





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)

EQUIVALENCE (W(303), Z0)

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))

INTEGER GPX »GQTBL(10) ,GLTBL(10) , GIRMTBL(10)
DATA RECOGG/1.0/

DATA GPX/1l/

DATA GQTBL/1,11,8*0/
DATA GLTBL/1,9%0/
DATA GIRMTBL/1,9%0/

ENTRY SETTOP

GMX=GPX

CALL IMOVE (GNTBL,GQTBL, 10)
CALL IMOVE (GITBL,GLTBL,10)
CALL IMOVE(GFRMTBL,GIRMTBL,10)
CALL SETPTP

RETURN

ENTRY ITOPOG
IF (RECOGG .NE. GMODEL)

1 CALL RERROR('GHORIZ ', 'WRNG MODEL',RECOGG)
MODG (1) =6HGHORIZ

MODG (2)=GID

CALL IPTOPOG

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.

409

CWW30520
CWW30530
CWW30540
RKAM0020
RKAM0040
RKAM0050
GHJZ0070
GHJZ0080
GHJZ0090
CB8 0020
CB8 0040
CB8 0050
CB8 0060
GHJZ0110
GHJZ0120
GHJZ0130
GHJZ0140
GHJZ0150
GHJZ0160
GHJZ0170
GHJZ0180
GHJZ0190
GHJZ0200
GHJZ0210
GHJZ0220
GHJZ0230
GHJZ0240
GHJZ0250
GHJZ0260
GHJZ0270
GHJZ0280
GHJZ0290
GHJZ0300
GHJZ0310
GHJZ0320
GHJZ0330
GHJZ0340
GHJZ0350
GHJZ0360
GHJZ0370
GHJZ0380
GHJZ0390
GHJZ0400
GHJZ0410
GHJZ0420
GHJZ0430
GHJZ20440

GLRZ0020
GLRZ0030
GLRZ0040



(oMol nn 00 On

[pN o]

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)

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  (RUNSUP,W(18)), (RCVRH,W(20)),

GLRZ0050
CCONO0O020
CCON0040
CCONO0050
CB8 0020
CB8 0040
CB8 0050
CB8 0060
RKAM0020
RKAMO0040
RKAMOOS50
CGG 0020
CGG 0040
CGG 0050
CGG 0060
CGG 0070
CB9 0020
CB9 0040
CBS 0050
CBS 0060
CWW 0020
CWW10030
CWW10040
CWW20020
CWW20030
CWW20040
CWW20050
CWW20060
CWW20070

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)), (PLAT,W(24)), (PLON,W(25))CWW20080

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,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) ,6UID)

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)

410

CWW20090
CWW20100
CWW20110
CWW20120
CWW20130
CWW20140
CWW20150
CWW20160
CWW30020
CWW30030
CWW30040
CWW30050
CWW30060
CWW30070
CWW30080
CWW30090
CWW30100
CWW30110
CWW30120
CWW30130
CWW30140
CWW30150
CWW30160
CWW30170
CWW30180
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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)

ATMOSPHERIC SURFACE TOPOGRAPHY 350-374
EQUIVALENCE (W(350) , SMODEL) , (W(351) ,SFORM) , (W(352) ,SID)

ATMOSPHERIC SURFACE TOPOGRAPHY 375-399
EQUIVALENCE (W(375) , SUMODEL) , (W(376) , SUFORM) , (W(377) , SUID)
PLOT ENHANCEMENTS CONTROI 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 (GCZAMP,W(303))
EQUIVALENCE (GCLAMZ,W(304)) , (GCTHDL,W(305))
EQUIVALENCE (GCBASE,W(306))

INTEGER GPX ,GQTBL(lO),GLTBL(lO),GIRMTBL(lO)
DATA RECOGG/4.0/

DATA GPX/1/
DATA GQTBL/1,11,8%0/
DATA GLTBL/1,9*0/
DATA GIRMTBL/1,9+%0/

ENTRY SETTOP

GMX=GPX

CALL IMOVE(GNTBL,GQTBL,IO)
CALL IMOVE(GITBL,GLTBL,IO)
CALL IMOVE(GFRMTBL,GIRMTBL,10)
CALL SETPTP

411

CWW30190
CWW30200
CWW30210
CWW30220
CWW30230
CWW30240
CWW30250
CWW30260
CWW30270
CWW30280
CWW30290
CWW30300
CWW30310
CWW30320
CWW30330
CWW30340
CWW30350
CWW30360
CWW30370
CWW30380
CWW30390
CWW30400
CWW30410
CWW30420
CWW30430
CWW30440
CWW30450
CWW30460
CWW30470
CWW30480
CWW30490
CWW30500
CWW30510
CWW30520
CWW30530
CWW30540
GLRZ0120
GLRZ0130
GLRZ0140
GLRZ0150
GLRZ0160
GLRZ0170
GLRZ0180
GLRZ0190
GLRZ0200
GLRZ0210
GLRZ0220
GLRZ0230
GLRZ0240
GLRZ0250
GLRZ0260
GLRZ0270
GLRZ0280
GLRZ0290
GLRZ0300
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RETURN
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(PGRR, 8)

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

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,LMI,LMIM1,LM(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

412

GLRZ0310
GLRZ 0320
GLRZ0330
GLRZ 0340
GLRZ0350
GLRZ0360
GLRZ0370
GLRZ0380
GLRZ0390
GLRZ0400
GLRZ0410
GLRZ0420
GLRZ0430
GLRZ 0440
GLRZ0450
GLRZ 0460
GLRZ0470
GLRZ 0480
GLRZ 0490
GLRZ 0500
GLRZ0510
GLRZ0520
GLRZ0530
GLRZ 0540
GLRZ 0550
GLRZ 0560
GLRZ0570
GLRZ 0580
GLRZ0590
GLRZ0600
GLRZ0610
GLRZ0620

GTLHO0020
GTLHO0030
GTLHO0040
GTLHO0050
CCON0020
CCON0040
CCON0050
GTLHO0070
GTLHO0080
RKAMO0020
RKAMO0040
RKAMO0OO050
CGG 0020
CGG 0040
CGG 0050
CGG 0060
CGG 0070
CB8 0020
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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(l)),(RAY,W(Z)),(XMTRH,W(3)),(TLAT,W(4)),
1 (TLON,W(S)),(OW,W(G)),(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  (RUNSUP,W(18)), (RCVRH,W(20)),

CB8 0040
CB8 0050
CB8 0060
CWW 0020
CWW10030
CWW10040
CWW20020
CWW20030
CWW20040
CWW200590
CWW20060
CWW20070

4 (ONLY,W(Zl)),(HOP,W(22)),(MAXSTP,W(23)),(PLAT,W(24)),(PLON,W(ZS))CWWZOOBO

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)

ATMOSPHERIC SURFACE TOPOGRAPHY 350-374

413

CWW20090
CWW20100
CWW20110
CWw20120
CWW20130
CWwW20140
CWW20150
CWW20160
CWW30020
CWW30030
CWW30040
CWW30050
CWW30060
CWW30070
CWW30080
CWW30090
CWW30100
CWW30110
CWW30120
CWW30130
CWW30140
CWW30150
CWW30160
CWW30170
CWW30180
CWW30190
CWW30200
CWwW30210
CWW30220
CWW30230
CWW30240
CWW30250
CWW30260
CWwwW30270
CWW30280
CWW30290
CWW30300
CWW30310
CWW30320
CWW30330
CWW30340
CWW30350
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EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)

ATMOSPHERIC SURFACE TOPOGRAPHY 375-399
EQUIVALENCE (W(375),SUMODEL), (W(376),SUFORM), (W(377),SUID)
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)), (DL0O,GGP(112))
EQUIVALENCE (LM,GGP(13)), (C,GGP(63)), (DL,GGP(113))

INTEGER GPX ,GQTBL(10) ,GLTBL(10) ,GIRMTBL(10)
DATA RECOGG/3.0/

DATA AQG/0.0/

DATA GPX/2/

DATA GQTBL/1,11,162,7*0/
DATA GLTBL/1,50,8%0/
DATA GIRMTBL/1,2,8%0/

ENTRY SETTOP

ANG=AQG

GMX=GPX

CALL IMOVE (GNTBL,GQTBL, 10)
CALL IMOVE(GITBL,GLTBL,10)
CALL IMOVE (GFRMTBL,GIRMTBL, 10)
CALL SETPTP

RETURN
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

IF(RECOGG .NE. GMODEL)
1 CALL RERROR ( 'TOPO
MODG (1) =5HGTANH
MODG (2) =GID

=ANG/3

', '"WRNG MODEL', RECOGG)
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CWW30360
CWW30370
CWW30380
CWW30390
CWW30400
CWW30410
CWW30420
CWW30430
CWW30440
CWW30450
CWW30460
CWW30470
CWW30480
CWW30490
CWW30500
CWW30510
CWW30520
CWW30530
CWW30540
GTLHO0130
GTLHO0140
GTLHO0150
GTLHO0160
GTLHO0170
GTLHO0180
GTLHO0190
GTLH0200
GTLHO0210
GTLHO0220
GTLHO0230
GTLHO0240
GTLHO0250
GTLHO260
GTLHO0270
GTLHO0280
GTLHO0290
GTLHO300
GTLHO310
GTLHO0320
GTLHO0330
GTLHO340
GTLHO350
GTLHO0360
GTLHO0370
GTLHO380
GTLHO0390
GTLHO0400
GTLHO410
GTLHO0420
GTLHO430
GTLHO440
GTLHO0450
GTLHO0460
GTLHO0470
GTLHO0480
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IF (ANG.NE.3*N.OR.N.LE.O0)

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=20
LAMO=PID2-LAMO
LMIM1=LAMO
NP1=N+1
DO 10 I=1,NP1
2=C(I)
ILMI=PID2-IM(I)
LM(I)=IMI
ALC(I)=ALCOSH((LMI-LAMO) / DL(I))
C(I)=(2~2ZM1)/ (LMI~LMIM1)
ZM1=3
LMIM1=IMI

RETURN
ENTRY TOPOG

IF(N.LE.O)
CALL RERROR('GTANH', 'BAD N VALUE',FLOAT(N))

SUM = 0.
DO1I=1, N

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

Z = Z0 - SUM + (C(1) + C(N + 1)) * (TH-LAMO) / 2.
G=R~-EARTHR-Z

PGR=1.0

PGTH = C(1)

DO2I=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

SUBROUTINE NPBOTM

415

GTLHO0490
GTLHO0500
GTLHO510
GTLH0520
GTLHO0530
GTLHO540
GTLHO0550
GTLHO560
GTLHO0570
GTLHO0580
GTLHO590
GTLH0600
GTLH0610
GTLH0620
GTLHO0630
GTLHO0640
GTLHO0650
GTLHO0660
GTLHO0670
GTLH0680
GTLH0690
GTLHO0700
GTLHO0710
GTLHO0720
GTLHO0730
GTLHO0740
GTLHO750
GTLHO760
GTLHO770
GTLHO0780
GTLHO790
GTLHO0800
GTLHO0810
GTLH0820
GTLHO0830
GTLHO0840
GTLHO850
GTLHO860
GTLHO0870
GTLHO0880
GTLHO0890
GTLHO0900
GTLHO0910
GTLH0920
GTLHO0930
GTLHO0940
GTLHO0950
GTLHO0960
GTLHO970

