),DUMODEL), (W(126) ,DUFORM), (W(127),DUID)

SOUND SPEED 150-174
EQUIVALENCE (W(150),CMODEL), (W(151) ,CFORM), (W(152),CID)
EQUIVALENCE (W(153),REFC)

DELTA SOUND SPEED 175-199
EQUIVALENCE (W(175),DCMODEL), (W(176) ,DCFORM), (W(177) ,DCID)

TEMPERATURE 200-224
EQUIVALENCE (W(200),TMODEL), (W(201),TFORM), (W(202),TID)

DELTA TEMPERATURE 225-249
EQUIVALENCE (W(225),DTMODEL), (W(226) ,DTFORM), (W(227) ,DTID)

MOLECULAR  250-274
®ZQUIVALENCE (W(250),MMODEL), (W(251) ,MFORM), (W(252) ,MID)

RECEIVER HEIGHT 275-299
EQUIVALENCE (W(275),RMODEL), (W(276) ,RFORM), (W(277) ,RID)

TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

DELTA TOPOGRAPHY  325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327),GUID)

UPPER SURFACE TOPOGRAPHY 350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)
PLOT ENHANCEMENTS CONTROL PARAMETERS

EQUIVALENCE (W(490),XFQMDL), (W(491),YFQMDL)

ABSORPTION 500-524
EQUIVALENCE (W(500),AMODEL), (W(501) ,AFORM), (W(502) ,AID)
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DELTA ABSORPTION 525-549
EQUIVALENCE (W(525),DAMODEL), (W(526) ,DAFORM), (W(527) ,DAID)

PRESSURE 550~574
EQUIVALENCE (W(550),PMODEL), (W(551) ,PFORM), (W(552),PID)

DELTA PRESSURE 575-599
EQUIVALENCE (W(575),DPMODEL), (W(576),DPFORM), (W(577) ,DPID)

COMMON DECK "B6" INSERTED HERE

INTEGER DTMX,DTNTBL,DTITBL,DTFRMTB, IDSDT (10)
COMMON/B6,/DTMX, DTNTBL(10) , DTITBL(10) , DTFRMTB (10) , DTGP (10)
EQUIVALENCE (DTGP, IDSDT)

DATA DTMX/1/

DATA DTNTBL/1,11,8%0/
DATA DTITBL/1,9%0/
DATA DTFRMTB/1,9%0/

DATA RECOGDT/0.0/

ENTRY IPTEMP
IF(RECOGDT .NE. DTMODEL)
1 CALL RERROR('DTEMP ', 'WRNG MODEL',RECOGDT)

MODT (3 ) =6HNPTEMP
MODT (4 )=DTID
RETURN

ENTRY PTEMP
RETURN
END

SUBROUTINE MCONST
CONSTANT MOLECULAR WEIGHT MODEL
COMMON DECK "WW" INSERTED HERE
PARAMETER (NWARSZ=1000)
COMMON/WW/ID(10) ,MAXW, W (NWARSZ)
REAL MAXSTP,MAXERR,INTYP,LLAT, LLON

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),
1 (TLON,W(5)),(OW,W(6)), (FBEG,W(7)), (FEND,W(8)), (FSTEP,W(9)),

2 (AZ1,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)),
3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),
8 (RCVRH,W(20)),

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)), (PLAT,W(24)), (PLON,W(25) ) CWW2

5, (HMAX,W(26)), (RAYFNC,W(29)), (EXTINC,W(33)),
6 (HMIN,W(27)), (RGMAX,W(28)),
8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)),

6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)), (FACTR,W(47)),

7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET,W(75))

371

CWW3 43
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9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81)), (PFACTR,W(82)),
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))

2, (TIC,W(87)), (HB,W(88)), (HT,W(89)), (TICV,W(96))

REAL MMODEL,MFORM,MID

WIND 100-124
EQUIVALENCE (W(100),UMODEL), (W(101),UFORM), (W(102),UID)

DELTA WIND 125-149
EQUIVALENCE (W(125),DUMODEL), (W(126) ,DUFORM), (W(127),DUID)

SOUND SPEED 150-174
EQUIVALENCE (W(150),CMODEL), (W(151),CFORM), (W(152),CID)
EQUIVALENCE (W(153),REFC)

DELTA SOUND SPEED 175-199
EQUIVALENCE (W(175),DCMODEL), (W(176) ,DCFORM), (W(177),DCID)

TEMPERATURE 200-224
EQUIVALENCE (W(200),TMODEL), (W(201),TFORM), (W(202),TID)

DELTA TEMPERATURE 225-249
EQUIVALENCE (W(225),DTMODEL), (W(226),DTFORM), (W(227),DTID)

MOLECULAR 250-274
EQUIVALENCE (W(250),MMODEL), (W(251),MFORM), (W(252) ,MID)

RECEIVER HEIGHT 275-299
EQUIVALENCE (W(275),RMODEL), (W(276),RFORM), (W(277) ,RID)

TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

DELTA TOPOGRAPHY 325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327),GUID)

UPPER SURFACE TOPOGRAPHY 350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)
PLOT ENHANCEMENTS CONTROL PARAMETERS

EQUIVALENCE (W(490),XFQMDL), (W(491) ,YFQMDL)
ABSORPTION 500~524
EQUIVALENCE (W(500),AMODEL), (W(501) ,AFORM) , (W(502) ,AID)

DELTA ABSORPTION 525-549
EQUIVALENCE (W(525),DAMODEL),(W(526),DAFORM),(W(527),DAID)

PRESSURE 550~574
EQUIVALENCE (W(550),PMODEL), (W(551) ,PFORM), (W(552) ,PID)

DELTA PRESSURE 575=599
EQUIVALENCE (W(575),DPMODEL), (W(576) ,DPFORM), (W(577) ,DPID)

COMMON DECK "MM" INSERTED HERE
REAL M,MODM
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COMMON/MM/MODM (4) ,M, PMT, PMR, PMTH, PMPH
REAL MLCNST

EQUIVALENCE (W(253),MLCNST)

COMMON DECK "B7" INSERTED HERE

INTEGER MMX,MNTBL,MITBL,MFRMTBL, IDSM(10)

REAL MGP
COMMON/B7/MMX, MNTBL (10) ,MITBL(10) ,MFRMTBL(10) ,MGP (10)
EQUIVALENCE (MGP,IDSM)

DATA RECOGM/1.0/

DATA MMX/1/

DATA MNTBL/1,11,8%*0/

DATA MITBL/1,9%0/

DATA MFRMTBL/1,9%0/

ENTRY IMOLWT

IF(RECOGM .NE. MMODEL)
1 CALL RERROR('IMOLWT ', 'WRNG MODEL',RECOGM)

MODM (1) =6HMCONST
MODM (2)=MID

RETURN

ENTRY MOLWT
M=MLCNST

CALL CLEAR(PMT,4)
END

SUBROUTINE GHORIZ
TERRAIN MODEL USING FIXED OFFSET TO EARTHR'S SURFACE
COMMON DECK "GG" INSERTED HERE

REAL MODG

COMMON/GG/MODG (4)

COMMON/GG/G, PGR, PGRR, PGRTH , PGRPH

COMMON/GG/PGTH,PGPH,PGTHTH,PGPHPH,PGTHPH,GSELECT,GTIME

COMMON DECK "WW" INSERTED HERE
PARAMETER (NWARSZ=1000)
COMMON/WW/ID(10) ,MAXW, W (NWARSZ)
REAL MAXSTP,MAXERR, INTYP,LLAT, LLON

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),
1 (TLON,W(5)), (OW,W(6)), (FBEG,W (7)), (FEND,W(8)), (FSTEP,W(9)),

2 ' (A21,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)),

3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),

8 (RCVRH,W(20)), -

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)), (
5, (HMAX,W(26) ), (RAYFNC,W(29)), (EXTINC,W(33)),
6 (HMIN,W(27)), (RGMAX,W(28)),

8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)),

6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)), (FACTR,W(47)),
7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET,W(75))
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9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81)), (PFACTR,W(82)),
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))

2, (TIC,wW(87)), (HB,W(88)), (HT,W(89)), (TICV,W(96))

REAL MMODEL,MFORM,MID

WIND 100-124
EQUIVALENCE (W(100),UMODEL), (W(101),UFORM), (W(102),UID)

DELTA WIND 125-149
EQUIVALENCE (W(125),DUMODEL), (W(126) ,DUFORM), (W(127) ,DUID)

SOUND SPEED 150-174 :
EQUIVALENCE (W(150),CMODEL), (W(151),CFORM), (W(152),CID)
EQUIVALENCE (W(153),REFC)

DELTA SOUND SPEED 175-199
EQUIVALENCE (W(175),DCMODEL), (W(176),DCFORM), (W(177),DCID)

TEMPERATURE 200-224
EQUIVALENCE (W(200),TMODEL), (W(201),TFORM), (W(202),TID)

DELTA TEMPERATURE 225-249
EQUIVALENCE (W(225),DTMODEL), (W(226),DTFORM), (W(227),DTID)

MOLECULAR  250-274 :
EQUIVALENCE (W(250),MMODEL), (W(251),MFORM), (W(252) ,MID)

RECEIVER HEIGHT 275-299
EQUIVALENCE (W(275),RMODEL), (W(276),RFORM), (W(277),RID)

TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

DELTA TOPOGRAPHY  325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327),GUID)

UPPER SURFACE TOPOGRAPHY 350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)
PLOT ENHANCEMENTS CONTROL PARAMETERS

EQUIVALENCE (W(490),XFQMDL), (W(491),YFQMDL)
ABSORPTION 500-524
EQUIVALENCE (W(500),AMODEL), (W(501),AFORM), (W(502),AID)

DELTA ABSORPTION 525-549
EQUIVALENCE (W(525),DAMODEL), (W(526),DAFORM), (W(527) ,DAID)

PRESSURE 550-574
EQUIVALENCE (W(550),PMODEL), (W(551),PFORM), (W(552) ,PID)

DELTA PRESSURE 575-599
EQUIVALENCE (W(575),DPMODEL), (W(576) ,DPFORM), (W(577) ,DPID)

COMMON DECK "RKAM" INSERTED HERE
REAL KR,KTH,KPH
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COMMON/ /R, TH, PH, KR, KTH, KPH, RKVARS (14) , TPULSE, CSTEP, DRDT (20)
EQUIVALENCE (W(303), 2Z0)

COMMON DECK "B9" INSERTED HERE
INTEGER GMX,GNTBL,GITBL,GFRMTBL,IDSG (10)
COMMON/B9/GMX, GNTBL(10) , GITBL(10) ,GFRMTBL(10) ,GGP (113)
EQUIVALENCE (GGP,IDSG), (ANG,GGP(11))

DATA RECOGG/1.0/

DATA GMX/1l/

DATA GNTBL/1,11,8%0/
DATA GITBL/1,9%0/
DATA GFRMTBL/1,9*0/

ENTRY ITOPOG
IF (RECOGG .NE. GMODEL)
CALL RERROR('GHORIZ ', '"WRNG MODEL',RECOGG)
MODG (1) =6HGHORIZ
MODG (2) =GID
RETURN
ENTRY TOPOG
G=R-W(1)-20

PGR=1.0
CALL CLEAR(PGRR, 8)
END

SUBROUTINE GLORENZ

TERRAIN MODEL USING LORENZIAN SHAPED HORIZONTAL SURFACE LOCATED A

ARBITRARY GEOGRAPHICAL LOCATION,

COMMON DECK "CONST" INSERTED HERE
COMMON/PCONST/CREF , RGAS , GAMMA
COMMON/MCONST/PI,PIT2,PID2,DEGS,RAD,ALN10

COMMON DECK "B9" INSERTED HERE

INTEGER GMX,GNTBL,GITBL,GFRMTBL, IDSG (10)
COMMON/B9/GMX, GNTBL(10) , GITBL(10) , GFRMTBL(10) , GGP(113)
EQUIVALENCE (GGP,IDSG), (ANG,GGP(11))

COMMON DECK "RKAM" INSERTED HERE

REAL KR,KTH,KPH

COMMON//R, TH, PH, KR, KTH, KPH, RKVARS (14) , TPULSE , CSTEP, DRDT (20)
COMMON DECK "GG" INSERTED HERE

REAL MODG

COMMON/GG/MODG (4)

