APPENDIX C. USER'S GUIDE, LISTING, AND SAMPLE OUTPUT FOR

PROGRAM WAGSLAB

The input data are described as follows. Most quantities are pictured in

Figure 3 (or 1).

Note on Card 3 that the antenna heights are referred to the

ground, not the top of the slab.

Card 1:

Card 2A:

Card 2Bl:

Card 2B2:

Note:

Card 3:

Card 4:

KIND, TD (110, F10.0)

KIND = beginning type of distance at which F(x) will
be evaluated.
1 is specified on next cards
0 is equidistant

TD = total distance in kilometers

X(D) (8F10.5)

X(1) specific distances in kilometers at which F(x)
will be evaluated.
IF KIND = 1 use these cards to begin giving
specific distances until you are done or want
to change to equidistant points.
Terminate this set of distances with a 0.

n

NED (12)

NED number (limited to 50) of consecutive sections
with F(x) evaluated at equidistant points.
(This should agree with the number of pairs of
DEP and FINT).

(DEP(I), FINT(I), I = 1,NED) (8F10.0)

DEP(I) = distance in kilometers at which this set of
equidistant points ends.

FINT(I) = interval of these equidistant points in
kilometers.

If XIND = 0, use these cards to begin.

There may be a series of 2A and 2B cards to reach the total
distance given on card 1.

D

ID =

HA, FREQ, HAR, AKM (4F10.5)

HA = transmitter antenna height in kilometers = h -D
FREQ = frequency in MHz ~

HAR = receiver. antenna height in kilometers = hr-D

= effective earth radius in kilometers

(8A10)
path identification.
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Card 5:

Card 6 to M:

Card M+1:

Card M+2 to
end:

N, IXUNITS, IZUNITS, REFEL  (3110,F10.1)
N = number of points on terrain profile

IXUNITS = 0, distance input in kilometers
= 1, distance input in statute miles
IZUNITS = 0, height input in meters
= 1, height input in feet
REFEL = reference elevation in IZUNITS(=height at d=0)
(X(1), I =1,N) (4(F10.2,F10.0))
X(I) = terrain distances in IXUNITS
Z(I) = terrain heights in IZUNITS
NGC  (I10)

NGC = number of sets of ground constants
(limited to 50).

(DX(I), SIGX(I), EPSX(I), ISLAB, T(I), EH(I), EV(I), SH(I),
sv(1), I = 1,NGC)  (F8.2,F8.6,F8.2,12,3F8.2,2F8.6)

DX (I)

SIGX(I)
EPSX ()
ISLAB

T(I)
EH(I)
EV(I)
SH(I)
SV (I)

n

nouwo#onnonnnu

maximum distance in kilometers for given set of
ground constants

conductivity of ground = o_ (S/m)

relative permittivity of g%ound = g

0 is no slab in this section £

1 slab ground constants to follow

thickness of slab in meters = D

horizontal relative permittivity for slab = N
vertical relative permittivity for slab = €
horizontal conductivity for slab = o, (S/m)
vertical conductivity for slab = ?S/m)

v

g
v
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A listing of program WAGSLAB and all subroutines is given below.

Program

WAGSLAB is essentially a modification of program WAGNER (Ott et al., 1979) to allow

for the effect of a slab over the ground.

OO0

OO

SFAOCO OO

e Xel

~N O

PROGRAM WAGSLAB(INPUT,OUTPUT, TAPEGO=INPUT,» TAPE2)

MODIFICATION OF WAGNER FOR DAVE HILLs 5782y TO ACCOMMODATE SLABS OF

SNOW »BUILDINGS, AND VEGETATION. MAIN CHANGES IN SUBROUTINe IN
USIMG GROUOUND COHSTANTS 10 COMPUTE DELTA C(IMPEDANCE). GHA(1)
AN GHRUNGC) (DEPEMNDENT ON PARTICULAR SETS OF GROUND CONSTANTS)

ARE COMPUTED IN IN AND USED IN FHU{X} WHICH IS COMPUTED IN WAGSLAB,

H AND HP ARE MODIFIED IN TERRANE WHEN A SLAB IS PRESENT.
VERTICAL POLARIZATION IS SET CONSTANT. PREVIOUS REFERENCES T0
HA ARE ELIMINATEOD.