NPRM0020
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DO-NOTHING BOTTOM PERTURBATION MODEL

COMMON DECK
REAL MODG

"GG" INSERTED HERE

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 (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)),
(RUNSUP,W(18)), (RCVRH,W(20)),

8

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
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

TOPOGRAPHY
EQUIVALENCE

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

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

416

NPRMO0OO30
CGG 0020
CGG 0040
CGG 0050
CGG 0060
CGG 0070
NPRMO0O050
CWW 0020
CWW10030
CWW10040
CWW20020
CWW20030
CWW20040
CWW20050
CWW20060
CWW20070

CWW20090
CWwW20100
CWW20110
CWW20120
CWW20130
CWwW20140
CWW20150
CWW20160
CWW30020
CWW30030
CWW30040
CWW30050
CWW30060
CWwW30070
CWW30080
CWW30090
CWW30100
CWW30110
CWW30120
CWW30130
CWW30140
CWW30150
CWW30160
CWW30170
CWwW30180
CWW30190
CWW30200
CWw30210
CWW30220
CWW30230
CWW30240
CWW30250
CWW30260
CWW30270
CWW30280
CWW30290
CWW30300
CWW30310

, (PLAT,W(24)), (PLON,W(25) ) CHW20080
)
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DELTA TOPOGRAPHY 325-349
EQUIVALENCE (W(325),GUMODEL), (W(326),GUFORM) , (W(327),GUID)

ATMOSPHERIC SURFACE TOPOGRAPHY 350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)

ATMOSPHERIC SURFACE TOPOGRAPHY 375-399
EQUIVALENCE (W(375),SUMODEL), (W(376),SUFORM), (W(377) ,SUID)
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 "B10" INSERTED HERE
INTEGER DGMX, DGNTBL, DGITBL, DGFRMTB, IDSDG (10)
COMMON/B10/DGMX, DGNTBL (10) , DGITBL(10) , DGFRMTB (10) , DEGGP (10)
EQUIVALENCE (DGGP,IDSDG)

INTEGER DJIMX »DINTBL(10) ,DJITBL(10) , DJFRMTB (10)
DATA DIMX/1/

DATA DINTBL/1,11,8%0/

DATA DJITBL/1,9%0/

DATA DIFRMTB/1,9*0/

ENTRY SETPTP

DGMX=DJIMX

CALL IMOVE (DGNTBL, DINTBL, 10)
CALL IMOVE (DGITBL, DJITBL, 10)
CALL IMOVE(DGFRMTB,DJFRMTB,10)
RETURN

ENTRY IPTOPOG

MODG (3 ) =6HNPBOTM

MODG (4 )=GUID

ENTRY PTOPOG
END

417

CWW30320
CWW30330
CWW30340
CWW30350
CWW30360
CWW30370
CWW30380
CWW30390
CWW30400
CWW30410
CWW30420
CWW30430
CWW30440
CWW30450
CWW30460
CWW30470
CWW30480
CWW30490
CWW30500
CWW30510
CWW30520
CWW30530
CWW30540
CB9 0020
CB9 0040
CB9 0050
CB9 0060
NPRM0080
NPRM0090
NPRMO0O100
NPRMO110
NPRMO120
NPRM0130
NPRMO0140
NPRMO150
NPRMO160
NPRMO0170
NPRM0180
NPRMO190
NPRM0200
NPRM0210
NPRM0220
NPRM0230
NPRM0240
NPRM0250
NPRMO0260
NPRM0270
NPRM0280
NPRM0290
NPRMO300
NPRMO310
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SUBROUTINE SHORIZ

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

REAL KR, KTH,XPH

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

COMMON DECK "SS" INSERTED HERE

REAL MODSURF

COMMON/SS/ MODSURF (4)

COMMON/SS/U, PUR, PURR, PURTH, PURPH
COMMON/SS/PUTH, PUPH, PUTHTH , PUPHPH,, PUTHPH, USELECT , UTIME
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  (RUNSUP,W(18)), (RCVRH,W(20)),

SHJZ 0020
SHJZ0030
RKAM0020
RKAMO0O040
RKAM0OO050
CSSs 0020
CSS 0040
CSS 0050
CSS 0060
CSS 0070
CWW 0020
CWW10030
CWW10040
CWW20020
CWww20030
CWW20040
CWW20050
CWW20060
CWW20070

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)), (PLAT,W(24)), (PLON,W(25) ) CWW20080

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),6UID)

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)

418

CWW20090
CWW20100
CWW20110
CWW20120
CWW20130
CWW20140
CWW20150
CWW20160
CWW30020
CWW30030
CWW30040
CWW30050
CWW30060
CWW30070
CWW30080
CWW30090
CWW30100
CWW30110
CWW30120
CWW30130
CWW30140
CWW30150
CWW30160
CWW30170
CWW30180
CWW30190
CWW30200
CWW30210
CWW30220
CWW30230
CWW30240
CWW302590
CWW30260
CWW30270
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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)

ATMOSPHERIC SURFACE TOPOGRAPHY  350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)

ATMOSPHERIC SURFACE TOPOGRAPHY 375-399
EQUIVALENCE (W(375),SUMODEL), (W(376),SUFORM), (W(377),SUID)
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(353),SHEIGHT)

COMMON DECK "CB11" INSERTED HERE

INTEGER SMX, SNTBL,SITBL,SFRMTBL, IDSS (10)
COMMON/B11/SMX, SNTBL(10) , SITBL(10) , SFRMTBL(10) ,SGP(11)
EQUIVALENCE (SGP,IDSS), (ANS,SGP(11))

INTEGER SPX s SQTBL(10) , SLTBL(10) , STRMTBL (10)
DATA RECOSS/1.0/

DATA SPX/1/
DATA SQTBL/1,11,8%0/
DATA SLTBL/1,9%0/
DATA SIRMTBL/1,9*0/

ENTRY SETSUR
SMX=SPX

CALL IMOVE (SNTBL,SQTBL, 10)
CALL IMOVE (SITBL,SLTBL,10)
CALL IMOVE (SFRMTBL,SIRMTBL,10)
CALL SETPSR

RETURN

ENTRY ISURFAC

419

CWW30280
CWW30290
CWW30300
CWW30310
CWW30320
CWW30330
CWW30340
CWW30350
CWW30360
CWW30370
CWW30380
CWW30390
CWW30400
CWW30410
CWW30420
CWW30430
CWW30440
CWW30450
CWW30460
CWW30470
CWW30480
CWW30490
CWW30500
CWW30510
CWW30520
CWW30530
CWW30540
SHJZ0070
SHJZ0080
SHJZ0090
CB110020
CB110040
CB110050
CB110060
SHJZ0110
SHJZ0120
SHJZ0130
SHJZ0140
SHJZ0150
SHJZ0160
SHJZ0170
SHJZ0180
SHJZ0190
SHJZ0200
SHJZ0210
SHJZ0220
SHJZ0230
SHJZ0240
SHJZ0250
SHJZ0260
SHJZ0270
SHJZ0280
SHJZ0290
SHJZ20300
SHJZ0310
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IF(RECOSS .NE. SMODEL)

1 CALL RERROR('SURFACE', 'WRNG MODEL', RECOSS)
MODSURF (1) =6HSHORIZ

MODSURF (2)=SID

CALL THE PERTURBATION INITIALIZATION

CALL IPSURF

RETURN

ENTRY SURFACE

U=- (R-EARTHR-SHEIGHT)
PUR=-1.0

CALL CLEAR(PURR, 8)
CALL THE PERTURBATION
CALL PSURFCE

END

SUBROUTINE NPSURF

DO-NOTHING SURFACE PERTURBATION MODEL
COMMON DECK "SS" INSERTED HERE

REAL MODSURF

COMMON/SS/ MODSURF (4)
COMMON/SS/U, PUR, PURR, PURTH, PURPH

COMMON/SS/PUTH, PUPH, PUTHTH, PUPHPH, PUTHPH, USELECT , UTIME

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

EQUIVALENCE (EARTHR,W(1l)), (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  (RUNSUP,W(18)), (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)

420

SHJZ0320
SHJZ0330
SHJZ0340
SHJZ0350
SHJZ0360
SHJZ0370
SHJZ0380
SHJZ0390
SHJZ0400
SHJZ0410
SHJZ0420
SHJZ0430
SHJZ0440
SHJZ0450
SHJZ0460

NPPF0020
NPPF0030
CSS 0020
CSS 0040
CSS 0050
CSSs 0060
CSs 0070
CWW 0020
CWW10030
CWW10040
CWW20020
CWW20030
CWW20040
CWW20050
CWW20060
CWW20070

, (PLAT,W(24)), (PLON,W(25) ) CHW20080
)

CWW20090
CWW20100
CWW20110
CWw20120
CWW20130
CWW20140
CWW20150
CWW20160
CWW30020
CWW30030
CWW30040
CWW30050
CWW30060
CWW30070
CWW30080
CWW30090
CWW30100
CWW30110
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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)

ATMOSPHERIC SURFACE TOPOGRAPHY 1350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)

ATMOSPHERIC SURFACE TOPOGRAPHY 375-399
EQUIVALENCE (W(375),SUMODEL), (W(376),SUFORM), (W(377) ,SUID)
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 "CB12" INSERTED HERE

INTEGER DSMX, DSNTBL, DSITBL, DSFRMTB, IDSDS (10)
COMMON/B12/DSMX, DSNTBL(10) , DSITBL(10) , DSFRMTB(10) , DSGP (11)
EQUIVALENCE (DSGP,IDSDS), (ANDS,DSGP(11))

INTEGER DVMX DVNTBL(10) , DVITBL(10) , DVFRMTB (10)

DATA RECOGSU/0.0/

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

421

CWW30120
CWW30130
CWW30140
CWW30150
CWW30160
CWW30170
CWW30180
CWW30190
CWW30200
CWW30210
CWwW30220
CWW30230
CWW30240
CWW30250
CWW30260
CWW30270
CWwW30280
CWW30290
CWW30300
CWW30310
CWW30320
CWW30330
CWW30340
CWW30350
CWW30360
CWW30370
CWW30380
CWW30390
CWW30400
CWW30410
CWW30420
CWW30430
CWW30440
CWW30450
CWW30460
CWW30470
CWW30480
CWW30490
CWW30500
CWW30510
CWW30520
CWW30530
CWW30540
CB120020
CB120040
CB120050
CB120060
NPPF0070
NPPF0080
NPPF0090
NPPF0100
NPPFO0110
NPPF0120
NPPF0130
NPPF0140
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ENTRY SETPSR

DSMX=DVMX

CALL IMOVE (DSNTBL,DVNTBL,10)
CALL IMOVE(DSITBL,DVITBL,10)
CALL IMOVE (DSFRMTB, DVFRMTB, 10)

RETURN

ENTRY IPSURF
IF(RECOGSU .NE. SUMODEL)

1 CALL RERROR('DSURF ', 'WRNG MODEL',RECOGSU)

1
2
3
8
4
5
6
8
6
7
9
1
2

MODSURF (3 ) =6HNPSURF
MODSURF (4)=SUID
RETURN

ENTRY PSURFCE
RETURN
END

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,LIAT, 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)),