COMMON/GG/G, PGR, PGRR, PGRTH,, PGRPH
COMMON/GG/PGTH, PGPH, PGTHTH,, PGPHPH,, PGTHPH,, GSELECT, GTIME
COMMON DECK "B10" INSERTED HERE

INTEGER DGMX, DGNTBL, DGITBL, DGFRMTB, IDSDG (10)
COMMON/B10/DGMX, DGNTBL(10) , DGITBL(10) , DGFRMTB (10) , DGGP (10)
EQUIVALENCE (DGGP,IDSDG)
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COMMON DECK "WW" INSERTED HERE
PARAMETER (NWARSZ=1000)
COMMON/WW/ID(10) ,MAXW, W (NWARSZ)
REAL MAXSTP,MAXERR, INTYP,LLAT,LLON

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),
1 (TLON,W(5)), (OW,W(6)), (FBEG,W(7)), (FEND,W(8)), (FSTEP,W(9)),

2 (AZ1,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)),
3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),
8 (RCVRH,W(20)),

CWw

CWWl
CWW1l
CWwW2
CWW2
Ccww2
CwWw2
CWW2
CWW2

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)), (PLAT,W(24)), (PLON,W(25) ) CWW2

) (
5, (HMAX,W(26) ), (RAYFNC,W(29) ), (EXTINC,W(33)),
6 (HMIN,W(27)), (RGMAX,W(28)),
8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)),
6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)), (FACTR,W(47)),
7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET,W(75))
9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81) ), (PFACTR,W(82)),
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))
2, (TIC,W(87)), (HB,W(88)), (HT,W(89)), (TICV,W(96))
REAL MMODEL,MFORM,MID
WIND 100-124
EQUIVALENCE (W(100),UMODEL), (W(101),UFORM), (W(102),UID)

DELTA WIND 125-149
EQUIVALENCE (W(125),DUMODEL), (W(126),DUFORM), (W(127),DUID)

SOUND SPEED 150-174
EQUIVALENCE (W(150),CMODEL), (W(151),CFORM), (W(152),CID)
EQUIVALENCE (W(153),REFC)

DELTA SOUND SPEED 175-199
EQUIVALENCE (W(175),DCMODEL), (W(176),DCFORM), (W(177) ,DCID)

TEMPERATURE 200-224
EQUIVALENCE (W(200),TMODEL), (W(201),TFORM), (W(202),TID)

DELTA TEMPERATURE 225-249
EQUIVALENCE (W(225),DTMODEL), (W(226),DTFORM) , (W(227) ,DTID)

MOLECULAR  250-274
EQUIVALENCE (W(250),MMODEL), (W(251),MFORM), (W(252) ,MID)

RECEIVER HEIGHT 275-299
EQUIVALENCE (W(275),RMODEL), (W(276),RFORM), (W(277) ,RID)

TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

DELTA TOPOGRAPHY  325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327),GUID)

UPPER SURFACE TOPOGRAPHY 350-374

EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)
PLOT ENHANCEMENTS CONTROL PARAMETERS
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EQUIVALENCE (W(490),XFQMDL), (W(491),YFQMDL)
ABSORPTION 500-524
EQUIVALENCE (W(500),AMODEL), (W(501),AFORM), (W(502),AID)

DELTA ABSORPTION 525-549
EQUIVALENCE (W(525),DAMODEL), (W(526),DAFORM), (W(527) , DAID)

PRESSURE 550~574
EQUIVALENCE (W(550),PMODEL), (W(551) ,PFORM), (W(552),PID)

DELTA PRESSURE 575-599
EQUIVALENCE (W(575),DPMODEL), (W(576) ,DPFORM) , (W(577) , DPID)

EQUIVALENCE (GCZAMP,W(303))
EQUIVALENCE (GCLAMZ,W(304)) , (GCTHDL,W(305))
EQUIVALENCE (GCBASE,W(306))

DATA RECOGG/4.0/
DATA GMX/1/

DATA GNTBL/1,11,8%0/
DATA GITBL/1,9%0/
DATA GFRMTBL/1,9%0/

ENTRY ITOPOG

IF(RECOGG .NE. GMODEL)

1 CALL RERROR('GROUND ', 'WRNG MODEL',RECOGG)
MODG (1) =7HGLORENZ

MODG (2) =GID

GCTHO=PID2~-GCLAMZ
GCINV=1.0/GCTHDL
CALL IPTOPOG
RETURN

ENTRY TOPOG
CALL CLEAR(PGRTH,7)

ETA= (TH-GCTHO) *GCINV
ETA2=ETA*ETA
GBINOM=1.0/(1.0 + ETA2)
Z=GCZAMP*GBINOM
G=R-EARTHR~Z-GCBASE

PGR=1.0

GBINOMB=GBINOM*GCINV
PGTH=2.0*Z*ETA*GBINOMB
PGTHTH=2.0*Z*GBINOMB*GBINOMB*(1.0-3.0*ETA2)

RETURN
END
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SUBROUTINE GTANH
TERRAIN PROFILE REPRESENTED BY A SEQUENCE OF LINEAR SEGMENTS
SMOOTHLY JOINED BY HYPERBOLIC FUNCTIONS. PARAMETERS ARE INPUT
AS TABULAR DATA WITH SLOPES COMPUTED FROM TERRAIN DATA.
COMMON DECK "CONST" INSERTED HERE
COMMON/PCONST/CREF , RGAS , GAMMA
COMMON/MCONST/PI,PIT2,PID2,DEGS,RAD,ALN10

TERRAIN MODEL

REAL C(49), LAMO,LMTI,LMIM1,IM(49), DL(49),ALC(50)

COMMON DECK "RKAM" INSERTED HERE

REAL KR,KTH,KPH

COMMON//R, TH, PH, KR, KTH, KPH, RKVARS (14) , TPULSE, CSTEP, DRDT (20)
COMMON DECK "GG" INSERTED HERE

REAL MODG

COMMON/GG/MODG (4)

COMMON/GG/G, PGR, PGRR, PGRTH , PGRPH
COMMON/GG/PGTH, PGPH, PGTHTH , PGPHPH,, PGTHPH , GSELECT , GTIME
COMMON DECK "B9" INSERTED HERE

INTEGER GMX,GNTBL,GITBL,GFRMTBL,IDSG(10)
COMMON/B9/GMX, GNTBL(10) ,GITBL(10) ,GFRMTBL (10) ,GGP(113)
EQUIVALENCE (GGP,IDSG), (ANG,GGP(11))

COMMON DECK "WW" INSERTED HERE

PARAMETER (NWARSZ=1000)

COMMON/WW/ID(10) ,MAXW,W (NWARSZ)

REAL MAXSTP,MAXERR,INTYP,LLAT, LLON

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),

1 (TLON,W(5)),(OW,W(6)), (FBEG,W(7)), (FEND,W(8)), (FSTEP,W(9)),
2 (A21,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)),

3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),

8 (RCVRH,W(20)),

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)), (PLAT,W(24)), (PLON,W(25) ) CWW2

5, (HMAX,W(26) ), (RAYFNC,W(29)), (EXTINC,W(33)),

6 (HMIN,W(27)), (RGMAX,W(28)),

8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)),

6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)), (FACTR,W(47)),
7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET,W(75))
9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81)), (PFACTR,W(82)),
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))
2,(TIC,W(87)),(HB,W(88)), (HT,W(89)), (TICV,W(96))

REAL MMODEL,MFORM,MID

WIND 100-124
EQUIVALENCE (W(100),UMODEL), (W(101),UFORM), (W(102),UID)

DELTA WIND 125-149
EQUIVALENCE (W(125),DUMODEL), (W(126),DUFORM), (W(127),DUID)

SOUND SPEED 150-174
EQUIVALENCE (W(150),CMODEL), (W(151),CFORM), (W(152),CID)
EQUIVALENCE (W(153),REFC)

DELTA SOUND SPEED 175-199

378

GTANH 8

GTANH 9
GTANH 10
GTANH 11
CCONST 2
CCONST 4
CCONST 5
GTANH 13
GTANH 14
RKAMCOM2
RKAMCOM4
RKAMCOMS5
CGG 2
CGG 4
CGG 5
CGG 6
CGG 7
CB8 2
CBs8 4
CB8 5
CBS8 6
CWW 2
CWWl 3
Cwwl 4
cww2 2
Cww2 3
CWW2 4
CWwW2 5
CWw2 6
cww2 7
8
CWw2 9
cww2 10
cww2 11 -
CWww2 12
cww2 13
CWww2 14
CWwW2 15
CWw2 16
CWW3 2
CWW3
CWW3 4
CWW3 5
CwWw3 6
CWW3 7
CWW3 8
CWW3 9
CWW3 10
CWW3 11
CWW3 12
CWW3 13
CWwWw3 14



aOaQ OO0 o0 oo

O 00 00 00 0 00 00 a0 oo

0O o000 0o 0

EQUIVALENCE (W(175),DCMODEL), (W(176),DCFORM), (W(177) ,DCID)

TEMPERATURE 200-224
EQUIVALENCE (W(200),TMODEL), (W(201),TFORM), (W(202),TID)

DELTA TEMPERATURE 225-249
EQUIVALENCE (W(225),DTMODEL), (W(226),DTFORM), (W(227) ,DTID)

MOLECULAR 250-274
EQUIVALENCE (W(250),MMODEL), (W(251),MFORM), (W(252) ,MID)

RECEIVER HEIGHT 275-299
EQUIVALENCE (W(275),RMODEL), (W(276),RFORM), (W(277) ,RID)

TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

DELTA TOPOGRAPHY  325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327),GUID)

UPPER SURFACE TOPOGRAPHY 350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)
PLOT ENHANCEMENTS CONTROL PARAMETERS

EQUIVALENCE (W(490),XFQMDL), (W(491) , YFQMDL)
ABSORPTION 500-524
EQUIVALENCE (W(500),AMODEL), (W(501) ,AFORM), (W(502),AID)

DELTA ABSORPTION 525-549
EQUIVALENCE (W(525),DAMODEL), (W(526) ,DAFORM), (W(527) ,DAID)

PRESSURE 550-574
EQUIVALENCE (W(550),PMODEL), (W(551) ,PFORM) , (W(552),PID)

DELTA PRESSURE 575-599
EQUIVALENCE (W(575) ,DPMODEL), (W(576) ,DPFORM), (W(577) , DPID)

EQUIVALENCE (LAMO,GGP(12)), (20,GGP(62)), (DLO,GGP(112))
EQUIVALENCE (LM,GGP(13)), (C,GGP(63)), (DL,GGP(113))

DATA RECOGG/3.0/

DATA ANG/0.0/

DATA GMX/2/

DATA GNTBL/1,11,162,7*0/
DATA GITBL/1,50,8%0/
DATA GFRMTBIL/1,2,8%0/

ENTRY ITOPOG
CALL IPTOPOG
IF HAD PREVIOUS CALL BUT NOTHING THIS TIME, EXIT NOW

RETAINING PREVIOUS TABULAR DATA COUNT
IF(N.GT.0 .AND. ANG.EQ.0.0) RETURN
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IF (RECOGG .NE. GMODEL)
CALL RERROR('TOPO ', 'WRNG MODEL',RECOGG)
MODG (1) =5HGTANH
MODG (2) =GID
N=ANG/3
IF (ANG.NE.3*N.OR.N.LE.0)
CALL RERROR('GTANH', 'BAD NUMBER',ANG+2.0)
N=N-2
ANG=0.0

CONVERT 'Z' ARRAY INPUT(OVERLAYS 'C' ARRAY) TO 'C' ARRAY

ZM1=70
LAMO=PID2~LAMO
LMIM1=LAMO
NP1=N+1
DO 10 I=1,NPl
2=C(I)
LMI=PID2-LM(I)
IM(I)=LMI
ALC(I)=ALCOSH( (LMI-LAMO) / DL(I))
C(I)=(2-2M1)/(LMI-LMIM1)
ZM1=7
LMIM1=IMI

RETURN
ENTRY TOPOG

IF(N.LE.O)