DIMENSION IPQLLZ2)

DIMENSION ADAR(3), ADGHI(3)

DIMENSION F{2000),R13{2000),R164(2000),R15(2000),R16(2000),
CR1742000),R18{2000)»R19(2000})},R20(2000),R21(2000)
COMMON 717 HA,HAR, AKM

COMMON 727 DsHsHP

COMMON 73/ DELTAR, WAVE

COmMMON 747 FREQ,POL

COMMON /57 NGsAB(4B),»GH{48)

COMMON /67 NsX(2001), INDEX

COMMIN ZINPUT/ DUMNL10320)»10(8),REFEL

COMMON /GCX/# NGCH»DX(50)sETAX{S50), DELTAX(50),SIGX{50),EPSX(50),
CTU50)sSH({50),SV(50),EH(50)»EVI50) »GCHA»GHR(50)
COMMON/PHFZELDS{2000),0KMN(2000)

DUUBLE PRECISION DABsDGH

CIMPLEX FEWH»foALAMZ, SUMpDELTARIETAR

COMPLEX KERNL,POsP1sP2,P3,P4,CTHP

COMFLEX ETA»DELTA

COMPLEX GHA»GHR,ETAX, DELTAXsFH

DATA (NG=5)

DATA (ADAB=,9051798459,,5384693101,0.)

DATA (ADGH=,2369268851,.4786286704,.56888888888)
CANGUZ)=ATAN2(LINAG(Z),REAL(Z))

IPOL{L1)=8H VERTICSIPOL(2)=BHHORIZONT

READ GAUSSIAN QUADRATURE ABCISSAS AND WEIGHTS

NR= (NG+1)/2
DO 1 L=1,NR
DAB=ANAB(L)
DGH=ADGHIL)
J=NG-L+1
AB{L)=DAR
ARLJ)=-ABLL)
GH({L)=DGH
GH{J)=GH(L)

CALL SUBKOUTINE DISTY TOU SET UP DISTANCE ARRAY X IN METERS.
START WITH X(2). X(1)=0. HAS ALREADY BEEN SET.

THE DISTANCES DO NOTV HAVE TO BE EQUALLY SPACED.

SUBRIUTINE DESTX SHOWLD TEST N T9 8 LESS THAN OR EOQuAL TO 2000.

((1l)=0,.
FLU)=(1esCo)
CeLt oISty

MAKE SURE THERE ARE AT LEAST 4 DISTANCES.

IF (N.GE.4) GO T 2
PRINT 18
CALL EXIT

SOPTX2=S0RT(X(2))

SQRIX3=SCRTI¥(3})
SQRTX4=SORTIX(4})
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OO0 O W

O

O

51
52

[z NeNal

012SURTIXI2)#X{3)¢X(4))#(X(2)*{SARTX4~-SORTX3II+X(3)*(SQRTX2-SARTX4)
LX{4)¥{SQRTX3-5QQTX2))

RL=X({3)*X(4) ¢{SORTX4-SQRTX3)/01

RZ3X{2)#X(4)#(SQRTX2-SQRTX4}/D1

R3=2(2)*X(3)¥{SORTX3-5QRTX2)/D1
Ra={{(2)*(SQRTXA*#3I=SOQRTX3I*+3)+X{3) #{SARTX24+3-SQRTX4#43) +X(4)*(5C
1RTX3%¢3-SQRTX24#3)) /01

R5=SORTINI(3)*#X{4))#(X(3}1-X(4)}/DL

RE=SART(X(2)*X{4))e(XL4)-X(2)2/0L
R7=SART{X(21 X {3+ (X{2)~X{3)) /01
R8=({SQRIX2#{SORTX34¢3-SORTX4*#3)+SARTXI*{SQRTX4*+#3-SQRTX2#43) +SART
LX4*{SQRTX2*#¥3-539RTX34%3]}) /01
R9aSORT(X(3)*X(4))*(SORTX4-SQRTX3)/D1

R1C=SART(X{2)*¥X(4) )% {SQRTX2-5QRTX4) /D1
R11=SQRT{X(2)#X(3))*{3QRTX3-5QRTX2) /D1

RL2=(SORTXZ*{X(4)=X{3))+SAQRTXI*(X(2)~X{4})+SARTXA#(X(3)-X{2)))/0D2
DO 3 M=5,N

MlaM-}

M2=M=-2

DELTAL=X(M)=X(M1)