(RUNSUP,W(18)), (RCVRH,W(20)),

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

, (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

422

NPPF0150
NPPF0160
NPPF0170
NPPF0180
NPPF0190
NPPF0200
NPPF0210
NPPF0220
NPPF0230
NPPF0240
NPPF0250
NPPF0260
NPPF0270
NPPF0280
NPPF0290
NPPFO0300
NPPF0310
NPPF0320
NPPF0330

RHJZ0020
RHJZ0030
CRR 0020
CRR 0040
CRR 0050
CRR 0060
CRR 0070
CWW 0020
CWW10030
CWW10040
CWW20020
CWW20030
CWW20040
CWW20050
CWW20060
CWW20070

PLAT,W(24)), (PLON,W(25) ) CHW20080

CWW20090
CWW20100
CWwW20110
CWw20120
CWW20130
CWW20140
CWW20150
CWW20160
CWW30020
CWW30030
CWW30040
CWW30050
CWW30060
CWW30070
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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)

ATMOSPHERIC SURFACE TOPOGRAPHY 350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)

ATMOSPHERIC SURFACE TOPOGRAPHY 375-399
EQUIVALENCE (W(375),SUMODEL), (W(376) ,SUFORM), (W(377) ,SUID)
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
COMMON//R, TH, PH, KR, KTH, KPH, RKVARS (14) , TPULSE, CSTEP, DRDT (20)

COMMON DECK "BS8" INSERTED HERE

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

423

CWW30080
CWW30090
CWW30100
CWW30110
CWW30120
CWW30130
CWW30140
CWW30150
CWW30160
CWW30170
CWW30180
CWW30190
CWW30200
CWW30210
CWW30220
CWW30230
CWW30240
CWW30250
CWW30260
CWW30270
CWW30280
CWW30290
CWW30300
CWW30310
CWW30320
CWW30330
CWW30340
CWW30350
CWW30360
CWW30370
CWW30380
CWW30390
CWW30400
CWW30410
CWW30420
CWW30430
CWW30440
CWW30450
CWW30460
CWW30470
CWW30480
CWW30490
CWW30500
CWW30510
CWW30520
CWW30530
CWW30540
RKAM0020
RKAMO0040
RKAMO0050
RHJZ0070
CB100020
CB100040
CB100050
CB100060



1

8

INTEGER RPX ,RQTBL(10) ,RLTBL(10) , RIRMTBL(10)
DATA RECORR/1.0/ .. ..

DATA RPX/1/

DATA RQTBL/1,11,8%0/
DATA RLTBL/1,9%0/
DATA RIRMTBL/1,9*0/

ENTRY SETRCV

RMX=RPX

CALL IMOVE (RNTBL,RQTBL,10)
CALL IMOVE (RITBL,RLTBL,10)
CALL IMOVE (RFRMTBL,RIRMTBL,10)
RETURN

ENTRY IRECVR

IF (RECORR .NE. RMODEL)
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 RBOTM

RECEIVER MODEL USING FIXED OFFSET TO TERRAIN HEIGHT

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(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)),

(RUNSUP,W(18)), (RCVRH,W(20)),

RHJZ0090
RHJZ0100
RHJZO0110
RHJZ0120
RHJZ0130
RHJZ0140
RHJZ0150
RHJZ0160
RHJZ0170
RHJZ0180
RHJZ0190
RHJZ0200
RHJZ0210
RHJZ0220
RHJZ0230
RHJZ0240
RHJZ0250
RHJZ0260
RHJZ0270
RHJZ0280
RHJZ0290
RHJZ0300
RHJZO0310
RHJZ0320
RHJZ0330
RHJZ0340
RHJZ0350
RHJZ0360
RHJZ0370
RHJZ0380
RHJZ0390
RHJZ0400

RBIMO0020
RBIMO0O030
RKAMO0020
RKAMOO40C
RKAMO0OO50
CWW 0020
CWW10030
CWW10040
CWW20020
CWW20030
CWw20040
CWW20050
CWW20060
CWW20070

4 (ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)), (PLAT,W(24)), (PLON,W(25) ) CHW20080

5
6
8

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

424

CWW20090
CWW20100
CWW20110
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6
7
g
1
2

(STEPl,W(44)),(STPMAX,W(45)),(STPMIN,W(46)),(FACTR,W(47)),
(SKIP,W(?l)),(RAYSET,W(72)),(PRTSRP,W(74)),(HITLET,W(75))
,(BINRAY,W(76)),(PAGLN,W(77)),(PLT,W(Bl)),(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)

ATMOSPHERIC SURFACE TOPOGRAPHY 350-374 .
EQUIVALENCE (W(350) ,SMODEL) , (W(351) ,SFORM) , (W(352) , SID)

ATMOSPHERIC SURFACE TOPOGRAPHY 375-399
EQUIVALENCE (W(375) , SUMODEL) , (W(376) , SUFORM) , (W(377) , SUID)
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)

425

CWw20120
CWW20130
CWW20140
CWWw20150
CWW20160
CWW30020
CWW30030
CWW30040
CWW30050
CWW30060
CWW30070
CWW30080
CWW30090
CWW30100
CWW30110
CWW30120
CWW30130
CWW30140
CWW30150
CWW30160
CWW30170
CWW30180
CWW30190
CWW30200
CWW30210
CWW30220
CWW30230
CWW30240
CWW30250
CWW30260
CWW30270
CWW30280
CWW30290
CWW30300
CWW30310
CWW30320
CWW30330
CWW30340
CWW30350
CWW30360
CWW30370
CWW30380
CWW30390
CWW30400
CWW30410
CWW30420
CWW30430
CWW30440
CWW30450
CWW30460
CWW30470
CWW30480
CWW30490
CWW30500
CWW30510



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)

INTEGER RPX ,RQTBL(10) ,RLTBL(10) ,RIRMTBL(10)

DATA RPX/1/

DATA RQTBL/1,11,8%0/
DATA RLTBL/1,9%0/
DATA RIRMTBL/1,9%0/

DATA RECORR/2.0/

ENTRY SETRCV

RMX=RPX

CALL IMOVE (RNTBL,RQTBL, 10)
CALL IMOVE (RITBL,RLTBL,10)
CALL IMOVE (RFRMTBL,RIRMTBL, 10)
RETURN

ENTRY IRECVR

IF (RECORR .NE. RMODEL)

1 CALL RERROR('RECEIVR', 'WRNG MODEL',RECORR)
MODREC (1) =5HRBOTM
MODREC (2) =RID
RETURN

ENTRY RECEVER

GET CURRENT TERRAIN HEIGHT (MUST USE GET1l TO AVOID RECURSION

SINCE WE ARE PROBABLY BEING CALLED BY GET RIGHT NOW)
F=GET1 (G) -W(20)

CALL RMOVE (PFR,PGR, 9)

END

426

CWW30520
CWW30530
CWW30540
CRR 0020
CRR 0040
CRR 0050
CRR 0060
CRR 0070
CGG 0020
CGG 0040
CGG 0050
CGG 0060
CGG 0070
RBIM0OO080O
CB100020
CB100040
CB100050
CB100060
RBIM0100
RBIMO1l1l0
RBIMOl20
RBIMO130
RBIMO140
RBIMO150
RBIMOl60
RBIMO170
RBIMO180
RBIMO0190
RBIM0O200
RBIMO0210
RBIM0220
RBIMO0230
RBIMO0240
RBIM0250
RBIM0260
RBIMO0270
RBIMO280
RBIM0O290
RBIMO300
RBIMO310
RBIMO0320
RBIMO0O330
RBIMO0340
RBIMO350
RBIMO0360
RBIMO370
RBIMO0380
RBIMO0O390
RBIMO400C
RBIMO0O410
RBIMO0420
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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(ZO)
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 "B8" 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(l)),(RAY,W(2)),(XMTRH,W(3)),(TLAT,W(4)),
1 (TLON,W(S)),(OW,W(G)),(FBEG,W(7)),(FEND,W(8)),(FSTEP,W(Q)),

2 (AZl,W(lO)),(AZBEG,W(ll)),(AZEND,W(lZ)),(AZSTEP,W(13)),
3 (BETA,W(14)),(ELBEG,W(lS)),(ELEND,W(16)),(ELSTEP,W(l?)),
8  (RUNSUP,W(18)), (RCVRH,W(20)),

RVRT0020
RVRT0030
RVRT0040
RVRT0050
RKAM0020
RKAMO0040
RKAMOO050
CRR 0020
CRR 0040
CRR 0050
CRR 0060
CRR 0070
CB100020
CB100040
CB100050
CB100060
CGAM0020
CGAMOO040
CGAMOO050
CWW 0020
CWW10030
CWW10040
CWW20020
CWW20030
CWW20040
CWW20050
CWW20060
CWW20070

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

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 (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(Bl)),(PFACTR,W(SZ)),
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)

427

CWW20090
CWW20100
CWW20110
CWW20120
CWW20130
CWW20140
CWW20150
CWW20160
CWW30020
CWW30030
CWW30040
CWW30050
CWW30060
CWW30070
CWW30080
CWW30090
CWW30100
CWW30110
CWW30120
CWW30130
CWW30140
CWW30150
CWW30160
CWW30170
CWW30180
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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)

ATMOSPHERIC SURFACE TOPOGRAPHY  350-374
EQUIVALENCE (W(350),SMODEL), (W(351),SFORM), (W(352),SID)

ATMOSPHERIC SURFACE TOPOGRAPHY  375-399
EQUIVALENCE (W(375),SUMODEL), (W(376) ,SUFORM), (W(377),SUID)
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))

INTEGER RPX ,RQTBL(10) ,RLTBL(10) , RIRMTBL(10)
DATA RPX/1/
DATA RQTBL/1,11,8%0/
DATA RLTBL/1,9%0/
DATA RIRMTBL/1,9%0/
DATA RECORR/1+07/
3.0
ENTRY SETRCV

RMX=RPX

CALL IMOVE (RNTBL,RQTBL, 10)
CALL IMOVE (RITBL,RLTBL,10)
CALL IMOVE (RFRMTBL,RIRMTBL,10)

RETURN

428

CWW30190
CWW30200
CWW30210
CWW30220
CWW30230
CWW30240
CWW30250
CWW30260
CWW30270
CWw30280
CWw30290
CWW30300
CWW30310
CWW30320
CWW30330
CWW30340
CWW30350
CWW30360
CWW30370
CWW30380
CWW30390
CWW30400
CWW30410
CWW30420
CWW30430
CWW30440
CWW30450
CWW30460
CWW30470
CWW30480
CWW30490
CWW30500
CWW30510
CWW30520
CWW30530
CWW30540
RVRTO0110
RVRTO0120
RVRTO0130
RVRTO0140
RVRTO0150
RVRTO0160
RVRTO0170
RVRT0180
RVRTO0190
RVRT0200
RVRTO0210
RVRT0220
RVRT0230
RVRT0240
RVRT0250
RVRT0260
RVRTO0270
RVRT0280
RVRT0290
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1
2
3
8
4
5
6
8
6
7
9