1 CALL RERROR('GTANH', 'BAD N VALUE',FLOAT(N))

SUM = 0.
DO1I=1, N

1 SUM = SUM + DL(I) * (C(I + 1) = C(I)) / 2. *(ALCOSH(((TH-IM

2

1

1l

1

(I)) / DL(I))) - ALC(I))

Z =20 - SUM + (C(1) + C(N + 1)) * (TH-LAMO) / 2.
G=R-EARTHR~Z

PGR=1.0

PGTH = C(1)

DO2TI=1, N

PGTH= PGTH+ (C(I + 1) - C(I)) / 2. * (1. + TANH ((LM(I)- TH) /DL
(I)))

PGTH=-PGTH

PGTHTH=0.0

DO 3 I=1,N

PGTHTH=PGTHTH+

(C(I+1)-C(I))/2.%*(1.0-TANH((LM(I)-TH)/DL(I))**2)/DL(I)

CALL PTOPOG

RETURN
END
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SUBROUTINE NPTERR
DO-NOTHING TERRAIN PERTURBATION MODEL

COMMON DECK "GG" INSERTED HERE

REAL MODG

COMMON/GG/MODG (4)

COMMON/GG/G, PGR, PGRR, PGRTH , PGRPH
COMMON/GG/PGTH, PGPH, PGTHTH , PGPHPH, PGTHPH , GSELECT , GTIME

COMMON DECK "B10" INSERTED HERE

INTEGER DGMX, DGNTBL, DGITBL,DGFRMTB, IDSDG (10)
COMMON/B10/DGMX, DGNTBL(10) , DGITBL(10) , DGFRMTB(10) ,DGGP (10)
EQUIVALENCE (DGGP,IDSDG)

DATA DGMX/1/

DATA DGNTBL/1,11,8%0/
DATA DGITBL/1,9*0/
DATA DGFRMTB/1,9%0/

ENTRY IPTOPOG

MODG (3 ) =6HNPTERR
ENTRY PTOPOG
END

SUBROUTINE MUARDC
ARDC BACKGROUND ABSORPTION FORMULA

COMMON DECK "WW" INSERTED HERE
PARAMETER (NWARSZ=1000)
COMMON/WW/ID(10) ,MAXW, W (NWARSZ)
REAL MAXSTP,MAXERR, INTYP,LLAT, LLON

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),
1 (TLON,W(5)),(OW,W(6)), (FBEG,W(7)), (FEND,W(8)), (FSTEP,W(9)),

2 (AZ1,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)),
3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),
8 (RCVRH,W(20)),

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)), (PLAT,W(24)), (PLON,W(25) ) CWW2

5, (HMAX,W(26)), (RAYFNC,W(29)), (EXTINC,W(33)),
6 (HMIN,W(27)), (RGMAX,W(28)),
8 (INTYP,W(4l)), (MAXERR,W(42)), (ERATIO,W(43)),

6 (STEPl,W(44)), (STPMAX,W(45)), (STPMIN,W(46)), (FACTR,W(47)),

7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET,W(75))
9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81)), (PFACTR,W(82)),
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))

2, (TIC,W(87)), (HB,W(88)), (HT,W(89)), (TICV,W(96))

REAL MMODEL,MFORM,MID
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WIND 100-124
EQUIVALENCE (W(100),UMODEL), (W(101),UFORM), (W(102),UID)

DELTA WIND 125-149
EQUIVALENCE (W(125),DUMODEL), (W(126) ,DUFORM), (W(127),DUID)

SOUND SPEED 150-174
EQUIVALENCE (W(150),CMODEL), (W(151),CFORM), (W(152),CID)
EQUIVALENCE (W(153),REFC)

DELTA SOUND SPEED 175-199
EQUIVALENCE (W(175),DCMODEL), (W(176),DCFORM), (W(177) ,DCID)

TEMPERATURE 200-224
EQUIVALENCE (W(200),TMODEL), (W(201),TFORM), (W(202),TID)

DELTA TEMPERATURE 225~249
EQUIVALENCE (W(225),DTMODEL), (W(226),DTFORM), (W(227) ,DTID)

MOLECULAR  250-274
EQUIVALENCE (W(250),MMODEL), (W(251),MFORM), (W(252) ,MID)

RECEIVER HEIGHT 275-299
EQUIVALENCE (W(275),RMODEL), (W(276) ,RFORM), (W(277) ,RID)

TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

DELTA TOPOGRAPHY  325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327),GUID)

UPPER SURFACE TOPOGRAPHY 350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)
PLOT ENHANCEMENTS CONTROL PARAMETERS

EQUIVALENCE (W(490) ,XFQMDL) , (W(491) , YFQMDL)
ABSORPTION 500~524
EQUIVALENCE (W(500),AMODEL), (W(501),AFORM), (W(502),AID)

DELTA ABSORPTION 525=549
EQUIVALENCE (W(525),DAMODEL), (W(526) ,DAFORM) , (W(527) ,DAID)

PRESSURE 550-574
EQUIVALENCE (W(550),PMODEL), (W(551),PFORM), (W(552) ,PID)

DELTA PRESSURE 575-599
EQUIVALENCE (W(575),DPMODEL), (W(576) ,DPFORM), (W(577) ,DPID)
EQUIVALENCE (W(503),BETAV), (W(504),SUTH), (W(505) , PRNDTL)
COMMON DECK "RINREAL" INSERTED HERE

LOGICAL SPACE

REAL LPOLAR,LPOLRI,KPHK, KPHKI,KAY2,KAY2T
CHARACTER DISPM*6
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COMMON/RINPL/DISPM
COMMON /RIN/ MODRIN(8),RAYNAME(2,3),TYPE(3),SPACE
COMMON/RIN/OMEGMIN, OMEGMAX,KAY2,KAY2T,

1 H,HI, PHT,PHTI, PHR, PHRI, PHTH, PHTHI , PHPH, PHPHI
2, PHOW,PHOWI,PHKR, PHKRI, PHKTH, PHKTI, PHKPH,PHKPI

3 ,KPHK,KPHKI, POLAR, POLARI, LPOLAR, LPOLRI, SGN

COMMON DECK "CONST" INSERTED HERE

COMMON/ PCONST/CREF, RGAS , GAMMA
COMMON/MCONST/PI,PIT2,PID2,DEGS,RAD,ALN1O

COMMON DECK "TT" INSERTED HERE

REAL MODT

COMMON/TT/MODT (4), T,PTT,PTR,PTTH,PTPH

COMMON DECK "AA" INSERTED HERE

REAL MODA

REAL MU,MUPT,MUPR,MUPTH,MUPPH

REAL KAP,KAPPT,KAPPR, KAPPTH, KAPPPH ‘
COMMON/AA/MODA (4) ,MU, MUPT, MUPR, MUPTH , MUPPH
COMMON/AA/KAP, KAPPT, KAPPR, KAPPTH , KAPPPH

COMMON DECK "MM" INSERTED HERE
REAL M,MODM
COMMON/MM/MODM (4) ,M, PMT, PMR, PMTH, PMPH

COMMON DECK "CB17" INSERTED HERE

INTEGER VMX,VNTBL,VITBL,VFRMTBL, IDSV(10)
COMMON/B17/VMX, VNTBL(10) , VITBL(10) , VFRMTBL(10) , VGP (53)
EQUIVALENCE (VGP,IDSV), (ANV,VGP(11))

DATA VMX/1/

DATA VNTBL/1,11,8%0/
DATA VITBL/1,9*0/
DATA VFRMTBL/1,9*0/
DATA RECOGA/1.0/

ENTRY IABSRP
IF(RECOGA .NE. AMODEL)

1 CALL RERROR('ABSRP ', 'WRNG MODEL',RECOGA)
MODA (1) =6HMUARDC

MODA (2) =AID

SET ALL VICOSITY/CONDUCTIVITY VALUES TO ZERO
INITIALLY

CALL CLEAR(MU,10)

CALL IPABSRP

RETURN

ENTRY ABSRP
MU=BETAV*T#*1,5/ (SUTH+T)
KAP=GAMMA*RGAS*MU/ ( (GAMMA~1.0) *M*PRNDTL)
CALL PABSRP

END
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MUARDC42
MUARDC43
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SUBROUTINE NPABSR
DO-NOTHING ABSORPTION PERTURBATION MODEL
COMMON DECK "WW" INSERTED HERE

PARAMETER (NWARSZ=1000)
COMMON/WW/ID(10) ,MAXW, W (NWARSZ)

REAL MAXSTP,MAXERR, INTYP,LLAT, LLON

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),

(TLON,W(5)), (OW,W(6)), (FBEG,W(7)), (FEND,W(8)), (FSTEP,W(9)),
(AZ1,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)),
(BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),
(RCVRH,W(20)),

(ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)), (PLAT,W(24)), (PLON,W(25) ) CWW2
)

)

+ (HMAX,W(26)), (RAYFNC,W(29) ), (EXTINC,W(33)),
(HMIN,W(27)), (RGMAX,W(28)),
(INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)),
(STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)), (FACTR,W(47)),
(SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)) , (HITLET,W(75))
» (BINRAY,W(76) ), (PAGLN,W(77)), (PLT,W(81)), (PFACTR,W(82) ),
(LLAT,W(83)), (LLON,W(84) ), (RLAT,W(85)), (RLON,W(86))

+ (TIC,W(87)), (HB,W(88)), (HT,W(89)), (TICV,W(96))

REAL MMODEL, MFORM,MID

WIND 100-124
EQUIVALENCE (W(100),UMODEL), (W(101),UFORM), (W(102),UID)

DELTA WIND 125-149
EQUIVALENCE (W(125),DUMODEL), (W(126) ,DUFORM), (W(127),DUID)

SOUND SPEED 150-174
EQUIVALENCE (W(150),CMODEL), (W(151),CFORM), (W(152),CID)
EQUIVALENCE (W(153),REFC)

DELTA SOUND SPEED 175-199
EQUIVALENCE (W(175),DCMODEL), (W(176) ,DCFORM), (W(177),DCID)

TEMPERATURE 200-224
EQUIVALENCE (W(200),TMODEL), (W(201),TFORM), (W(202) ,TID)

DELTA TEMPERATURE 225-249
EQUIVALENCE (W(225),DTMODEL), (W(226),DTFORM), (W(227) ,DTID)

MOLECULAR  250-274
EQUIVALENCE (W(250),MMODEL), (W(251),MFORM), (W(252),MID)

RECEIVER HEIGHT 275-299
EQUIVALENCE (W(275),RMODEL), (W(276),RFORM), (W(277),RID)

TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

DELTA TOPOGRAPHY  325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327),GUID)

UPPER SURFACE TOPOGRAPHY 350-374

EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)
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NPABSR 8

NPABSR 9
cww 2
CWwl 3
Cwwl 4
cww2 2
Ccww2 3
Ccww2 4
Cww2 5
cww2 6
cwwa2 7
8
Cww2 °
cwwz 10
cww2 11
cww2 12
CWw2 13
CWw2 14
CWW2 15
CWW2 16
CWW3 2
CWW3
CWW3 4
Cww3 5
Cww3 6
CWiW3 7
Cww3 8
CWW3 9
CWW3 10
CWw3 11
CWwW3 12
CWW3 13
CWW3 14
CWW3 15
CWW3 16
CWW3 17
CWW3 18
CWW3 19
CWW3 20
CWw3 21
CWW3 22
CWW3 23
CWW3 24
CWW3 25
CWW3 26
CWw3 27
CWwW3 28
CWW3 29
CWW3 30
CWW3 31
CWW3 32
CWW3 33
CWW3 34
CWW3 35
CWW3 36
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PLOT ENHANCEMENTS CONTROL PARAMETERS

EQUIVALENCE (W(490),XFQMDL), (W(491),YFQMDL)
ABSORPTION 500-524
EQUIVALENCE (W(500),AMODEL), (W(501),AFORM), (W(502) ,AID)

DELTA ABSORPTION 525-549
EQUIVALENCE (W(525),DAMODEL), (W(526),DAFORM), (W(527) ,DAID)

PRESSURE 550-574
EQUIVALENCE (W(550),PMODEL), (W(551),PFORM), (W(552) ,PID)

DELTA PRESSURE 575-599
EQUIVALENCE (W(575),DPMODEL), (W(576) ,DPFORM), (W(577) ,DPID)

COMMON DECK "AA" INSERTED HERE

REAL MODA

REAL MU,MUPT,MUPR,MUPTH, MUPPH

REAL KAP,KAPPT,KAPPR, KAPPTH, KAPPPH
COMMON/AA/MODA (4) ,MU,MUPT , MUPR, MUPTH , MUPPH
COMMON/AA/KAP, KAPPT , KAPPR, KAPPTH , KAPPPH

COMMON DECK "CB18" INSERTED HERE

INTEGER DVMX,DVNTBL,DVITBL,DVFRMTB, IDSDV(10)
COMMON/B18/DVMX, DVNTBL(10) ,DVITBL(10) ,DVFRMTB(10) ,DVGP(11)
EQUIVALENCE (DVGP,IDSDV), (ANDV,DVGP(11))

DATA DVMX/1/

DATA DVNTBL/1,11,8%0/
DATA DVITBL/1,9*%0/
DATA DVFRMTB/1,9%0/

DATA RECOGDA/0.0/

ENTRY IPABSRP

IF (RECOGDA .NE. DAMODEL)

1 CALL RERROR('DABSRP ', 'WRNG MODEL',RECOGDA)
MODA (3) =6HNPABSR .

MODA (4)=DAID

RETURN

ENTRY PABSRP

RETURN
END

SUBROUTINE PEXP

SCALE HEIGHT PRESSURE MODEL
COMMON DECK "WW" INSERTED HERE
PARAMETER (NWARSZ=1000)
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CWw3 37
CWW3 38
CWW3 39
CWW3 40
CWW3 41
CWW3 42
CWW3 43
CWW3 44
CWW3 45
CWW3 46
CWW3 47
CWW3 48
CWW3 49
CWW3 50
CWw3 51
CAA 2
CAA

CAA 5
CAA 6
CAA 7
CAA 8
NPABSR12
CB18 2
CB18 4
CB18 5
CB18 6
NPABSR14
NBSRBL 2
NBSRBL 3
NBSRBL 4
NBSRBL 5
NPABSR17
NPABSR18
NPABSR19
NPABSR20
NPABSR21
NPABSR22
NPABSR23
NPABSR24
NPABSR25
NPABSR26
NPABSR27
NPABSR28
NPABSR29
PEXP 8
PEXP 9
PEXP 10
PEXP 11
CWW 2
CWWl 3
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COMMON/WW/ID(10) ,MAXW, W (NWARSZ)
REAL MAXSTP,MAXERR, INTYP,LLAT, LLON

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),
1 (TLON,W(5)), (OW,W(6)), (FBEG,W(7)), (FEND,W(8)), (FSTEP,W(9)),

2 (AZ1,W(10)), (AZBEG,W(11l)), (AZEND,W(12)), (AZSTEP,W(13)),
3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),
8 (RCVRH,W(20)),

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)),
5, (HMAX,W(26)), (RAYFNC,W(29)), (EXTINC,W(33)),
6 (HMIN,W(27)), (RGMAX,W(28)),

8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)),

6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)), (FACTR,W(47)),

7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET,W(75))
9 ,(BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81)), (PFACTR,W(82)),
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))

2, (TIC,W(87)), (HB,W(88)), (HT,W(89)), (TICV,W(96))

REAL MMODEL,MFORM,MID

WIND 100-124
EQUIVALENCE (W(100),UMODEL), (W(101),UFORM), (W(102),UID)

DELTA WIND 125-149
EQUIVALENCE (W(125),DUMODEL), (W(126),DUFORM), (W(127),DUID)

SOUND SPEED 150-174
EQUIVALENCE (W(150),CMODEL), (W(151),CFORM), (W(152),CID)
EQUIVALENCE (W(153),REFC)

DELTA SOUND SPEED 175-199
EQUIVALENCE (W(175),DCMODEL), (W(176),DCFORM) , (W(177),DCID)

TEMPERATURE 200~-224
EQUIVALENCE (W(200),TMODEL), (W(201),TFORM), (W(202),TID)

DELTA TEMPERATURE 225-249
EQUIVALENCE (W(225),DTMODEL), (W(226),DTFORM), (W(227),DTID)

MOLECULAR  250-274
EQUIVALENCE (W(250),MMODEL), (W(251),MFORM), (W(252),MID)

RECEIVER HEIGHT 275-299
EQUIVALENCE (W(275),RMODEL), (W(276),RFORM), (W(277),RID)

TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

DELTA TOPOGRAPHY  325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327),GUID)

UPPER SURFACE TOPOGRAPHY 350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)
PLOT ENHANCEMENTS CONTROL PARAMETERS

EQUIVALENCE (W(490),XFQMDL), (W(491) ,YFQMDL)

ABSORPTION 500~524

386

CWwWl
Ccww2
Cwiw2
CWw2
Ccwwa
cwwa
CWw2

(PLAT,W(24)), (PLON,W(25) ) CHW2
)

Cww2
Ccww2
Cww2
Cww2
CWw2
CWw2
Cww2
cww2
CWW3
Cww3
CWW3
CWW3
CWW3
CWW3
CWw3
CWW3
CWw3
CWw3
CWw3
CWW3
CWW3
CWW3
CWw3
CWW3
CWW3
CWW3
CWw3
CWiW3
CWW3
CWW3
CWW3
CWW3
CWW3
CWW3
CWW3
CwWw3
CWW3
CWW3
CWwW3
CWw3
CWW3
CWW3
CWw3
CWW3
CWW3
CWW3
CWW3

WO OTD WD
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EQUIVALENCE (W(500),AMODEL), (W(501),AFORM), (W(502),AID)

DELTA ABSORPTION 525-549
EQUIVALENCE (W(525),DAMODEL), (W(526),DAFORM), (W(527) ,DAID)

PRESSURE 550~574
EQUIVALENCE (W(550),PMODEL), (W(551),PFORM), (W(552) ,PID)

DELTA PRESSURE 575-599
EQUIVALENCE (W(575),DPMODEL), (W(576),DPFORM), (W(577) ,DPID)

COMMON DECK "RKAM" INSERTED HERE
REAL KR,KTH,KPH

COMMON//R, TH, PH, KR, KTH, KPH, RKVARS (14) , TPULSE, CSTEP, DRDT (20)
COMMON DECK "CONST" INSERTED HERE
COMMON/PCONST/CREF, RGAS , GAMMA
COMMON/MCONST/PI,PIT2,PID2,DEGS,RAD,ALN1O

COMMON DECK "PP" INSERTED HERE

REAL MODP

COMMON/PP/MODP (4) , P, PPT, PPR, PPTH, PPPH

COMMON DECK "TT" INSERTED HERE

REAL MODT

COMMON/TT/MODT (4), T,PTT,PTR,PTTH,PTPH

COMMON DECK "MM" INSERTED HERE

REAL M,MODM

COMMON/MM/MODM (4) ,M, PMT, PMR, PMTH , PMPH

EQUIVALENCE (W(553),P0), (W(554),HSCALE)

COMMON DECK "CB19" INSERTED HERE
INTEGER PRMX,PRNTBL, PRITBL, PRFRMTB, IDSPR (10)
COMMON/B19/PRMX, PRNTBL(10) , PRITBL(10) , PRFRMTB (10) , PRGP (11)
EQUIVALENCE (PRGP,IDSPR), (ANP,PRGP(11))

DATA PRMX/1/

DATA PRNTBL/1,11,8%0/
DATA PRITBL/1,9%0/
DATA PRFRMTB/1,9*0/
DATA RECOGP/1.0/

ENTRY IPRES
IF(RECOGP .NE. PMODEL)

1 CALL RERROR('PRESUR ', 'WRNG MODEL',RECOGP)
MODP (1) =4HPEXP

MODP (2) =PID

CALL IPPRES

RETURN

ENTRY PRES
Z=R-EARTHR
EX=-Z/HSCALE
P=PO*EXP (EX)
PPT=0.0
PPR=P*EX/Z
PPTH=0.0
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CwWw3
CWW3
CWW3
CWW3
CWW3
CWW3
CWW3
CWW3
CWW3
CWW3
CWW3

41
42
43
44

46
47
48
49
50
51

RKAMCOM2
RKAMCOM4
RKAMCOM5
CCONST 2
CCONST 4
CCONST 5

CPP

CPP

CPP

CTT

CTT

CTT

CMM

CMM

CMM

PEXP
PEXP
PEXP
CB19
CB1l9
CB19
CB1S
PEXP
PPBL
PPBL
PPBL
PPBL
PEXP
PEXP
PEXP
PEXP
PEXP
PEXP
PEXP
PEXP
PEXP
PEXP
PEXP
PEXP
PEXP
PEXP
PEXP
PEXP
PEXP
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PPPH=0.0
CALL PPRES
RETURN
END

SUBROUTINE NPPRES
DO-NOTHING PRESSURE PERTURBATION MODEL

COMMON DECK

"WW" INSERTED HERE

PARAMETER (NWARSZ=1000)
COMMON/WW/ID(10) ,MAXW, W (NWARSZ)
REAL MAXSTP,MAXERR,INTYP,LLAT, LLON

EQUIVALENCE

(EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),
))

2 (AZ1,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)

1 (TLON,W(5)), (OW,W(6)), (FBEG,W(7)), (FEND,W(8)), (FSTEP, W(9
),
))

3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W (17

’

8 (RCVRH,W(20)),

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)), (
5, (HMAX,W(26) ), (RAYFNC,W(29)), (EXTINC,W(33)),

6 (HMIN,W(27)), (RGMAX,W(28)),
8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)),

6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)),

7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET,W(75))
9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81) ), (PFACTR,W(82)),
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))

2, (TIC,W(87)), (HB,W(88)), (HT,W(89)), (TICV,W(96))

REAL MMODEL,MFORM,MID

WIND
EQUIVALENCE

DELTA WIND
EQUIVALENCE

SOUND SPEED
EQUIVALENCE
EQUIVALENCE

DELTA SOUND
EQUIVALENCE

TEMPERATURE
EQUIVALENCE

100-124
(W(100) ,UMODEL) , (W(101) ,UFORM) , (W(102) ,UID)

125-149
(W(125) ,DUMODEL) , (W(126) , DUFORM) , (W(127) , DUID)

150-174
(W(150) ,CMODEL) , (W(151) ,CFORM) , (W(152) ,CID)
(W(153) ,REFC)

SPEED 175-199
(W(175) ,DCMODEL) , (W(176) ,DCFORM) , (W(177) ,DCID)

200-224
(W(200) ,TMODEL) , (W(201) , TFORM) , (W(202) , TID)

DELTA TEMPERATURE 225-249

EQUIVALENCE

MOLECULAR
EQUIVALENCE

(W(225) ,DTMODEL) , (W(226) ,DTFORM) , (W(227) , DTID)

250-274
(W(250) ,MMODEL) , (W(251) ,MFORM) , (W(252) ,MID)

RECEIVER HEIGHT 275-299

EQUIVALENCE

(W(275) ,RMODEL) , (W(276) ,RFORM) , (W(277) ,RID)

388

(FACTR,W(47)),

PLAT,W(24)), (PLON,W(25) ) CWW2

PEXP 42
PEXP 43
PEXP 44
PEXP 45
NPPRES 8
NPPRES 9
Cww 2
CWW1 3
CWwWl 4
Cww2 2
CWw2 3
CwWw2 4
Ccww2 5
Ccww2 6
Cww2 7

8
CwWw2 9
CWwwW2 10
CwWwwz 11
CcWw2 12
Cww2 13
CwWwwz 14
CWW2 15
CWwW2 16
CWW3 2
CWW3 3
CWW3 4
CWW3 5
CWW3 6
CWW3 7
CWwW3 8
CWW3 9
CWW3 10
CWW3 11
CWW3 12
CWW3 13
CWW3 14
CWw3 15
CWW3 16
CWw3 17
CWW3 18
CWW3 19
CWW3 20
CWwWw3 21
CWW3 22
CWwWw3 23
CWW3 24
CWW3 25
CWW3 26
CWW3 27
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TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

DELTA TOPOGRAPHY  325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327),GUID)