ENTRY IRECVR

IF (RECORR .NE. RMODEL)

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

SINLMZ=SIN (RVLAMZ)
COSLMZ=COS (RVLAMZ )
COSALP=COS (RVALPHO)

RETURN
ENTRY RECEVER

SINLMO=SINLMZ
COSLMO=COSLMZ
GPHO=RVPHO

CALL GAMANG (TH, PH)

F=GAMFUN-COSALP
PFR=0.0
CALL RMOVE (PFTH, PGMTH, 5)

RETURN
END

SUBROUTINE SMPANN
ANNOTATION MODEL FOR MINIMUM GRAPHICS SUPPORT

CHARACTER* (*) §,C
INITIALIZES PLOT IN DRAFT MODE(DOES NOT REQUIRE 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)),
(TLON,W(5)), (OW,W(6) ), (FBEG,W (7)), (FEND,W(8)), (FSTEP,W(9)),
(A21,W(10)), (AZBEG,W(11)), (AZEND,W(12)), (AZSTEP,W(13)),
(BETA,W(14)), (ELBEG,W(15)), (ELEND,W(16)), (ELSTEP,W(17)),

(RUNSUP,W(18) ), (RCVRH,W(20)),

RVRTO0300
RVRTO0310
RVRT0320
RVRTO0330
RVRTO0340
RVRT0350
RVRT0360
RVRTO0370
RVRT0380
RVRT0390
RVRT0400
RVRTO0410
RVRT0420
RVRT0430
RVRTO0440
RVRT0450
RVRT0460
RVRT0470
RVRT0480
RVRT0490
RVRTO0500
RVRTO0510
RVRT0520
RVRT0530
RVRTO0540
RVRTO0550
RVRTO0560

SMQONO0020
SMQNO0O030
SMQNO0040
SMQNO0050
SMQNO0060
SMQNO0070
SMQN0080
CWWRO0020
CWW10030
CWW10040
CWW20020
CWW20030
CWW20040
CWW20050
CWW20060
CWW20070

(ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23)), (PLAT,W(24) ), (PLON,W(25) ) CHW20080

, (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) ),

429

CWW20090
CWwW20100
CWW20110
CWwW20120
CWW20130
CWW20140
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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)

INTEGER LHNA(4) ,LHNHA(3)
CHARACTER*10 AQOTES (2,4) ,HQOTES (4,3)

DATA LHNA,AQOTES/2%1,2%*2,'DEPTH (M)',' ','DEPTH (KM)',' ',

2 'HEIGHT (M)',' ','HEIGHT (KM',')'/

DATA LHNHA,HQOTES/3,2,3, 'RANGE AT S','EA LEVEL (', 'KM)',' '
2 , "RANGE (DEG',')"',2%' !

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

ENTRY SETANN

CALL IMOVE (LENA,LHNA,4)
CALL IMOVE (LENHA,LHNHA,3)
DO 10 I=1,2

DO 10 J=1,4

ANOTES (I,J)=AQOTES (I,J)
DO 20 I=1,4

DO 20 J=1,3

HNOTES (I,J)=HQOTES (I,J)

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 DISSPILA)

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)),
(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)),
(RUNSUP,W(18)), (RCVRH,W(20)),
(ONLY,W(21)), (HOP,W(22)), (MAXSTP,W(23))
5, (HMAX,W(26) ), (RAYFNC,W(29)), (EXTINC,W(33

W

!
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2
3

(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))

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)

INTEGER LHNA(4) ,LHNHA(3)

CHARACTER*10 AQOTES (2,4),HQOTES (4,3)

DATA LHNA,AQOTES/4*2,'DEPTH (#M!',')','DEPTH (#KM','!)',
2'HEIGHT (#M','!)"','HEIGHT (#K',6 'M!)'/

DATA LHNHA,HQOTES/3,2,4, 'RANGE AT S','EA LEVEL (','#KM!)',"

)Y/

,'"RANGE (#DE','G!)',2%' ¢

, '"CROSS RANG','E AT SEA L', 'EVEL (#KM!'

ENTRY SETANN
PRINT *,'FULL ANNOTATION MODEL'

CALL SCMPLX

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

CALL IMOVE (LENA,LHNA,4)
CALL IMOVE (LENHA, LHNHA,3)
DO 10 I=1,2

DO 10 J=1,4

ANOTES (I,J)=AQOTES (I,J)
DO 20 I=1,4

DO 20 J=1,3

HNOTES (I,J)=HQOTES (I,J)

RETURN
ENTRY ANNFIL(S,C)

C=5
END
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D.4 TAPRD -- Graphics file read routine (Tape File 6)

PROGRAM TAPRD
PROGRAM TO READ GRAPHICS OUTPUT FILE AND CALL GRAPHICS
INTERFACE ROUTINES.
COMMON/DD/IN, IOR,IT, IS, IC,ICC,IX,IY
COMMON/SUPNEG/ IDEL, NMBS

PARAMETER (LIMPTS=700,IUN=4)
REAL XV (LIMPTS),YV(LIMPTS)
CHARACTER*40 A,C,E

LOGICAL COMPCL

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

DATA KNT/0/

OPEN (UNIT=IUN,FILE='TAPES', FORM="'UNFORMATTED")
REWIND IUN
READ (IUN,END=100,ERR=100) IT,IX,IY
PRINT *,IT,XXX,YYY
IF(IT.GT.20) THEN
IF (COMPCL) THEN
PRINT '(A,3(I4,1X),2G13.6)"',

'NO CALL TO ''COMPRS'' BEFORE---',lIT,IX,IY,XXX,YYY
STOP
ENDIF
ENDIF
IF(IT.LT.-2 .OR. IT.GT.39) STOP 'CODE>39'
KNT=KNT+1
IF(IT.EQ.-1) THEN
CALL DDEND
EILSEIF(IT.EQ.-2) THEN
CALL DDFR

ELSEIF(IT.EQ.0) THEN

READ(IUN) N,M, (TEXT(I:I),I=1,M)

CALL DDINIT(N,TEXT)

COMPCL=.FALSE.
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.
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CALL COMPRS
ELSEIF(IT.EQ.21) THEN
CALL GRACE (IX,IY)
ELSEIF(IT.EQ.22) THEN
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.O) STOP 'ERROR 1!

READ(IUN) 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(IUN) W,X,Y,Z

CALL GRAF(IX,IY,W,X,Y,3Z,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(IUN) (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
CALIL NOBRDR

ELSEIF(IT.EQ.37) THEN
CALL DASH

ELSEIF (IT.EQ.38) THEN
READ (IUN) S
CALL RESET(S)

ELSEIF(IT.EQ.39) THEN
READ(IUN) W,X,Y,3
CALL GRAFB(IX,IY,W,X,Y,Z,XAXIS,YAXIS)

ENDIF

IF(IT.NE.3) GO TO 10
READ(IUN) IOR,N,M, (TEXT(I:I),I=1,M)
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CALL DDTEXT (N, TEXT)

PRINT 20, (TEXT(I),I=1,N)
FORMAT (8A10)

GO TO 10

PRINT *, 'NUMBER OF VECTORS=',6KNT,IT

STOP
END
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D.5 DDSPLA -- DISSPLA Interface Routines (Tape File 7)

SUBROUTINE MYJSUB(IPAR,ITY,IMYJ)
DSSPLA USER ROUTINE TO HANDLE SPECIAL ANNOTATIONS
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.O .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)
INITIALIZE PLOTTING PROCESS

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

SUBROUTINE DDBP
DEFINE A VECTOR ORIGIN AT IX, 1Y
COMMON/PLOTCN/NPLOT,INABLE,FX,FY,OFFX,OFFY
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COMMON/DD/IN,IOR,IT,IS,IC,ICC,IX,IY

MAKE IX AND IY REAL ONLY FOR DDBP AND DDVC
REAL IX,IY

"DDPLOT" DOES NOT REQUIRE RE-INITIALIZATION AFTER EACH FRAME
BUT "DISSPLA" DOES SO WE USE THE STATUS OF "INABLE"

WHERE WE ARE.

IF(INABLE.EQ.0) CALL DDINIT(-1,0)
CALL STRTPT (OFFX+IX*FX,OFFY+IY*FY)
RETURN

END

SUBROUTINE DDVC

PLOT A STRAIGHT LINE WITH INTENSITY
COMMON/PLOTCN/NPLOT, INABLE, FX, FY, OFFX, OFFY
COMMON/DD/IN, IOR, IT,IS,IC,ICC,IX,IY

MAKE IX AND IY REAL ONLY FOR DDBP AND DDVC
REAL IX,IY

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

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

RETURN

END

SUBROUTINE DDEND

EMPTY THE PLOT BUFFER AND RELEASE
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)

PLOT A GIVEN ARRAY IN A TABULAR MODE
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)
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IF(IOR.EQ.0) CALL ANGLE(O0.0)

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

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

END

SUBROUTINE DDTAB

INITIALIZE TABULAR TEXT PLOTTING
RETURN

END

SUBROUTINE DDFR
ADVANCE ONE PLOTTING FRAME, WHEN PLOTTING IS COMPLETED.
COMMON/ PLOTCN/NPLOT, INABLE, FX, FY, OFFX, OFFY

IF (INABLE.GT.0) CALL ENDPL(0)

INABLE=0

RETURN

END

SUBROUTINE GRAFB(XORIG,XSTP,XMAX,YORIG,YSTP,YMAX,XAXIS,YAXIS)
SPECTAL VERSION OF GRAF ROUTINE TO ENCLOSE PLOT AREA
IN BOX.

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)

XAX=XAXIS
PRINT *,XORIG,XMAX,XSTP,XAXIS,XAX
CALL YGRAXS(YORIG,YSTP,YMAX,YAXIS,' ',~1,XAX,0.0)

CALL RESET('XNONUM')
CALL RESET ('YNONUM')
END

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)
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D.6 DDALT -- Skeleton Graphics Interface Routines (Tape File 8)

SUBROUTINE DDINIT(N,ID)
INSERT YOUR OWN ROUTINE TO INITIALIZE PLOTTING PROCESS

ID IS A HOLLERITH STRING OF CHARACTERS IDENTIFYING THE PERSON
GETTING THE PLOT, PHONE NUMBER, ETC.

N IS THE NUMBER OF CHARACTERS IN THE STRING "ID"

RETURN

END

SUBROUTINE DDBP
COMMON/DD/IN, IOR, IT, IS, IC,ICC,IX,IY

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

INSERT YOUR OWN ROUTINE TO PLOT A STRAIGHT LINE WITH INTENSITY
"IN" FROM THE ORIGIN TO THE END POSITION IX,IY. A SINGLE CALL
TO DDBP FOLLOWED BY SUCCESSIVE CALLS TO DDVC (CHANGING IX,IY)
PLOTS CONNECTED VECTORS.

RETURN

END

SUBROUTINE DDEND

CHECK SYNCH, DDFR SHOULD HAVE BEEN CALLED BY NOw

INSERT YOUR OWN ROUTINE TO EMPTY THE PLOT BUFFER AND RELEASE
THE PLOTTING COMMAND FILE TO YOUR PLOTTING DEVICE.

RETURN

END

SUBROUTINE DDTEXT (N,NT)
COMMON/DD/IN, IOR, IT, IS, IC,ICC,IX,TY
INSERT YOUR OWN ROUTINE TO PLOT A GIVEN ARRAY IN A TABULAR MODE

AFTER INITTALIZING TABULAR PLOTTING WITH DDTAB. NT IS AN ARRAY OF
LENGTH N, CONTAINING "TEXT" FOR TABULAR PLOTTING. SEE APPENDIX C.

RETURN
END
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SUBROUTINE DDTAB

COMMON/DD/IN,IOR,IT,IS,IC,ICC,IX,IY

INSERT YOUR OWN ROUTINE TO INITIALIZE TABULAR TEXT PLOTTING
SPECIFY IOR,IS,IX,IY. TEXT WILL BEGIN AT IX,IY.

RETURN

END

SUBROUTINE DDFR

INSERT YOUR OWN ROUTINE TO ADVANCE ONE PLOTTING FRAME, WHEN
PLOTTING IS COMPLETED.

RETURN

END

SUBROUTINE DASH

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'DASH SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE RESET

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'RESET SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE SCMPLX

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'SCMPLX SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE MX1ALF

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'MX1ALF SHOULD NOT HAVE BEEN CALLED'

END
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SUBROUTINE MX2ALF

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'MX2ALF SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE HEIGHT

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'HEIGHT SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE PHYSOR

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'PHYSOR SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE PAGE

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'PAGE SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE SCLPIC

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'SCLPIC SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE XREVTK

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'XREVTK SHOULD NOT HAVE BEEN CALLED'

END
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SUBROUTINE YREVTK

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'YREVTK SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE INTAXS

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'INTAXS SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE TITLE

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'TITLE SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE FRAME

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'FRAME SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE MARKER

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'MARKER SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE SYSTEM

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'SYSTEM SHOULD NOT HAVE BEEN CALLED'

END
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SUBROUTINE CURVE

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'CURVE SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE ENDPL

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'ENDPL SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE XTICKS

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'XTICKS SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE YTICKS

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'YTICKS SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE MYJACT

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'MYJACT SHOULD NOT HAVE BEEN CALLED!

END

SUBROUTINE GRAFB

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'GRAFB SHOULD NOT HAVE BEEN CALLED'

END
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SUBROUTINE COMPRS

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'COMPRS SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE NOBRDR

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'NOBRDR SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE AREA2D

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'AREA2D SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE GRACE

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'GRACE SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE STRTPT

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'STRTPT SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE CONNPT

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'CONNPT SHOULD NOT HAVE BEEN CALLED'

END
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SUBROUTINE DONEPL

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'DONEPL SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE ANGLE

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'ANGLE SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE MESSAG

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'MESSAG SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE GRAF

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'GRAF SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE XNONUM

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'XNONUM SHOULD NOT HAVE BEEN CALLED'

END

SUBROUTINE YNONUM

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES
STOP 'YNONUM SHOULD NOT HAVE BEEN CALLED'

END
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SUBROUTINE XGRAXS

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES

STOP
END

'XGRAXS SHOULD NOT HAVE BEEN CALLED'

SUBROUTINE YGRAXS

THIS IS A DUMMY ROUTINE TO SATISFY LOADER REFERENCES

STOP
END

'YGRAXS SHOULD NOT HAVE BEEN CALLED'
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APPENDIX E. ERRATA FOR HARPA REPORT

HARPA: A versatile Three-Dimensional Hamiltonian Ray-Tracing Program for
Acoustic Waves in the Atmosphere Above Irregular Terrain” by R. Michael
Jones, J. P. Riley, and T. M. Georges

2 February 1987

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

xi: change line 12 to:
Table 7.23 Definitions of the parameters in common block /HDRC/ ... .157

21: Following "The profile:" circle the units "km" in the columns
labeled z; and 61.

31 and 199: At mid-page, change "stop frequency stepping” to "stop
elevation-angle stepping,” and change W30, W31, and W32 to w278, W279,
and W280, respectively.

33 and 221: Change the Model Check Number from 3.0 to 2.0.

50: Change "Phase path, km" to Phase time, sec” and "Group path, km"
to "Pulse travel time, sec.”

59: 1In Table 4.1, change "NPABS" to "NPABSR".

69: Change the last two lines to read:
*** Format type 1 implies format number A (see Table 5.3).
*** Format type 2 implies format number 1, 2, or 3 (see Table 5.3).

79: Change description following W(2l) to read "Set = 1 to stop eleva-
tion-angle increment when the ray goes out of bounds."

94-98: Add the following to the captions for Figures 6.1 through 6.5:
"Circled block numbers correspond to program statement numbers."

98: Change the comment near the lower branch of the "Test Mode" block
to read: "MODE = 4 and Yi 1 # 0",

- b
101: In the last sentence of Section 6.4 change the table mentioned
from Table 7.9 to Table 7.17. /

102: 1In the second line of the first full paragraph change the equation
mentioned from Eq. (4.1) to Eq. (6.30).

126 and 128: Change the captions so that the parenthetical expressions
following ANWNL and AWWNL begin "(Acoustic, No Winds..." and "(Acoustic,
With Winds...").

127: Change the name of PROGRAM NITIAL to PROGRAM RAYTRC in the second
block down.
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Page 136: Change the first note in the caption of Figure 7.10 to read: "*
See Equation (6.83) to estimate the time of nearest closest approach to

the specified surface.’

Page 155: Add the variable names NDEVGRP and NDEVBIN to Table 7.19.

Page 158: Replace Table 7.23 by:

Table 7.23--Definitions of the parameters in common block /HDRC/

100

Position in Variable Definition

common name

1 INITID Character string for user name and
phone number identifier for graphics
output

2 DAT Character string for the date of the

computer run

3 TOD Character string for the time of day

of the computer run

Page 168: 1In line 9, replace PGRKPH with PGRPH.
In line 11, replace dg/d0 by dg/d¢.

Page 222: Change the Model Check Number from 2.0 to 3.0.

Make the following changes in both the source-code listing (Appendix D) and

in the program itself:

Page 251: Following the line "UCON 30" in LOGICAL FUNCTION UCON, insert the

line: IF(CONV.EQ.-1.0) CONV = 1.0/EARTHR

Page 251: Replace line "UCON 38" in LOGICAL FUNCTION UCON by:
CNVV(1,3) = -1.0

Page 361: Replace line "TTANH554" in SUBROUTINE TTANH5 by:
ZIM1 = Z0

Page 395: Replace line "RVERT 21" in SUBROUTINE RVERT by:
DATA RECORR/3.0/

Add the following routine:

FUNCTION ITOC(N)

RETURN 7 CHARACTER STRING REPRESENTATION OF INTEGER N

IF NUMBER IS TOO LARGE OR SMALL USE FLOATING POINT FORMAT
CHARACTER ITOC*7

IF(N.LT.-9999.0R.N.GT.99999) GO TO 100

IToc="' '
WRITE (ITOC, ' (I7)',ERR=100) N
RETURN

WRITE (ITOC, ' (2PG7.0)') FLOAT(N)
END

-450-

UCON305

UCON380

TTANH554
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INDEX

Absorption, 22 ff, 43, 78, 90, 103
models of, 121, 212
Accuracy, see Errors
Adams-Moulton integration, 78, 92, 97
Amplitude calculations, 11
ANCNL, 100, 343
ANCWL, 103, 349
Annotation models, 122
ANSI standard FORTRAN, 51
Apogee, 43
plot, 46
Approximations, ray-tracing, 5
Atmospheric acoustic waves, 12
AWCNL, 101, 346
AWCWL, 17, 103, 352
Azimuth, angle of transmission, 77
deviation, 41, 43
stepping, 28, 77
Background models, 57
BACKUP routine, 135, 282
Batch (procedure) programs, 56
Bathymetry, see Bottom
Binary raypath output, 14, 79
Blank common, parameters in, 138
Bottom models, 122
designing your own, 68
Bottom reflection, 11, 104 ff
Cards, punched, 56
Caustics, 3, 6, 7
CBLOB2 sound-speed model, 22 ff, 226, 393
CBLOB3 sound-speed model, 227, 396
CBLOB4 sound-speed model, 228, 399
Characteristics, method of, 5
Closest approach to a surface, 134, 137
Comment field, input data, 75
Common blocks,
definitions of parameters, 147 ff
list of input/output variables, 141 ff
structure and usage of, 125 ff, 138 ff
usage by core routines, 140
used for model output, 62
used for tabular input, 61
Computer-dependent functions, see DFCNST
Coordinate systems, 87, 115
CRAY computer, 53, see DFCNST
CSMUNK1 sound-speed model, 223, 381
CSMUNK2 sound-speed model, 224, 384
CSSPOK2 sound-speed model, 222, 377
CSSPOKE sound-speed model, 221, 374
CSTANH sound-speed model, 220, 370
CTABLE sound-speed model, 225, 387
CTANH sound-speed model,
17 £ff, 62 ff, 219, 367
Current, available models, 58
Oocean, 9, 101 ff
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sanmple case model, 17
CYBER computers, 51 ff
Data-set ID number, 15, 80 ff
DDALT alternate plotting package,
53, 54, 237 ff, 439
Derivatives, continuous, need for, 60
DFSYS routine, 52, 249
DFCNST routine, 52, 251
Diagnostic printout, 44
Diffraction, 11

Discontinuities, refractive index, 3, 11

Disk files, 56

Dispersion-relation routines, 59, 99, 120

DISSPLA plotting package, 53, 54, 237 ff

Distribution tape, 51 ff
Do-nothing perturbation models, 59
Doppler shift, 5, 6, 78
Earth radius, 76
Editor, input data, 69
Eigenrays, 12
Eikonal, 5, 9
Elevation angle, 41 ff, 77
stepping, 28, 77
Entry points, model subroutines, 62, 65
Errata, HARPA, 449
Error checking, integration,
78, 92, 98, 100
Error column, printout, 41, 100
Errors, integration, 9, 41
Event, raypath, 42
Execution speed, 53 ff, 92
Fermat's principle, 8
Files, distribution tape, 54