UPPER SURFACE TOPOGRAPHY 350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)
PLOT ENHANCEMENTS CONTROIL PARAMETERS

EQUIVALENCE (W(490),XFQMDL), (W(491),YFQMDL)
ABSORPTION 500-524
EQUIVALENCE (W(500),AMODEL), (W(501),AFORM), (W(502),AID)

DELTA ABSORPTION 525-549
EQUIVALENCE (W(525),DAMODEL), (W(526) ,DAFORM), (W(527) ,DAID)

PRESSURE 550-574
EQUIVALENCE (W(550),PMODEL), (W(551),PFORM), (W(552),PID)

DELTA PRESSURE 575-599
EQUIVALENCE (W(575),DPMODEL), (W(576),DPFORM), (W(577) ,DPID)

COMMON DECK "PP" INSERTED HERE
REAL MODP
COMMON/PP/MODP (4) , P, PPT, PPR, PPTH, PPPH

COMMON DECK "CB20" INSERTED HERE

INTEGER DPMX, DPNTBL,DPITBL, DPFRMTB, IDSDP (10)
COMMON/B20/DPMX , DPNTBL (10) , DPITBL(10) , DPFRMTB (10) , DPGP (11)
EQUIVALENCE (DPGP,IDSDP), (ANDP,DPGP(11))

DATA DPMX/1/

DATA DPNTBL/1,11,8%0/
DATA DPITBL/1,9*0/
DATA DPFRMTB/1,9+%0/

DATA RECOGDP/0.0/

ENTRY IPPRES

IF (RECOGDP .NE. DPMODEL)

1 CALL RERROR('DPPRES ', 'WRNG MODEL',RECOGDP)
MODP (3 ) =6HNPPRES

MODP (4 )=DPID

RETURN

ENTRY PPRES

RETURN
END

389

CWW3 28

CWww3 29
CwWww3 30
CWwW3 31
CWW3 32
CWW3 33
CWW3 34
CWW3 35
CWW3 36
CWW3 37
CWW3 38
CWW3 39
CWW3 40
CWW3 41
CWW3 42
CWW3 43
CWW3 44
CWW3 45
CWW3 46
CWW3 47
CWW3 48
CWW3 49
CWW3 50
CWW3 51
CPP 2
CPP 4
CPP 5
NPPRES12
CB20 2
CB20 4
CB20 5
CB20 6
NPPRES14
NRESBL 2
NRESBL 3
NRESBL 4
NRESBL 5
NPPRES17
NPPRES18
NPPRES19
NPPRES20
NPPRES21
NPPRES22
NPPRES23
NPPRES24
NPPRES25
NPPRES26
NPPRES27
NPPRES28
NPPRES29
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SUBROUTINE RHORIZ

RECEIVER MODEL USING FIXED OFFSET TO EARTHR'S SURFACE.
COMMON DECK "RR" INSERTED HERE

REAL MODREC

COMMON/RR/ MODREC (4)

COMMON/RR/F, PFR, PFRR, PFRTH, PFRPH
COMMON/RR/PFTH, PFPH, PFTHTH , PFPHPH, PFTHPH , FSELECT, FTIME
COMMON DECK "WW" INSERTED HERE

PARAMETER (NWARSZ=1000)
COMMON/WW/ID(10) ,MAXW, W (NWARSZ)

REAL MAXSTP,MAXERR,INTYP,LLAT, LLON

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),
1 (TLON,W(5)):(OW,W(G)),(FBEG,W(7)),(FEND,W(S)),(FSTEP,W(9)),

2 (AZ1,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)),
3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),
8 (RCVRH,W(20)),

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23))
5, (HMAX,W(26)), (RAYFNC,W(29) ), (EXTINC,W(33)),
6 (HMIN,W(27)), (RGMAX,W(28)),

8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)),
6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46))
7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)) , (HITLET,W(75))
9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81)) , (PFACTR,W(82) ),
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))
2,(TIC,W(87)):(HB,W(83)):(HT,W(89)),(TICV,W(96))

REAL MMODEL,MFORM, MID

WIND 100-124
EQUIVALENCE (W(100),UMODEL), (W(101),UFORM), (W(102),UID)

DELTA WIND 125-149
EQUIVALENCE (W(125),DUMODEL), (W(126),DUFORM), (W(127),DUID)

SOUND SPEED 150-174
EQUIVALENCE (W(150),CMODEL), (W(151),CFORM), (W(152),CID)
EQUIVALENCE (W(153),REFC)

DELTA SOUND SPEED 175-199
EQUIVALENCE (W(175),DCMODEL), (W(176) ,DCFORM), (W(177),DCID)

TEMPERATURE 200-224
EQUIVALENCE (W(200),TMODEL), (W(201),TFORM), (W(202),TID)

DELTA TEMPERATURE 225-249
EQUIVALENCE (W(225),DTMODEL), (W(226),DTFORM), (W(227) ,DTID)

MOLECULAR  250-274
EQUIVALENCE (W(250),MMODEL), (W(251),MFORM), (W(252),MID)

RECEIVER HEIGHT 275-299
EQUIVALENCE (W(275),RMODEL), (W(276),RFORM), (W(277) ,RID)

TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

390

, (FACTR,W(47)),

, (PLAT,W(24)), (PLON,W(25) ) CWW2
)

RHORIZ 9
CRR 2
CRR 4
CRR 5
CRR 6
CRR 7
CWw 2
CwwWl 3
CWwl 4
CWW2 2
Cww2 3
cww2 4
cwwa2 5
Cww2 6
CWw2 7

8
Cww2 9
CWw2 10
CwWww2 11
Cwwz 12
CwWwwz 13
CWww2 14
Cww2 15
Cww2 16
CWW3 2
CWwW3 3
CWw3 4
CWW3 5
CWW3 6
CWW3 7
CWw3 8
CWw3 9
CWW3 10
CWW3 11
CWW3 12
CWW3 13
CWW3 14
CWW3 15
CWW3 16
CWw3 17
CWW3 18
CWW3 19
CWw3 20
CWW3 21
CWW3 22
CWW3 23
CWw3 24
CWW3 25
CWW3 26
CWW3 27
CWww3 28
CWW3 29
CWW3 30
CWW3 31
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Q0

DELTA TOPOGRAPHY  325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327),GUID)

UPPER SURFACE TOPOGRAPHY  350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)
PLOT ENHANCEMENTS CONTROIL PARAMETERS

EQUIVALENCE (W(490),XFQMDL), (W(491) ,YFQMDL)
ABSORPTION 500-524
EQUIVALENCE (W(500),AMODEL), (W(501) ,AFORM), (W(502) ,AID)

DELTA ABSORPTION 525-549
EQUIVALENCE (W(525),DAMODEL), (W(526),DAFORM), (W(527) ,DAID)

PRESSURE 550-574
EQUIVALENCE (W(550),PMODEL), (W(551),PFORM), (W(552) ,PID)

DELTA PRESSURE 575=599
EQUIVALENCE (W(575),DPMODEL), (W(576),DPFORM), (W(577) ,DPID)

COMMON DECK "RKAM" INSERTED HERE
REAL KR,KTH,KPH
COMMON//R, TH, PH, KR, KTH, KPH, RKVARS (14) , TPULSE, CSTEP, DRDT (20)

COMMON DECK "B8" INSERTED HERE

INTEGER RMX,RNTBL,RITBL, RFRMTBL,IDSR(10)
COMMON/B8/RMX, RNTBL (10) ,RITBL(10) ,RFRMTBL(10) ,RGP (10)
EQUIVALENCE (RGP, IDSR)

DATA RECORR/1.0/ .~
DATA RMX/1/ o
DATA RNTBL/1,11,8%0/
DATA RITBL/1,9%0/
DATA RFRMTBL/1,9%*0/

ENTRY IRECVR

IF (RECORR .NE. RMODEL)
1 CALL RERROR('RECEIVR', 'WRNG MODEL',RECORR)

MODREC (1) =6HRHORIZ
MODREC (2) =RID
RETURN

ENTRY RECEVER
F=R=-W (1) -W(20)

PFR=1.0
CALL CLEAR(PFRR,8)
END

SUBROUTINE RTERR
RECEIVER MODEL USING FIXED OFFSET TO TERRAIN HEIGHT
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CWw3 32
CWW3 33
CWW3 34
CWww3 35
CWw3 36
CWw3 37
CWW3 38
CWwW3 39
CWW3 40
CWw3 41
CWW3 42
CWW3 43
CWW3 44
CWW3 45
CWW3 46
CWW3 47
CWW3 48
CWW3 49
CWW3 50
CWw3 51
RKAMCOM2
RKAMCOM4
RKAMCOMS5
RHORIZ13
CB10 2
CB1l0 4
CB10 5
CB10 6
RHORIZ15
RHORIZ16
RRIZBL 2
RRIZBL 3
RRIZBL 4
RRIZBL 5
RHORIZ19
RHORIZ20
RHORIZ21
RHORIZ22
RHORIZ23
RHORIZ24
RHORIZ25
RHORIZ26
RHORIZ27
RHORIZ28
RHORIZ29
RHORIZ30
RHORIZ31
RHORIZ32

RTERR 8
RTERR 9



a0 00 o

OO0 0o ano 00 00 00 a0 an

COMMON DECK "RKAM" INSERTED HERE
REAL KR, KTH, KPH

COMMON//R, TH, PH, KR, KTH, KPH, RKVARS (14) , TPULSE , CSTEP, DRDT (20)

COMMON DECK "WW" INSERTED HERE
PARAMETER (NWARSZ=1000)
COMMON/WW/ID(10) ,MAXW, W (NWARSZ)
REAL MAXSTP,MAXERR,INTYP,LLAT, LLON

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),
1 (TLON:W(5)),(OW,W(G)),(FBEG,W(7)),(FEND:W(S)),(FSTEP,W(9)),

2 (A21,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)),
3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),
8 (RCVRH,W(20)),

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)),
5, (HMAX,W(26) ), (RAYFNC,W(29)) , (EXTINC,W(33)),
6 (HMIN,W(27)), (RGMAX,W(28)),

8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)),

6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)), (FACTR,W(47)),

7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET,W(75))
9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81)) , (PFACTR,W(82)),
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))

2, (TIC,W(87)), (HB,W(88)), (HT,W(89)), (TICV,W(96))

REAL MMODEL,MFORM,MID

WIND 100-124
EQUIVALENCE (W(100),UMODEL), (W(101),UFORM), (W(102),UID)

DELTA WIND 125-149
EQUIVALENCE (W(125),DUMODEL), (W(126) ,DUFORM), (W(127),DUID)

SOUND SPEED 150-174
EQUIVALENCE (W(150),CMODEL), (W(151),CFORM), (W(152),CID)
EQUIVALENCE (W(153),REFC)

DELTA SOUND SPEED 175-199
EQUIVALENCE (W(175),DCMODEL), (W(176),DCFORM), (W(177) ,DCID)

TEMPERATURE 200-224
EQUIVALENCE (W(200),TMODEL), (W(201),TFORM), (W(202),TID)

DELTA TEMPERATURE 225-249
EQUIVALENCE (W(225),DTMODEL), (W(226),DTFORM), (W(227) ,DTID)

MOLECULAR  250-274
EQUIVALENCE (W(250),MMODEL), (W(251) ,MFORM), (W(252) ,MID)

RECEIVER HEIGHT 275-299
EQUIVALENCE (W(275),RMODEL), (W(276) ,RFORM) , (W(277) ,RID)

TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

DELTA TOPOGRAPHY  325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327) ,GUID)

UPPER SURFACE TOPOGRAPHY 350-374
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(PLAT,W(24)), (PLON,W(25) ) CWW2
)

RKAMCOM2

RKAMCOM4
RKAMCOMS5
CWw 2
CWwl 3
CWwwl 4
CwWw2 2
Cww2 3
CWW2 4
CWw2 5
CuWw2 6
Cww2 7

8
cww2 9
CWww2 10
cww2 11
cww2 12
CWww2 13
Cww2 14
CWww2 15
CWwW2 16
CWwW3 2
CWW3 3
CWw3 4
CWW3 5
CWwW3 6
CWW3 7
CWW3 8
CWwW3 9
CWW3 10
CWw3 11
Cww3 12
CWW3 13
CWW3 14
CWW3 15
CWW3 16
CWW3 17
CWww3 18
CWW3 19
CWW3 20
CWww3 21
CWW3 22
CWW3 23
CWW3 24
CWW3 25
CWW3 26
CWW3 27
CWW3 28
CWW3 29
CWW3 30
CWW3 31
CWW3 32
CWW3 33
CWW3 34
CWW3 35
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EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),5ID)
PLOT ENHANCEMENTS CONTROL PARAMETERS