Flow charts, integration routines, 94 ff

ray-tracing routines, 122 ff
Format, input data, 73
FORTRAN 77 compatibility, 51, 52
FR-80 Plot package interface, 237
Frequency, acoustic, 76

stepping, 28, 77
FULANN plot lettering, 44, 430
Geoid, 116
Geometrical acoustics, 5
Geometrical theory of diffraction, 5
GHORIZ ocean-bottom model, 230, 407
GLORENZ ocean-bottom model, 22 ff, 231,
Graphs, see Plot and Raypath plots
Graphics-write rotuines, 120, 237 ff
Group path, 89
GTANH ocean-bottom model, 232, 412
Hamilton's equations, 3, 7 ff, 87 ff
Hamiltonian, 9, 100 ff
Hamiltonian ray tracing, 7
HAMLTN routine, 276
HARPA, 4, 13
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History, program development, 12
Hop, 28, 43, 77
Initial conditions, 10, 28, 30
Initialization, input data, 75
Input Data File, 14 ff, 35 ff, 69 ff
Input parameter forms, 15 £f£, 57, 211 ff
Input variables, definitions, 76 ff
Integration, numerical, 92 ff
Ionospheric radio waves, 12
Labeled common blocks, 65 ff, 125 ff
LABPLT routine, 326
Letter height, plotting, 79
Lettering, publication quality, 44
Losses, see Absorption and Amplitude
Machine~dependent programming, 52
Machine~-readable output, 5, 47
Microfilm plotting, 44, 53, 237 ff
Model check numbers, 60, 80 ff
Multipath, 6
Ocean bottom, see Bottom
Ocean models, 14, 57 £ff, 121, 211
list of available, 58, 211, 215
Ocean surface, reflection from, 111 ff
Ocean-surface models, 59, 122, 212
designing your own, 68
Order forms, 15 ff, 57 ff
Organization of HARPO, 14, 122 ff
Output, forms of, 10
Page length, 79
Parabolic approximation, 5
Path integral, 8
Path length, ray, 42, 43, 78, 91
PCROSS routine, 275
Perigee, 43
Perturbation models, 57
Phase time, 42, 43, 78, 90
Plot limits, 79
PLOT routine, 324
Plotting routines, 119,
Printout, 14, 175 ff
Printout, definitions, 42 ff
sample case, 175 ff
PRINTR routine, 238
Pulse time, 42, 4
PUNCH output file, 47, 79
Range, 42, 77
Raypath, plots, 14, 32 £ff, 45
projection, 32 ff, 44 £f£, 79, 214
RAYPIT routine 319
Rayset, 12, 14, 47,.79
format of, 49, 50
sample case, 207 ff
RAYTRC main program, 117, 126 f£f, 245
Ray-tracing approximations, 5
Ray-tracing core, 54, 117 ff
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Ray-tracing equations, 87 ff
RBOTM receiver-surface model, 224
RCROSS routine, 275
READW routine, 259
READW1 input data reader, 66, 253
Receiver surface, 28, 77, 104 ff
models of, 122, 212
References, 169 ff
REFLECT routine, 284
Reflection, see Bottom and Ocean surface
RHORIZ receiver surface model, 28 ff, 234, 422
RKAM integration routine, flowchart, 94, 278
RKAM1 integration routine, flowchart, 95, 280
Run module, 54 ff, 69
Run set, 69
Running time, 53 ff, 92
Runge-Kutta integration, 78, 92, 96
RVERT receiver-surface model, 236, 427
Sample case, 15 ff
SHORIZ ocean-surface model, 28 ff, 233, 418
Single-step error, 42, 78
Skretting-Leroy absorption, 103
SLLOSS absorption model, 22 ff, 229, 403
Sound channel, 21
Sound speed, 9, 99 ff
available models, 58
sample case model, 17
Source, see Transmitter
Source-code listings, 241 ff
Special events, printout, 43
Speed, execution, 53 ff, 92
Standard units, 35
Step length, integration, 93
Subroutines, descriptions of, 117 ff
Supplementary programs, 14
Surface, boundary conditions at, 111 ff
ray intersections with, 104 ff, 133 ff
reflection from, 111 ff
System-dependent functions, see DFSYS
Tabular input data, 39, 60, 66, 82 ff
TAPES graphics output file, 53
TAPE6 output file, 47
Tape file organization, 54
Termination, ray, 41-44
Tick marks, plot, 79, 80
Tick/annotation routines, 119
TRACE routine, 269
Transmission loss,
see Amplitude and Absorption
Transmitter coordinates, 74, 76
Units, conversion, 35, 73 ff, 85
standard, 35
VAX computers, see DFCNST
VVORTX3 current model, 17 f£f, 217, 359
W array, 35 ff, 73 ff
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Wave equation, 5

WGAUSS2 current model, 218, 362
WKB method, 5

WLINEAR current model, 216, 357
WMOD input editor, 14, 69

Word length, 52

Zero override, 75
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Index of HARPO entry point names

ENTRY PT MODULE PAGE ENTRY PT MODULE PAGE ENTRY PT MODULE PAGE
ABSRP SLLOSS 405 FIT2 FIT 286 MX1ALF  MX1ALF 440
ALCOSH ALCOSH 316 FIT3 FIT 286 MX2ALF  MX2ALF 342
ANCNL ANCNL 343 FRAME FRAME 442 MX2ALF  MX2ALF 441
ANCWL ANCWL 349 FULANN  FULANN 430 MYJACT  MYJACT 443
ANGLE ANGLE 445 GAUSEL  GAUSEL 317 MYJSUB  MYJSUB 435
ANNFIL  FULANN 431 GET GET 289 ND2B ND2B 267
ANNFIL  SMPANN 430 GET1 GET1 287 NEWPAG PUTKCT 314
ARCTIC  ARCTIC 337 GHORIZ  GHORIZ 407 NOBRDR  NOBRDR 444
AREA2D  AREA2D 444 GLORENZ GLORENZ 409 NPABSR  NPABSR 405
AWCNL AWCNL 346 GRACE GRACE 444 NPBOTM  NPBOTM 415
AWCWL AWCWL 352 GRAF GRAF 445 NPCURR  NPCURR 365
BACKUP  BACKUP 282 GRAFB GRAFB 437 NPSPEED NPSPEED 391
CBLOB2 CBLOB2 393 GRAFB GRAFB 443 NPSURF  NPSURF 420
CBLOB3 CBLOB3 396 GRAZE BACKUP 282 NUMSTG  NUMSTG 312
CBLOB4  CBLOB4 399 GTANH GTANH 412 OCNHD OCNHD 306
CLEAR CLEAR 267 GTUNIT GTUNIT 257 OPNREP  OPNREP 315
COMPRS COMPRS 444 HAMLTN  HAMLTN 276 OVERRD OVERRD 316
CONBILK  CONBLK 292 HEADER]1 OCNHD 309 PABSRP  NPABSR 407
CONNPT CONNPT 444 HEADER2 OCNHD 311 PAGE PAGE 441
CSMUNK1 CSMUNK1 381 HEIGHT HEIGHT 342 PCROSS PCROSS 275
CSMUNK2 CSMUNK2 384 HEIGHT HEIGHT 441 PHYSOR  PHYSOR 441
CSSPOK2 CSSPOK2 377 IABSRP SLLOSS 405 PLOT PLOT 324
CSSPOKE CSSPOKE 374 IDISPER ANCNL 345 PLTANH PLTANH 330
CSTANH CSTANH 370 IDISPER ANCWL 351 PLTANOT PLTANOT 333
CTABLE CTABLE 387 IDISPER AWCNL 348 PLTEND PLOT 326
CTANH CTANH 367 IDISPER AWCWL 355 PLTHLB PLTHLB 330
CURVE CURVE 443 IMOVE DFSYS 250 PLTLB PLTLB 336
DASH DASH 341 INTAXS INTAXS 442 PLTLBN PLTLB 336
DASH DASH 440 IPABSRP NPABSR 407 PRINTR  PRINTR 298
DDBP DDBP 338 IPRINTR PRINTR 301 PRINTW  READW 265
DDBP DDBP 435 IPSPEED CBLOB2 395 PRNHD1 PRINTR 302
DDBP DDBP 439 IPSPEED CBLOB3 398 PRNHD2 PRINTR 303
DDEND DDEND 341 IPSPEED CBLOB4 402 PSPEED CBLOB2 396
DDEND DDEND 436 IPSPEED NPSPEED 393 PSPEED CBLOB3 399
DDEND DDEND 439 IPSURF  NPSURF 422 PSPEED CBLOB4 402
DDFR DDFR 341 IPTOPOG NPBOTM 417 PSPEED  NPSPEED 393
DDFR DDFR 437 IPWINDR NPCURR 367 PSURFCE NPSURF 422
DDFR DDFR 440 IRECVR  RBOTM 426 PUTDES PUTDES 311
DDINIT DDINIT 338 IRECVR  RHORIZ 424 PUTDVR  OCNHD 311
DDINIT DDINIT 435 IRECVR  RVERT 429 PUTHDR  OCNHD 311
DDINIT  DDINIT 439 ISPEED CSMUNK1 383 PUTKBK  PUTKCT 314
DDTAB DDTAB 340 ISPEED CSMUNK2 386 PUTKCT PUTKCT 314
DDTAB DDTAB 437 ISPEED CSSPOK2 379 PUTKST PUTKST 313
DDTAB DDTAB 440 ISPEED  CSSPOKE 376 PWINDR NPCURR 367
DDTEXT  DDTEXT 340 ISPEED CSTANH 373 RAYPLT RAYPLT 319
DDTEXT DDTEXT 436 ISPEED CTABLE 389 RAYTRC  RAYTRC 245
DDTEXT DDTEXT 439 ISPEED CTANH 369 RBOTM RBOTM 424
DDVC DDVC 339 ISURFAC SHORIZ 419 RCROSS RCROSS 275
DDVC DDVC 436 ITEST ITEST 291 READW READW 259
DDVC DDVC 439 ITOC ITOC 291 READW1  READW1 253
DFCNST  DFCNST 251 ITOPOG  GHORIZ 409 RECEVER RBOTM 426
DFSYS DFSYS 249 ITOPOG  GLORENZ 412 RECEVER RHORIZ 424
DISPER  ANCNL 345 ITOPOG  GTANH 414 RECEVER RVERT 429
DISPER  ANCWL 352 IWINDR  VVORTX3 361 REFLECT REFLECT 284
DISPER  AWCNL 348 IWINDR  WGAUSS2 364 RENORM  RENORM 298
DISPER  AWCWL 355 IWINDR  WLINEAR 359 RERR RERR 312
DONEPL  DONEPL 445 KNORM REFLECT 285 RERROR  RERROR 313
DOT 291 KPARLEL REFLECT 285 RESET RESET 341
DOT1 GET1 288 LABPLT LABPLT 326 RESET RESET 440
DRAWTKS DRAWTKS 335 MARKER  MARKER 442 RHORIZ  RHORIZ 422
ENDPL ENDPL 443 MESSAG  MESSAG 445 RINDEX  ANCNL 345
ENDPLT  RAYPLT 323 MORTEM  DFSYS 251 RINDEX  ANCWL 352
FIT FIT 286 MXIALF MX1ALF 342 RKAM RRAM 278
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ENTRY PT MODULE

RKAM1
RKRSTR
RKSAVE
RMOVE
RVERT
SCLPIC
SCMPLX
SCMPLX
SET2
SETABS
SETANN
SETANN
SETDSP
SETDSP
SETDSP
SETDSP
SETGET
SETOVR
SETPAB
SETPSP
SETPSP
SETPSP
SETPSP
SETPSR
SETPTP
SETPWN
SETRCV
SETRCV
SETRCV
SETSPD
SETSPD
SETSPD
SETSPD
SETSPD
SETSPD
SETSRD
SETSUR
SETTOP
SETTOP
SETTOP
SETTRC
SETUCON
SETW
SETWND
SETWND
SETWND
SETXY
SFILL
SFILTR
SHORIZ
SLLOSS
SMPANN
SPEED
SPEED
SPEED
SPEED
SPEED
SPEED
SPEED
SREAD1
STDINI
STDINT
STOPIT
STRIM
STRTPT
SURFAC

GET
READW
NPABSR
CBLOB2
CBLOB3
CBLOB4
NPSPEED
NPSURF
NPBOTM
NPCURR
RBOTM
RHORIZ
RVERT
CSMUNK1
CSMUNK?2
CSSPOK2
CSSPOKE
CSTANH
CTANH
SREAD1
SHORIZ
GHORIZ
GLORENZ
GTANH
SETTRC
UCON
READW
VVORTX3
WGAUSS2
WLINEAR
SETXY
SFILL
SFILTR
SHORIZ
SLLOSS
SMPANN
CSMUNK1
CSMUNK?2
CSSPOK?2
CSSPOKE
CSTANH
CTABLE
CTANH
SREAD1
CONBLK
CONBLK
STOPIT
STRIM
STRTPT
SHORIZ

PAGE

280
279
279
250
427
441
342
440
298
405
431
430
345
351
348
355
290
264
407
395
398
401
393
422
417
367
426
424
428
383
386
379
376
372
369
259
419
409
411
414
297
268
264
361
364
358
332
312
316
418
403
429
383
387
380
376
373
390
370
258
296
296
313
312
444
420

ENTRY PT MODULE

SYSDAT
SYSINI
SYSSEC
SYSTEM
SYSTIM
TAPRD
TIKLINE
TITLE
TITLEW
TOPOG
TOPOG
TOPOG
TRACE
TSTPAG
UCON
VVORTX3
WCHANGE
WGAUSS2
WINDR
WINDR
WINDR
WLINEAR
XGRAXS
XNONUM
XREVTK
XTICKS
YNONUM
YREVTK
YTICKS
ZAPFIL
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DFSYS
DFSYS
DFSYS
SYSTEM
DFSYS
TAPRD
TIKLINE
TITLE
TITLEW
GHORIZ
GLORENZ
GTANH
TRACE

"PUTKCT

UCON
VVORTX3
WCHANGE
WGAUSS2
VVORTX3
WGAUSS2
WLINEAR
WLINEAR
XGRAXS
XNONUM
XREVTK
XTICKS
YNONUM
YREVTK
YTICKS
ZAPFIL
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251
250
442
250
432
332
442
437
409
412
415
269
315
267
359
297
362
361
365
359
357
446
445
44]
443
445
442
443
315



HARPO module and entry point list

MODULE ENTRY PT PAGE MODULE ENTRY PT PAGE MODULE ENTRY PT PAGE
* RAY-TRACING CORE *%* CONBLK STDINI 296 DDFR DDFR 341
CONBLK STDINT 296 DDEND DDEND 341
RAYTRC RAYTRC 245 DASH DASH 341
DFSYS DFSYS 249 SETTRC SETTRG 297 RESET  RESET 341
DFSYS  RMOVE 250 WCHANGE WCHANGE 297 HEIGHT HEIGHT 342
DFSYS IMOVE 250 RENORM RENORM 298 MX1ALF MXI1ALF 342
DFSYS SYSSEC 250 SET2 SET2 298 MX2ALF MX2ALF 342
DFSYS SYSTIM 250 SCMPLX SCMPLX 342
DFSYS SYSDAT 250 PRINTR PRINTR 298
DFSYS SYSINI 251 PRINTR IPRINTR 301 DISPERSION-RELATION
DFSYS  MORTEM 251 PRINTR PRNHD1 302 ROUTINES #*%%
PRINTR PRNHD2 303
DFCNST DFCNST 251 ANCNL  ANCNL 343
READW1 READW1 253 OCNHD  OCNHD 306 ANCNL  SETDSP 345
GTUNIT GTUNIT 257 OCNHD HEADER1 309 ANCNL IDISPER 345
OCNHD  HEADER2 311 ANCNL  DISPER 345
SREAD]1 SREAD1 258 OCNHD PUTDVR 311 ANCNL  RINDEX 345
SREAD1 SETSRD 259 OCNHD PUTHDR 311
AWCNL  AWCNL 346
READW  READW 259 PUTDES PUTDES 311 AWCNL  SETDSP 348
READW  SETW 264 NUMSTG NUMSTG 312 AWCNL IDISPER 348
READW  SETOVR 264 SFILL  SFILL 312 AWCNL  DISPER 348
READW  PRINTW 265 STRIM  STRIM 312
RERR RERR 312 ANCWL  ANCWL 349
CLEAR  CLEAR 267 RERROR RERROR 313 ANCWL SETDSP 351
STOPIT STOPIT 313 ANCWL IDISPER 351
ND2B ND2B 267 PUTKST PUTKST 313 ANCWL  DISPER 352
UCON UCON 267 ANCWL  RINDEX 352
UCON SETUCON 268 PUTKCT PUTKCT 314
PUTKCT PUTKBK 314 AWCWL  AWCWL 352
TRACE TRACE 269 PUTKCT NEWPAG 314 AWCWL SETDSP 355
PCROSS PCROSS 275 PUTKCT TSTPAG 315 AWCWL IDISPER 355
RCROSS RCROSS 275 AWCWL  DISPER 355
HAMLTN HAMLTN 276 OPNREP OPNREP 315
ZAPFIL ZAPFIL 315 *+*% OCEAN MODEL
RKAM RKAM 278 OVERRD QVERRD 316 ROUTINES %
RKAM RKSAVE 279 SFILTR SFILTR 316
RKAM RKRSTR 279 ALCOSH ALCOSH 316 WLINEAR WLINEAR 357
GAUSEL GAUSEL 317 WLINEAR SETWND 358
RKAM1 RKAM1 280 WLINEAR IWINDR 359
RAYPLT RAYPLT 319 WLINEAR WINDR 359
BACKUP BACKUP 282 RAYPLT ENDPLT 323
BACKUP GRAZE 282 VVORTX3 VVORTX3 359
PLOT PLOT 324 VVORTX3 SETWND 361
REFLECT REFLECT 284 PLOT PLTEND 326 VVORTX3 IWINDR 361
REFLECT KPARLEL 285 VVORTX3 WINDR 361
REFLECT KNORM 285 LABPLT TLABPLT 326 )
PLTHLB PLTHLB 330 WGAUSS2 WGAUSS2 362
FIT FIT 286 PLTANH PLTANH 330 WGAUSS2 SETWND 364
FIT FIT2 286 SETXY SETXY 332 WGAUSS2 IWINDR 364
FIT FIT3 286 TIKLINE TIKLINE 332 WGAUSS2 WINDR 365
PLTANOT PLTANOT 333
GET1 GET1 287 DRAWTKS DRAWTKS 335 NPCURR NPCURR 365
GET1 DOT1 288 NPCURR SETPWN 367
PLTLB PLTLB 336 NPCURR IPWINDR 367
GET GET 289 PLTLB PLTLBN 336 NPCURR PWINDR 367
GET SETGET 290
DOT 291 ARCTIC ARCTIC 337 CTANH CTANH 367
DDINIT DDINIT 338 CTANH SETSPD 369
ITEST ITEST 291 DDBP DDBP 338 CTANH ISPEED 369
ITOC ITOC 291 DDVC DDVC 339 CTANH SPEED 370
DDTEXT DDTEXT 340
CONBLK CONBLK 292 DDTAB  DDTAB 340 CSTANH CSTANH 370
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MODULE

CSTANH
CSTANH
CSTANH

CSSPOKE
CSSPOKE
CSSPOKE
CSSPOKE

CSSPOK2
CSSPOK?2
CSSPOK2
CSSPOK?2

CSMUNK1
CSMUNK1
CSMUNK1
CSMUNK1

CSMUNK2
CSMUNK2
CSMUNK?2
CSMUNK2

CTABLE
CTABLE
CTABLE

NPSPEED
NPSPEED
NPSPEED
NPSPEED

CBLOB2
CBLOB2
CBLOB2
CBLOB2

CBLOB3
CBLOB3
CBLOB3
CBLOB3

CBLOB4
CBLOB4
CBLOB4
CBLOB4

SLLOSS
SLLOSS
SLLOSS
SLLOSS

NPABSR
NPABSR
NPABSR
NPABSR

GHORIZ
GHORIZ
GHORIZ
GHORIZ

GLORENZ
GLORENZ
GLORENZ

ENTRY PT PAGE

SETSPD
ISPEED
SPEED

CSSPOKE
SETSPD
ISPEED
SPEED

CSSPOK2
SETSPD
ISPEED
SPEED

CSMUNK1
SETSPD
ISPEED
SPEED

CSMUNK?2
SETSPD
ISPEED
SPEED

CTABLE
ISPEED
SPEED

NPSPEED
SETPSP
IPSPEED
PSPEED

CBLOB2
SETPSP
IPSPEED
PSPEED

CBLOB3
SETPSP
IPSPEED
PSPEED

CBLOB4
SETPSP
IPSPEED
PSPEED

SLLOSS
SETABS
IABSRP
ABSRP

NPABSR
SETPAB
IPABSRP
PABSRP

GHORIZ
SETTOP
ITOPOG
TOPOG

GLORENZ
SETTOP
ITOPOG

372
373
373

374
376
376
376

377
379
379
380

381
383
383
383

384
386
386
387

387
389
390

391
393
393
393

393
395
395
396

396
398
398
399

399
401
402
402

403
405
405
405

405
407
407
407

407
409
409
409

409
411
412

MODULE

ENTRY PT PAGE

GLORENZ TOPOG 412

GTANH  GTANH 412
GTANH SETTOP 414
GTANH ITOPOG 414
GTANH  TOPOG 415
NPBOTM NPBOTM 415
NPBOTM SETPTP 417
NPBOTM TIPTOPOG 417
SHORIZ SHORIZ 418
SHORIZ SETSUR 419
SHORIZ 1ISURFAC 419
SHORIZ SURFAC 420
NPSURF NPSURF 420
NPSURF SETPSR 422
NPSURF IPSURF 422
NPSURF PSURFCE 422
RHORIZ RHORIZ 422
RHORIZ SETRCV 424
RHORIZ TIREGVR 424
RHORIZ RECEVER 424
RBOTM  RBOTM 424
RBOTM SETRCV 426
RBOTM IRECVR 426
RBOTM  RECEVER 426
RVERT  RVERT 427
RVERT SETRCV 428
RVERT IRECVR 429
RVERT  RECEVER 429
SMPANN SMPANN 429
SMPANN SETANN 430
SMPANN ANNFIL 430
FULANN FULANN 430
FULANN SETANN 431
FULANN ANNFIL 431

GRAPHICS FILE READ
ROUTINE %%

TAPRD TAPRD 432

DISSPLA INTERFACE
ROUTINES **%

MYJSUB MYJSUB 435
DDINIT DDINIT 435
DDBP DDBP 435
DDVC DDVC 436
DDEND DDEND 436
DDTEXT DDTEXT 436
DDTAB DDTAB 437
DDFR DDFR 437
GRAFB GRAFB 437
TITLEW TITLEW 437

*% SKELETON GRAPHICS
INTERFACE
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MODULE ENTRY PT PAGE

ROUTINES %%

DDINIT DDINIT 439
DDBP DDBP 439
DDVC DDVC 439
DDEND DDEND 439
DDTEXT DDTEXT 439
DDTAB DDTAB 440

FOLLOWING ARE DUMMY
ROUTINES TO SATISFY
LOADER REFERENCES

DDFR DDFR 440
DASH DASH 440
RESET RESET 440
SCMPLX SCMPLX 440
MX1ALF MX1ALF 440
MX2ALF MX2ALF 441
HEIGHT HEIGHT 441
PHYSOR PHYSOR 441
PAGE PAGE 441
SCLPIC SCLPIC 441
XREVTK XREVTIK 441
YREVIK YREVIK 442
INTAXS INTAXS 442
TITLE TITLE 442
FRAME FRAME 442
MARKER MARKER 442
SYSTEM SYSTEM @ 442
CURVE CURVE 443
ENDPL ENDPL 443
XTICKS XTICKS 443
YTICKS YTICKS 443
MYJACT MYJACT 443
GRAFB GRAFB 443
COMPRS COMPRS 444
NOBRDR NOBRDR 444
AREA2D AREA2D 444
GRAGE GRACE 444
STRTPT STRTPT 4ha4
CONNPT CONNPT 444
DONEPL DONEPL 445
ANGLE  ANGLE 445
MESSAG MESSAG 445
GRAF GRAF 445
XNONUM XNONUM 445
YNONUM YNONUM 445
XGRAXS XGRAXS 446
YGRAXS YGRAXS 446
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List of subroutines, functions and their entry points,
if any, and their page numbers in the HARPO report.