EQUIVALENCE (W(490),XFQMDL), (W(491),YFQMDL)
ABSORPTION 500-524
EQUIVALENCE (W(500),AMODEL), (W(501),AFORM), (W(502),AID)

DELTA ABSORPTION 525-549
EQUIVALENCE (W(525),DAMODEL), (W(526),DAFORM), (W(527),DAID)

PRESSURE 550-574
EQUIVALENCE (W(550),PMODEL), (W(551),PFORM), (W(552) ,PID)

DELTA PRESSURE 575-599
EQUIVALENCE (W(575),DPMODEL), (W(576),DPFORM), (W(577),DPID)

COMMON DECK "RR" INSERTED HERE

REAL MODREC

COMMON/RR/ MODREC (4)

COMMON/RR/F, PFR, PFRR, PFRTH, PFRPH
COMMON/RR/PFTH, PFPH, PFTHTH, PFPHPH, PFTHPH, FSELECT , FTIME
COMMON DECK "GG" INSERTED HERE

REAL MODG

COMMON/GG/MODG (4)

COMMON/GG/G, PGR, PGRR, PGRTH, PGRPH
COMMON/GG/PGTH, PGPH , PGTHTH , PGPHPH, PGTHPH , GSELECT , GTIME

COMMON DECK "B8" INSERTED HERE

INTEGER RMX,RNTBL,RITBL, RFRMTBL,IDSR(10)
COMMON/B8/RMX, RNTBL (10) ,RITBL(10) ,RFRMTBL (10) ,RGP (10)
EQUIVALENCE (RGP, IDSR)

DATA RMX/1/

DATA RNTBL/1,11,8%0/
DATA RITBL/1,9%*0/
DATA RFRMTBL/1,9%*0/
DATA RECORR/2.0/
ENTRY IRECVR

IF (RECORR .NE. RMODEL)

1 CALL RERROR('RECEIVR', 'WRNG MODEL',RECORR)

MODREC (1) =5HRTERR
MODREC (2) =RID
RETURN

ENTRY RECEVER
GET CURRENT TERRAIN HEIGHT (MUST USE GET1 TO AVOID RECURSION
SINCE WE ARE PROBABLY BEING CALLED BY GET RIGHT NOW)
F=GET1(G) -W(20)

CALL RMOVE (PFR,PGR,9)

END
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SUBROUTINE RVERT
VERTICAL(CONICAL) RECEIVER SURFACE AT A FIXED RADIUS FROM
A SPECIFIED ORIGIN.

COMMON DECK "RKAM" INSERTED HERE
REAL KR,KTH, KPH

COMMON//R, TH, PH, KR, KTH, KPH, RKVARS (14) , TPULSE, CSTEP, DRDT (20)
COMMON DECK "RR" INSERTED HERE

REAL MODREC

COMMON/RR/ MODREC (4)

COMMON/RR/F, PFR, PFRR, PFRTH, PFRPH
COMMON/RR/PFTH, PFPH, PFTHTH, PFPHPH, PFTHPH, FSELECT , FTIME
COMMON DECK "BS" INSERTED HERE

INTEGER RMX,RNTBL,RITBL,RFRMTBL,IDSR(10)
COMMON/B8/RMX, RNTBL (10) ,RITBL(10) , RFRMTBL(10) , RGP (10)
EQUIVALENCE (RGP,IDSR)

COMMON DECK "GAMANG" INSERTED HERE
COMMON/SPHGAM/SINLMO , COSLMO , GPHO , COSPHD, SINTH, COSTH
COMMON/SPHGAM/GAMFUN, PGMTH,, PGMPH , PGMTHTH , PGMPHPH , PGMTHPH
COMMON DECK "WW" INSERTED HERE

PARAMETER (NWARSZ=1000)

COMMON/WW/ID(10) ,MAXW, W (NWARSZ)

REAL MAXSTP,MAXERR,INTYP,LLAT, LLON

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),
1 (TLONrW(5));(°W,W(6)),(FBEG,W(7)),(FEND,W(S)),(FSTEP,W(9)),

2 (AZ1,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)),
3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),
8 (RCVRH,W(20)),

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23))

5, (HMAX,W(26)), (RAYFNC,W(29)) , (EXTINC,W(33)),

6 (HMIN,W(27)), (RGMAX,W(28)),

8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)),

6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)), (FACTR,W(47)),
7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET,W(75))
9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81)) , (PFACTR,W(82) ),
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))
2,(TIC:W(87)),(HB,W(BB)):(HT:W(89)):(TICV,W(95))

REAL MMODEL,MFORM, MID

WIND 100~-124
EQUIVALENCE (W(100),UMODEL), (W(101),UFORM), (W(102),UID)

DELTA WIND 125-149
EQUIVALENCE (W(125),DUMODEL), (W(126),DUFORM), (W(127),DUID)

SOUND SPEED 150-174
EQUIVALENCE (W(150),CMODEL), (W(151),CFORM), (W(152),CID)
EQUIVALENCE (W(153),REFC)

DELTA SOUND SPEED 175-199
EQUIVALENCE (W(175),DCMODEL), (W(176),DCFORM), (W(177),DCID)
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» (PLAT,W(24) ), (PLON, W(25) ) CWW2
)

RVERT 8

RVERT 9
RVERT 10
RVERT 11
RKAMCOM2
RKAMCOM4
RKAMCOMS5
CRR 2
CRR 4
CRR 5
CRR 6
CRR 7
CB1l0o 2
CBloO 4
CB10O 5
CB10O 6
CGAMANG2
CGAMANG4
CGAMANGS
CWw 2
CWwwl 3
CWW1l 4
Cww2 2
Cww2 3
Cww2 4
Cww2 5
Ccww2 6
CWW2 7
8
Ccww2 9
CWw2 10
cww2 11
CWww2 12
Cww2 13
CWww2 14
CWwW2 15
CWW2 16
CWW3 2
CWw3
CWW3 4
CWW3 5
CWw3 6
CWW3 7
CWw3 8
CWW3 9
CWw3 10
CWW3 11
CWW3 12
CWww3 13
CWW3 14
CWW3 15
CWW3 16
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1

TEMPERATURE 200-224
EQUIVALENCE (W(200),TMODEL), (W(201),TFORM), (W(202),TID)

DELTA TEMPERATURE 225-249
EQUIVALENCE (W(225),DTMODEL), (W(226),DTFORM), (W(227) ,DTID)

MOLECULAR 250-274
EQUIVALENCE (W(250),MMODEL), (W(251),MFORM), (W(252),MID)

RECEIVER HEIGHT 275-299
EQUIVALENCE (W(275),RMODEL), (W(276),RFORM), (W(277),RID)

TOPOGRAPHY  300-324
EQUIVALENCE (W(300),GMODEL), (W(301),GFORM), (W(302),GID)

DELTA TOPOGRAPHY  325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM), (W(327),GUID)

UPPER SURFACE TOPOGRAPHY 350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)
PLOT ENHANCEMENTS CONTROL PARAMETERS

EQUIVALENCE (W(490),XFQMDL), (W(491),YFQMDL)
ABSORPTION 500-524 -
EQUIVALENCE (W(500),AMODEL), (W(501),AFORM), (W(502) ,AID)

DELTA ABSORPTION 525-549
EQUIVALENCE (W(525),DAMODEL), (W(526),DAFORM), (W(527),DAID)

PRESSURE 550-574
EQUIVALENCE (W(550),PMODEL), (W(551),PFORM), (W(552) , PID)

DELTA PRESSURE 575-599
EQUIVALENCE (W(575),DPMODEL), (W(576),DPFORM), (W(577) ,DPID)

EQUIVALENCE (RVALPHO,W(278)) , (RVLAMZ,W(279)), (RVPHO,W(280))

DATA RMX/1/

DATA RNTBL/1,11,8%0/

DATA RITBL/1,9%0/

DATA RFRMTBL/1,9%0/

DATA RECORR/3+6/
3-0

ENTRY IRECVR

IF(RECORR .NE. RMODEL)

CALL RERROR(7HRECEIVR ,10HWRNG MODEL ,RECORR)
MODREC (1) =7HRVERT
MODREC (2) =RID

SINIMZ=SIN (RVLAMZ)

COSLMZ=COS (RVLAMZ)
COSALP=COS (RVALPHO)
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RETURN RVERT 35

RVERT 36

ENTRY RECEVER RVERT 37

RVERT 38

SINLMO=SINLMZ RVERT 39

COSLMO=COSLMZ RVERT 40

GPHO=RVPHO RVERT 41

RVERT 42

CALL GAMANG (TH, PH) RVERT 43

RVERT 44

F=GAMFUN-COSALP RVERT 45

PFR=0.0 RVERT 46

CALL RMOVE (PFTH, PGMTH, 5) RVERT 47

RVERT 48

RETURN RVERT 49

END RVERT 50

SUBROUTINE SMPANN SMPANN 9

ANNOTATION MODEL FOR MINIMUM GRAPHICS SUPPORT SMPANN10

SMPANN11

CHARACTER* (*) S,C SMPANN12

SMPANN13

INITIALIZES PLOT IN DRAFT MODE(DOES NOT REQUIRE DISSPILA) SMPANN14

SMPANN15

COMMON DECK "WWR" INSERTED HERE CWWR 2

PARAMETER (NWARSZ=1000) CWW1 3

COMMON/WW/ID(10) ,MAXW, W (NWARSZ) CWW1 4

REAL MAXSTP,MAXERR, INTYP,LLAT, LLON " CWW2 2

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)), CWW2 3

1 (TLON,W(5)), (OW,W(6)), (FBEG,W(7)), (FEND,W(8)), (FSTEP,W(9)), CWW2 4
2 (AZ1,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)), CWW2 5
3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)), CWW2 6
8 (RCVRH,W(20)), CWW2 7
4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)), (PLAT,W(24)), (PLON,W(25))CWW2 8
5, (HMAX,W(26) ), (RAYFNC,W(29)), (EXTINC,W(33)), CWW2 9
6 (HMIN,W(27)), (RGMAX,W(28)), CWW2 10
8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)), CWW2 11
6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)), (FACTR,W(47)), CWW2 12
7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET,W(75)) CWW2 13
9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81)), (PFACTR,W(82)), CWW2 14
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86)) CWW2 15
2,(TIC,W(87)), (HB,W(88)), (HT,W(89)), (TICV,W(96)) CWW2 16
COMMON DECK "ANNOT" INSERTED HERE ANNOT 2

CHARACTER*10 ANOTES,HNOTES ANNOT 4

COMMON/ANNCTL/LENA(4) , LENHA (3) ANNOT 5

COMMON/ANNCTC/ANOTES (2,4) ,HNOTES (4, 3) ANNOT 6

SMPANN18

DATA LENA,ANOTES SANNBL 2

1 /2%1,2%2,'DEPTH (M)',' ','DEPTH (KM)',' ', SANNBL 3
2 'HEIGHT (M)',' ','HEIGHT (KM',')'/ SANNBL 4
SANNBL 5
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DATA LENHA,HNOTES
1 /3,2,3, 'RANGE AT S','EA LEVEL (','KM)',' '

2 , "RANGE (DEG',')',2%' !