ENTRY PT MODULE PAGE
RAYTRC RAYTRC 245
DFSYS DFSYS 249
RMOVE DFSYS 250
IMOVE DFSYS 250
SYSSEC DFSYS 250
SYSTIM DFSYS 250
SYSDAT DFSYS 250
SYSINI DEFSYS 251
MORTEM DFSYS 251
DFCNST DFCNST 251
READW1 READW1 253
GTUNIT GTUNIT 257
SREAD1 SREAD1 258
SETSRD SREAD1 259
READW READW 259
SETW READW 264
SETOVR READW 264
PRINTW READW 265
CLEAR CLEAR 267
NDZB ND2B 267
UCON UCON 267
SETUCON UCON 268
TRACE TRACE 269
PCROSS PCROSS 275
RCROSS RCROSS 275
HAMLTN HAMLTN 276
RKAM RKAM 278
RKSAVE RKAM 279
RKRSTR RKAM 279
RKAM1 RKAM1 280
BACKUP BACKUP 282
GRAZE BACKUP 282
REFLECT REFLECT 284
KPARLEL REFLECT 285
KNORM REFLECT 285
FIT FIT 286
FITZ FIT 286
FIT3 FIT 286
GET1 GET1 287
DOT1 GET1 288
GET GET 289
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SETGET
DOT

ITEST
ITOC

CONBLK
STDINI
STDINT

SETTRC
WCHANGE
RENORM
SET2

PRINTR
IPRINTR
PRNHD1
PRNHDZ2

OCNHD
HEADER1
HEADERZ2
PUTDVR
PUTHDR

PUTDES
NUMSTG
SFILL
STRIM
RERR
RERROR
STOPIT
PUTKST

PUTKCT
PUTKBK
NEWPAG
TSTPAG

OPNREP
ZAPFIL
OVERRD
SFILTR
ALCOSH
GAUSEL

RAYPLT
ENDPLT

PLOT
PLTEND

LABPLT
PLTHLB
PLTANH
SETXY
TIKLINE
PLTANOT
DRAWTKS

PLTLB
PLTLBN

ARCTIC
DDINIT

GET

ITEST
ITOC

CONBLK
CONBLK
CONBLK

SETTRC
WCHANGE
RENORM
SET2

PRINTR
PRINTR
PRINTR
PRINTR

OCNHD
OCNHD
OCNHD
OCNHD
OCNHD

PUTDES
NUMSTG
SFILL
STRIM
RERR
RERROR
STOPIT
PUTKST

PUTKCT
PUTKCT
PUTKCT
PUTKCT

OPNREP
ZAPFIL
OVERRD
SFILTR
ALCOSH
GAUSEL

RAYPLT
RAYPLT

PLOT
PLOT

LABPLT
PLTHLB
PLTANH
SETXY
TIKLINE
PLTANOT
DRAWTKS

PLTLB
PLTLB

ARCTIC
DDINIT
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290
291

291
291

292
296
296

297
297
298
298

298
301
302
303

306
309
311
311
311

311
312
312
312
312
313
313
313

314
314
314
315

315
315
316
316
316
317

319
323

324
326

326
330
330
332
332
333
335

336
336

337
338
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DDBP
DDVC
DDTEXT
DDTAB
DDFR
DDEND
DASH
RESET
HEIGHT
MX1ALF
MX2ALF
SCMPLX

ANCNL
SETDSP
IDISPER
DISPER
RINDEX

AWCNL
SETDSP
IDISPER
DISPER

ANCWL
SETDSP
IDISPER
DISPER
RINDEX

AWCWL
SETDSP
IDISPER
DISPER

WLINEAR
SETWND
IWINDR
WINDR

VVORTX3
SETWND
IWINDR
WINDR

WGAUSS2
SETWND
IWINDR
WINDR

NPCURR
SETPWN
IPWINDR
PWINDR

CTANH
SETSPD
ISPEED
SPEED

CSTANH
SETSPD
ISPEED
SPEED

DDBP
DDVC
DDTEXT
DDTAB
DDFR
DDEND
DASH
RESET
HEIGHT
MX1ALF
MX2ALF
SCMPLX

ANCNL
ANCNL
ANCNL
ANCNL
ANCNL

AWCNL
AWCNL
AWCNL
AWCNL

ANCWL
ANCWL
ANCWL
ANCWL
ANCWL

AWCWL
AWCWL
AWCWL
AWCWL

WLINEAR
WLINEAR
WLINEAR
WLINEAR

VVORTX3
VVORTX3
VVORTX3
VVORTX3

WGAUSS2
WGAUSS2
WGAUSS2
WGAUSS?2

NPCURR
NPCURR
NPCURR
NPCURR

CTANH
CTANH
CTANH
CTANH

CSTANH
CSTANH
CSTANH
CSTANH
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338
339
340
340
341
341
341
341
342
342
342
342

343
345
345
345
345

346
348
348
348

349
351
351
352
352

352
355
355
355

357
358
359
359

359
361
361
361

362
364
364
365

365
367
367
367

367
369
369
370

370
372
373
373
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CSSPOKE
SETSPD
ISPEED
SPEED

CSSPOK2
SETSPD
ISPEED
SPEED

CSMUNK1
SETSPD
ISPEED
SPEED

CSMUNKZ2
SETSPD
ISPEED
SPEED

CTABLE
ISPEED
SPEED

NPSPEED

SETPSP
IPSPEED
PSPEED

CBLOB2
SETPSP
IPSPEED
PSPEED

CBLOB3
SETPSP
IPSPEED
PSPEED

CBLOB4
SETPSP
IPSPEED
PSPEED

SLLOSS
SETABS
IABSRP
ABSRP

NPABSR
SETPAB
IPABSRP
PABSRP

GHORIZ
SETTOP
ITOPOG
TOPOG

GLORENZ
SETTOP
ITOPOG
TOPOG

GTANH

CSSPOKE
CSSPOKE
CSSPOKE
CSSPOKE

CSSPOK2
CSSPOK2
CSSPOK2
CSSPOK2

CSMUNK1
CSMUNK1
CSMUNK1
CSMUNK1

CSMUNK2
CSMUNK2
CSMUNK2
CSMUNK2

CTABLE
CTABLE
CTABLE

NPSPEED

NPSPEED
NPSPEED
NPSPEED

CBLOBZ2
CBLOB2
CBLOBZ
CBLOB2Z

CBLOB3
CBLOB3
CBLOB3
CBLOB3

CBLOB4
CBLOB4
CBLOB4
CBLOB4

SLLOSS
SLLOSS
SLLOSS
SLLOSS

NPABSR
NPABSR
NPABSR
NPABSR

GHORIZ
GHORIZ
GHORIZ
GHORIZ

GLORENZ
GLORENZ
GLORENZ
GLORENZ

GTANH
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374
376
376
376

377
379
379
380

381
383
383
383

384
386
386
387

387
389
390

391

393
393
393

393
395
395
396

396
398
398
399

399
401
402
402

403
405
405
405

405
407
407
407

407
409
409
409

409
411
412
412

412
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SETTOP GTANH 414
ITOPOG GTANH 414
TOPOG GTANH 415
NPBOTM NPBOTM 415
SETPTP NPBOTM 417
IPTOPOG NPBOTM 417
SHORIZ SHORIZ 418
SETSUR SHORIZ 419
ISURFAC SHORIZ 419
SURFAC SHORIZ 420
NPSURF NPSURF 420
SETPSR NPSURF 422
IPSURF NPSURF 422
PSURFCE NPSURF 422
RHORIZ RHORIZ 422
SETRCV RHORIZ 424
IRECVR RHORIZ 424
RECEVER RHORIZ 424
RBOTM RBOTM 424
SETRCV RBOTM 426
IRECVR RBOTM 426
RECEVER RBOTM 426
RVERT RVERT 427
SETRCV RVERT 428
IRECVR RVERT 429
RECEVER RVERT 429
SMPANN SMPANN 429
SETANN SMPANN 430
ANNFIL SMPANN 430
FULANN FULANN 430
SETANN FULANN 431
ANNFIL FULANN 431
TAPRD TAPRD 432
MYJSUB MYJSUB 435
DDINIT DDINIT 435
DDBP DDBP 435
DDVC DDVC 436
DDEND DDEND 436
DDTEXT DDTEXT 436
DDTAB DDTAB 437
DDFR DDFR 437
GRAFB GRAFB 437
TITLEW TITLEW 437
DDINIT DDINIT 439
DDBP DDBP 439
DDVC DDVC 439
DDEND DDEND 439
DDTEXT DDTEXT 439
DDTAB DDTAB 440
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DDFR
DASH
RESET
SCMPLX

MX1ALF
MX2ALF
HEIGHT
PHYSOR
PAGE
SCLPIC
XREVTK
YREVTK
INTAXS
TITLE
FRAME
MARKER
SYSTEM
CURVE
ENDPL
XTICKS
YTICKS
MYJACT
GRAFB
COMPRS
NOBRDR
AREAZ2D
GRACE
STRTPT
CONNPT
DONEPL
ANGLE
MESSAG
GRAF
XNONUM
YNONUM
XGRAXS
YGRAXS

DDFR
DASH
RESET
SCMPLX

MX1ALF
MX2ALF
HEIGHT
PHYSOR
PAGE
SCLPIC
XREVTK
YREVTK
INTAXS
TITLE
FRAME
MARKER
SYSTEM
CURVE
ENDPL
XTICKS
YTICKS
MYJACT
GRAFB
COMPRS
NOBRDR
AREAZ2D
GRACE
STRTPT
CONNPT
DONEPL
ANGLE
MESSAG
GRAF
XNONUM
YNONUM
XGRAXS
YGRAXS
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440
440
440
440

440
441
441
441
441
441
441
442
442
442
442
442
442
443
443
443
443
443
443
444
444
444
444
444
444
445
445
445
445
445
445
446
446
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