3 , "CROSS RANG','E AT SEA L', 'EVEL (KM)',' '/

ENTRY SETANN
RETURN

ENTRY ANNFIL(S,C)
CALL SFILTR(S,C,'#!"')
END

SUBROUTINE FULANN
ANNOTATION MODEL SUITED FOR PUBLICATION QUALITY LETTERING

CHARACTER* (*) S,C
INITIALIZES PLOT IN PUBLICATION-QUALITY MODE (REQUIRES DISSPLA)

COMMON DECK "WWR" INSERTED HERE

PARAMETER (NWARSZ=1000)

COMMON/WW/ID(10) ,MAXW,W (NWARSZ)

REAL MAXSTP,MAXERR, INTYP, LLAT, LLON

EQUIVALENCE (EARTHR,W(1)), (RAY,W(2)), (XMTRH,W(3)), (TLAT,W(4)),
1 (TLON,W(5)),(OW,W(6)), (FBEG,W(7)), (FEND,W(8)), (FSTEP,W(9)),

2 (AZ1,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)),

3 (BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),

8 (RCVRH,W(20)),

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)), (PLAT,W(24)), (PLON,W(25) ) CWW2

5, (HMAX,W(26) ), (RAYFNC,W(29)), (EXTINC,W(33)),

6 (HMIN,W(27)), (RGMAX,W(28)),

8 (INTYP,W(41)), (MAXERR,W(42)), (ERATIO,W(43)),

6 (STEP1,W(44)), (STPMAX,W(45)), (STPMIN,W(46)), (FACTR,W(47)),
7 (SKIP,W(71)), (RAYSET,W(72)), (PRTSRP,W(74)), (HITLET,W(75))
9 , (BINRAY,W(76)), (PAGLN,W(77)), (PLT,W(81)), (PFACTR,W(82)),
1 (LLAT,W(83)), (LLON,W(84)), (RLAT,W(85)), (RLON,W(86))
2,(TIC,W(87)), (HB,W(88)), (HT,W(89)), (TICV,W(96))

COMMON DECK "ANNOT" INSERTED HERE

CHARACTER*10 ANOTES, HNOTES

COMMON/ANNCTL/LENA (4) , LENHA(3)
COMMON/ANNCTC/ANOTES (2, 4) , HNOTES (4, 3)

DATA LENA,ANOTES

1 /4%2,'DEPTH (#M!',')','DEPTH (#KM',6'!)’,

2'HEIGHT (#M','!)','HEIGHT (#K',6'M!)'/

DATA LENHA, HNOTES

1 /3,2,4, 'RANGE AT S','EA LEVEL (','#KM!)',' !

2 , "RANGE (#DE','G!)"',2%' !
3 , "CROSS RANG','E AT SEA L', 'EVEL (#KM!',')'/
ENTRY SETANN
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SANNBL 6
SANNBL 7
SANNBL 8
SANNBL 9
SMPANN21
SMPANN22
SMPANN23
SMPANN24
SMPANN25
SMPANN26
SMPANN27
SMPANN28

FULANN 9
FULANN10
FULANN11
FULANN12
FULANN13
FULANN14
FULANN15
CWWR
CWwWl
CWwl
Cww2
CWw2
CWw2
CWw2
CWw2
CWW2

cww2
CwWww2 10
CWW2 11
CWw2 12
CWw2 13
CWW2 14
CWW2 15
CWW2 16
ANNOT 2
ANNOT 4
ANNOT 5
ANNOT 6
FULANN18
FANNBL
FANNBL 3
FANNBL 4
FANNBL 5
FANNBL 6

7

8

1

WOJAUHsWNDA~WN

[\V]

FANNBL
FANNBL
FULANN2



PRINT *,'FULL ANNOTATION MODEL'

CALL SCMPLX

CALL MX1ALF ('STAND','!"
CALL MX2ALF('L/CSTD', '#
CALL HEIGHT (HITLET)
RETURN

)
")

ENTRY ANNFIL(S,C)
c=s
END
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DDSPLA -- Programs for reading Graphics Output File

(Tape File 6)

PROGRAM DDSPLA (TAPES, INPUT, OUTPUT, TAPE9)
COMMON/DD/IN, IOR, IT,IS,IC,ICC,IX,IY
COMMON/SUPNEG/IDEL, NMBS

PARAMETER (LIMPTS=700)

REAL XV(LIMPTS),YV(LIMPTS)
INTEGER A(4),C(4),E(4)

LOGICAL COMPCL

CHARACTER LINE*72,TEXT#80,S+10
EQUIVALENCE (IX,XXX), (IY,YYY)
DATA COMPCL/.TRUE./

DATA KNT/0/

REWIND 5 '
READ(5,END=100,ERR=100) IT,IX,IY
IF(IT.GT.29) PRINT *,IT,IX,IY,XXX,YYY
IF(IT.GT.20) THEN
IF (COMPCL) THEN
WRITE (LINE, ' (A,3(I4,1X),2G13.6)")

'NO CALL TO ''COMPRS'' BEFORE--~',IT,IX,IY,XXX,YYY

CALL SYSTEM(52,LINE)
ENDIF
ENDIF
IF(IT.LT.-2 .OR. IT.GT.38) STOP 'CODE>38'
KNT=KNT+1
IF(IT.EQ.~1) THEN
CALL DDEND
ELSEIF(IT.EQ.-2) THEN
CALL DDFR

ELSEIF(IT.EQ.0) THEN
READ(5) N,M, (TEXT(I:I),I=1,M)
CALL DDINIT(N,TEXT)
ELSEIF(IT.EQ.1) THEN
CALL DDBP
ELSEIF(IT.EQ.2) THEN
CALL DDVC
ELSEIF(IT.EQ.10) THEN
CALL SCMPLX
ELSEIF(IT.EQ.11) THEN
CALL MX1ALF(IX,IY)
ELSEIF(IT.EQ.12) THEN
CALL MX2ALF (IX,IY)
ELSEIF(IT.EQ.13) THEN
IF (XXX.LE.0.0) THEN
PRINT *, '"HEIGHT OF ZERO!!'
XXX=.15
ENDIF
CALL HEIGHT (XXX)

ELSEIF(IT.EQ.20) THEN
COMPCL~.FALSE.
CALL COMPRS

ELSEIF(IT.EQ.21) THEN
CALL GRACE(IX,IY)

ELSEIF (IT.EQ.22) THEN
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CALL PHYSOR(IX,IY)
ELSEIF (IT.EQ.23) THEN
CALL PAGE(IX,IY)
ELSEIF(IT.EQ.24) THEN
CALL SCLPIC(IX)
ELSEIF(IT.EQ.25) THEN
IF(IX.NE.O .OR. IY.NE.0) STOP 'ERROR 1'
READ(5) A,B,C,D,E,F,XAXIS,YAXIS
CALL XREVTK
CALL YREVTK
CALL INTAXS
CALL TITLE(A,B,C,D,E,F,XAXIS, YAXIS)
ELSEIF(IT.EQ.26) THEN
CALL FRAME
ELSEIF(IT.EQ.27) THEN
READ(5) W,X,Y,Z
CALL GRAFB(IX,IY,W,X,Y,Z,XAXIS,YAXIS)
ELSEIF (IT.EQ.28) THEN
CALL MARKER (IX)
ELSEIF (IT.EQ.29) THEN
IF (IX.GT.LIMPTS) CALL SYSTEM(52, 'N>LIMPTS')
READ(5) (XV(I),I=1,IX),(YV(I),I=1,IX)
CALL CURVE(XV,YV,IX,IY)
ELSEIF(IT.EQ.30) THEN
CALL ENDPL(IX)
ELSEIF(IT.EQ.31) THEN
CALL DONEPL
ELSEIF(IT.EQ.32) THEN
CALL XTICKS (IX)
ELSEIF (IT.EQ.33) THEN
CALL YTICKS (IX)
ELSEIF (IT.EQ.34) THEN
CALL MYJACT (IX)
ELSEIF(IT.EQ.35) THEN
CALL MYJACT( 'NUMBERS')
IDEL=IX
NMBS=IY
ELSEIF (IT.EQ.36) THEN
CALL NOBRDR
ELSEIF(IT.EQ.37) THEN
CALL DASH
ELSEIF(IT.EQ.38) THEN
READ(5) S
CALL RESET(S)
ENDIF
ENDIF

IF(IT.NE.3) GO TO 10
READ(5) IOR,N,M, (TEXT(I:I),I=1,M)
CALL DDTEXT (N, TEXT)
PRINT 20, (TEXT(I),I=1,N)
FORMAT (8A10)
GO TO 10

PRINT *,'NUMBER OF VECTORS=',KNT,IT
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STOP
END

SUBROUTINE MYJSUB(IPAR,ITY,IMYJ)
COMMON/SUPNEG/ IDEL, NMBS
DATA IDEL,NMBS/0,100000/

WE ARE INTERESTED ONLY IN NUMERICAL VALUES CAUSED BY
A CALL MYJACT('NUMBERS') (IMYJ=5)

IF(ITY.GE.O0 .OR. IMYJ.NE.5) RETURN
IF(IDEL.GT.0) IDEL=IDEL~1

IF(IDEL.LE.0.AND.NMBS.GT.0) THEN
NMBS=NMBS-1
IPAR=IABS (IPAR)

ENDIF

END

SUBROUTINE DDINIT(N,TEXT)

COMMON/PLOTCN/NPLOT, INABLE, FX, FY, OFFX, OFFY
DATA OFFX,OFFY/0.0,0.0/
DATA NPLOT,INABLE,PLOTSZ,XAXIS,YAXIS/0,0,7.5,11.,8.5/

NO RE-INITIALIZATIONS BEFORE ENDPL'S
IF (INABLE.GT.0) RETURN

IF (NPLOT.GT.0) GO TO 10

CALL COMPRS
FY=PLOTSZ/1024.
FX=FY

NPLOT=NPLOT+1
INABLE=1

CALL NOBRDR

CALL PAGE (XAXIS,YAXIS)
CALL PHYSOR(0.0,0.0)
CALL AREA2D(XAXIS,YAXIS)
CALL GRACE(0.0)

RETURN

END
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SUBROUTINE DDBP
COMMON/PLOTCN/NPLOT, INABLE, FX, FY, OFFX, OFFY
COMMON/DD/IN, IOR, IT, IS, IC,ICC,IX,IY

"DDPLOT" DOES NOT REQUIRE RE-INITIALIZATION AFTER EACH FRAME
BUT "DISPLA" DOES SO WE USE THE STATUS OF “INABLE" TO TELL US
WHERE WE ARE.

IF(INABLE.EQ.O0) CALL DDINIT(~1,0)

CALL STRTPT (OFFX+IX*FX,OFFY+IY*FY)

RETURN

END

SUBROUTINE DDVC
COMMON/PLOTCN/NPLOT, INABLE, FX, FY, OFFX, OFFY
COMMON/DD/IN, IOR, IT,IS,IC,ICC,IX,IY

SEE "DDBP" FOR THE REASON FOR THIS TEST.
IF (INABLE.EQ.0) CALL DDINIT(-1,0)

CALL CONNPT (OFFX+IX*FX,OFFY+IY*FY)
RETURN

END

SUBROUTINE DDEND
COMMON/PLOTCN/NPLOT, INABLE, FX, FY, OFFX, OFFY

CHECK SYNCH, DDFR SHOULD HAVE BEEN CALLED BY NOW
IF (INABLE.GT.0) CALL ENDPL(O0)

CALL DONEPL

INABLE=0
RETURN
END

SUBROUTINE DDTEXT (N, TEXT)
COMMON/PLOTCN/NPLOT, INABLE, FX, FY, OFFX, OFFY
COMMON/DD/IN, IOR,IT,IS,IC,ICC,IX,IY

IF (INABLE.EQ.0) CALL DDINIT(-1,0)
IF(IOR.EQ.0) CALL ANGLE(0.O0)

IF(IOR.NE.O) CALL ANGLE(90.0)

CALL MESSAG(TEXT,N*10,0FFX+IX*FX,OFFY+IY*FY)
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RETURN
END

SUBROUTINE DDTAB
RETURN
END

SUBROUTINE DDFR
COMMON/PLOTCN/NPLOT, INABLE, FX, FY, OFFX, OFFY
IF (INABLE.GT.0) CALL ENDPL(O0)

INABLE=0

RETURN

END

SUBROUTINE SETDDOF (IXF,IYF)

SETS RASTOR RANGE TO: -IXF TO 1023~IXF
AND -IYF TO 1023-IYF.
COMMON/PLOTCN/NPLOT, INABLE, FX, FY, OFFX, OFFY
OFFX=IXF*FX

OFFY=IYF*FY

END

SUBROUTINE GRAFB(XORIG,XSTP,XMAX,YORIG,YSTP,YMAX,XAXIS,YAXIS)

CALL GRAF (XORIG,XSTP,XMAX, YORIG,YSTP, YMAX)
CALL XNONUM
CALL YNONUM

CALL XGRAXS (XORIG,XSTP,XMAX, XAXIS, ' ',-1,0.0,YAXIS)

XR=XMAX~XORIG
XAX=AINT (XR/XSTP) *XSTP* (XAXIS/XR)
PRINT *,XORIG,XMAX,XSTP,XAXIS, XAX

CALL YGRAXS (YORIG,YSTP,YMAX, YAXIS,' ',-1,XAX,0.0)

CALL RESET ('XNONUM!')
CALL RESET('YNONUM')
END
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SUBROUTINE TITLEW(A,B,C,D,E,F,G,H)

DUMMY ROUTINE ALLOWING SUBSTITUTION OF ALTERNATE TITLE PROGRAMS

CALL TITLE(A,B,C,D,E,F,G,H)
END
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DDALT -- Skeleton routines for reading Graphics Output File
(Tape File 7)

PROGRAM DDALT (TAPE5,OUTPUT)
COMMON/DD/IN, IOR,IT,IS,IC,ICC,IX,IY
COMMON/SUPNEG/IDEL, NMBS

PARAMETER (LIMPTS=700)
REAL XV(LIMPTS),YV(LIMPTS)
INTEGER A(4),C(4),E(4)
LOGICAL COMPCL

CHARACTER LINE*72,TEXT*80
EQUIVALENCE (IX,XXX), (IY,YYY)
DATA COMPCL/.TRUE./

DATA KNT/0/

REWIND 5
READ(5,END=100,ERR=100) IT,IX,IY
IF(IT.LT.-2 .OR. IT.GT.24) STOP 'PLOTTING CODE>24 '
KNT=KNT+1
IF(IT.EQ.-1) THEN
CALIL DDEND
ELSEIF(IT.EQ.-2) THEN
CALL DDFR
ELSEIF(IT.EQ.0) THEN
READ(5) N,M, (TEXT(I:I),I=1,M)
CALL DDINIT(N,TEXT)
ELSEIF(IT.EQ.1) THEN
CALL DDBP
ELSEIF(IT.EQ.2) THEN
CALL DDVC
ELSEIF(IT.EQ.3) THEN
READ(5) IOR,N,M, (TEXT(I:I),I=1,M)

PRINT *,N,M,' ', TEXT(:M)
CALL DDTEXT (N, TEXT)
ENDIF
GO TO 10
PRINT *, 'NUMBER OF VECTORS=',KNT,IT
STOP
END

SUBROUTINE DDINIT(N, ID)
INSERT YOUR OWN ROUTINE TO INITIALIZE PLOTTING PROCESS
ID IS A STRING OF CHARACTERS IDENTIFYING THE PERSON

CGETTING THE PLOT, PHONE NUMBER, ETC.
CN IS THE NUMBER OF CHARACTERS IN THE STRING "ID"

RETURN
END
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SUBROUTINE DDBP
COMMON/DD/IN,IOR,IT,IS,IC,ICC,IX,IY
C INSERT YOUR OWN ROUTINE TO DEFINE A VECTOR ORIGIN AT IX,IY
RETURN
END

SUBROUTINE DDVC

COMMON/DD/IN, IOR,IT,IS,IC,ICC,IX,IY
CINSERT YOUR OWN ROUTINE TO PLOT A STRAIGHT LINE WITH INTENSITY
C"IN" FROM THE ORIGIN TO THE END POSITION IX,IY. A SINGLE CALL
CTO DDBP FOLLOWED BY SUCCESSIVE CALLS TO DDVC (CHANGING IX,IY)
CPLOTS CONNECTED VECTORS.

RETURN

END

SUBROUTINE DDEND
c CHECK SYNCH, DDFR SHOULD HAVE BEEN CALLED BY NOW
CINSERT YOUR OWN ROUTINE TO EMPTY THE PLOT BUFFER AND RELEASE
CTHE PLOTTING COMMAND FILE TO YOUR PLOTTING DEVICE.

RETURN

END

SUBROUTINE DDTEXT (N,NT)

COMMON/DD/IN, IOR,IT,IS,IC,ICC,IX,IY
CINSERT YOUR OWN ROUTINE TO PLOT A GIVEN ARRAY IN A TABULAR MODE
CAFTER INITIALIZING TABULAR PLOTTING WITH DDTAB. NT IS AN ARRAY OF
CLENGTH N, CONTAINING "TEXT" FOR TABULAR PLOTTING. SEE APPENDTX C.

RETURN

END

SUBROUTINE DDTAB
COMMON/DD/IN, IOR,IT,IS,IC,ICC,IX,IY
CINSERT YOUR OWN ROUTINE TO INITIALIZE TABULAR TEXT PLOTTING
c SPECIFY IOR,IS,IX,IY. TEXT WILL BEGIN AT IX,IY.
RETURN
END
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SUBROUTINE DDFR

CINSERT YOUR OWN ROUTINE TO ADVANCE ONE PLOTTING FRAME, WHEN

CPLOTTING IS COMPLETED.
RETURN
END
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APPENDIX E. ERRATA FOR NOAA TECH. MEMO. ERL-WPL 103

A versatile three-dimensional Hamiltonian ray-tracing computer program for
acoustic waves in the atmosphere.

by R. M. Jones, J. P. Riley, and T. M. Georges
NOAA Tech. Memo. ERL WPL-103

On page 9, the term k

k¢ r sin8 d¢/dp’. ®

r sin d¢/dP' in equation (3.17) should read

On page 10, the denominator in the last fraction in equation (3.18)
should be Cref 9H/dw instead of C 3H/dw.

On page 16, dw/dr in (4.27) should be 3Q/adr.

On page 45, the last line in the caption for Figure 9 should read:
*¥*¥*¥*¥See Table 29 for details.
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INDEX

ANSI standard, 51, 227
ANWNL, 60, 101

ANWWL, 55, 101, 105
AWWNL, 101, 103
AWWWL, 55, 101, 105

Absorption models, 124

Absorption, 44, 80, 92, 105

Accuracy, 9, 99

Adams-Moulton integration, 93 f£f

Amplitude, 11

Angle, unit conversion, 76

Annotation models, 124, 225

Apogee plots, 81

Atmospheric ID, 59

Atmospheric model, sample case, 15 ff

Atmospheric models, 57 £ff, 123 ff,
201 ff

Azimuth angle stepping, 79

Azimuth deviation, 43

BACKUP, flow chart

BLOCK DATA modules, 52, 227

Background models, 55, 57, 60 ff

Binary raypath data, 47

Boundary conditions, 12

CBLOB2 model, 25, 58, 209

CPU time, 41

CRAY computer, 53

CSTANH model, 58, 208

CYBER computers, 51

Cards, punched, 56, 71

Caustics, 6, 7

Characteristics, method of, 5, 8

Comment field, input data, 77

Common block parameters, 69, 141 ff

Common block structure, 138

Common block usage, 140

Common blocks, model input, 61, 62

Common blocks, model output, 61, 63

Common, blank, 101, 137 ff

Computational coordinates, 79, 117

Conductivity, thermal, 105

DDALT, 53

DFCNST, 52

DFSYS, 52

DISSPIA, 53, 223 ff

Derivatives, model, 61

Diagnostic printout, 44

Diffraction, 6, 11

Discontinuities, refractive index, 11

Disk files, 56, 60

Dispersion relations, acoustic, 102 ff

Dispersion-relation subroutines, 54,
101, 122

Distribution tape, 51, 54, 227

Doppler shift, 5, 8o, 91
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Earth radius, 78

Eigenrays, 12

Eikonal equation, 5,9

Elevation angle stepping, 79

Elevation angle, 43

Entry points, model, 63, 67

Error checking, 80, 98, 102

Error column, printout, 42, 102

Error, integration, 33

Event column, printout, 42

Execution time, 99

Extinction, 80

FORTRAN 77 compatibility, 51, 227

Fermat's principle, 8

Flow charts, 129 ff

Format, input data, 75

Format, tabular input data, 87

Frequency shift, 80, 91

Frequency stepping, 79

Frequency, acoustic, 79

GAMRTDM model, 19, 588, 99, 207

GLORENZ model, 30, 59, 60, 218

GTANH model, 59, 219

Geometrical acoustics, &

Gradients, model, 61, 100

Gradients, refractive-index, 3, 4, 11

Graphics metafile, 53

Graphics, 53, 223 ff

Graphics-write routines, 122

Ground reflection, 11

Group path, 91

HARPO, 4, 99

Hamilton's equations, 7, 8, 89 ff

Hamiltonian, 8, 9, 90 ff

Height, max/min, 80

History, program development, 12

Hop, 79

Initialization, input data, 77

Input Data File, 15 ff, 36 ff, 55, 57,
71 £f

Input Parameter Forms, 59, 197 ff

Input data format code, 60

Input data parameters, 78 ff

Integration error, 32, 52

Integration type, 80

Ionospheric radio waves, 12

Irregular terrain, 106 ff

Job-control statements, 54

Losses, 44, 80, 92, 105

MCONST model, 20, 58, 214

MUARDC model, 28, 59, 215

Machine-dependent code, 52

Machine~readable output, 47

Model check number, 60



Molecular weight, sample-case model,
16, 20

NPABS model, 59

NPPRES model, 59

NPSPEED, 55, 60

NPTERR, 55, 60

NPWIND, 55, 60

NTEMP model, 58

Numerical integration, 93

Ocean acoustics, 13

Order forms, 15 ff, 197 ff

Organization diagrams, 124 ff

Organization of HARPA, 14

PEXP model, 29, 59, 216

PUNCH file, 47

Partial reflections, 11

Path length, 42, 44, 81, 93

Path-integral method, 8

Perturbation models, 55, 57, 60 ff

Phase path, 92 )

Phase time, 42, 44, 80

Plot annotations, 124, 225

Plot limits, 81

Plot projections, 32, 45, 46, 200

Plot ticks, 81, 82

Plotting routines, 121

Precision, 52, 53

Printout, 10, 41 f£f, 177 ff

Procedure (batch) programs, 56

Pulse time, 42, 43

RAYTRC, flow chart, 129 ff

RHORIZ model, 59, 220

RKAM, 93

RKAM1, 93

RTERR model, 33, 59, 221

RVERT model, 59, 222

Range, maximum, 80

Ray-tracing core, 54, 60, 119 ff

Ray-tracing equations, 89 ff

Rayplots, 32, 45, 46, 200

Raysets, 12, 32, 47 £ff, 81, 194 ff

Receiver surface crossings, flow chart,

133
Receiver surface, 108 ff
Receiver-surface models, 124, 220 ff
Reference speed, 91
References, 171 ff
Reflection coefficient, ground, 12
Reflection, ground, 113 ff
Run module, 54, 55, 60, 71
Run set, 37, 71
Run time, 99
Runge-Kutta integration, 93 ff
Sample run, 15 f£f, 177 £ff
Single-step error, 43

Sound speed, sample-case model, 16,
Sound-speed contours, 26
Sound-speed model, 99

Sound-speed profile, 22

Source code listings, 227 ff
Special events, printout, 41, 44
Speed, execution, 53

Steps, maximum, 79

Supplementary programs, 13, 14, 83
TAPES file, 53

TAPE6 file, 47

TBLOB2 model, 24, 58, 213

TLINEAR model, 58, 210

TRACE, flow chart, 132 ff

TTABLE model, 58, 212

TTANH5 model, 21, 58, 61 ff, 211
Tabular input, model, 67 ff, 84
Tape files, 54

Temperature profile, 22
Temperature, sample-case model, 21,
Termination, ray, 41

Terrain models, 68, 123, 217 ff
Terrain, irregular, 106 ff
Terrain, reflections from, 45
Tick/annotation routines, 121, 225
ULOGZ2 model, 18, 58, 204

Unit conversion, 37, 75 ff, 86
Units, standard, 41

VVORTX3 model, 58, 205

Viscosity, atmospheric, 105
W-array, 36 ff, 75 ff

WGAUSS2 model, 58, 206

WKB method, 5, 6

WLINEAR model, 58

WTIDE model, 58, 203

Wave number, 90

Wind profile, 22

Wind, sample-case model, 16, 18
Winds, effects of, 9, 45

Word length, 52
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