DELTA2=X{M)-X{M2}

D2=(DELTAL-DELTA2)I*DELTAL*DELTAZ

Q13 (A)=XMLIEXIN2) *(X{N2)~X{MNL1)}/D2

R14CM)TX(N)£X(M2)*(X(H)-X{M2))/D2

R15(4)=X{MIEX{MLI*(XIML)-X(M))/D2

R16(M)= (X (ML)A*2-X{M2)4+2)/D2

R1IT(A) = (XIM2)*2-X(1)*42)/D2

RLO(M)= (X (M) #e2-X (ML) *+2) /D2

R19(A)=(xh2)~X{H1)) /D2

R20(M)=(X(M)=XEN2))/D2

R2L(M)={X{ML)-X(M))/D2

READ TKANSMITTER HEIGHT, FREQUENCY, RECEIVER HEIGHT AND EARTH RADIUS,

coL DESCKIPTIUN
1-10 TRANSMITTER HEIGHTs KA
11-29 FREQUENCY» MHI

21-30 RECEIVER HEIGHT, KM
31-40 EARTH RADIUS, kM

READ 19y HApFREQ,HARy AKM
POL=L.

NOVE THAT VERTICAL POLARIZATION I3 NfOw CONSTANT.

HA% =424 ,F43

HA=HA*1.E3

KeCL=POL

ALAM22.9G7925FR2/FREQ

WAVE=6.283185307/7ALAM

ALAMZ=({ {0.7071067812,0.7071067812)/SQRT (ALAN))
TO=SECONDIDYM)

LOCP ON DISTANCE

20 14 I=1»N

INDEX=]

IF (f +NE. 1) GO TO 51

CALL TERRANZ(X(I)sHsHP»ETA,DELTA; ETARDELTARs CONDSEPS)
PRINT 20s FREQs IPOLUKPOL) s AKMs HAs HAR

GD TO 52

CALL TEEPANE (X(I)sHsHP,ETAsOELTASETAR, DELTAR»CONDy EPS)
CONTINUE

IF (1.EQ.,1) GO TO 33

DaX(I)+(H*$2}/{2.%X({1))

F{I)=FEWH{H»X(L))

IF tI.LE.6) GO TU 13

J = 2 THROUGH ¢

SUM={0.+04)

DO 9 J=2y4
PO=P1=2P2+P32(04»0.)
K=J=-1
AP2=0.5%(X{J)+X{K]))
XM220.5+(X0I)=X(X))
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s XaNal

10

11

c
C
C
12
13

30
32

D0 7 M=1,NG

XO=X22+AB (M) *XM2
CTMP=KERNL{XO)*GH(M)
PLlasPL+CTHMP*SQRT(X0O)
P2=P2+CTMPAXD
P2=P3+CTMP*3QRT(X0O)*#3

IF {(KeNEJ1) 60 TD 6
Y0=0.25#X{JV*{1.+AB M)} *&2
PO=PO+SQORT{(XO)I*KERNL(XO}*GH(N)
60 19 7

PO=PI+CTHP

CONTINUE

Pl=Pl¥XM2

P2=P2RxX M2

PlepiIdxM2

IF (K.NE.1) GO TO 8
PO=PO*SQRI(X(J))

GO 1T 9

PO=pPO*X M2
SUN=SU4+PO4RGHPI4RI*PZ4RL2¥PIHF(2)*(RLI¥PLI+RS*P24RI*PI)¢F(3)*(R2#P]
LYREKP2IRIOIPIVEF (G IS (RIFPIIRTHIP2+R]IL*PI)

J = 5 THEDUGH 1-1

Il1=1-1

09 11 J=5,11

POcpizP4=(day0.)

XP2=0.5¢{Xx(J)+xX{J-1))

AM2=0, 7% (X{(J)~x(J=-1))

20 10 H=]14NG

X0=Xp2+AB (M) &XM2

CTHUP=KERNLIXO)*GH(M)

PO=PO4CTINMP

P2ap2+CTreeXn

P4mPosCTMPEXO¥®2

PO=PO*XM2

P2=P24XN2

Pa=pParXM2
SUM=SUMF(J=2)*%(R15(J)I*PO+R1B{JI*P24RZLIII*PAI+F(J-1)*(R164{J)I*PO+R
LL7UJI*P24R20(JI*PHI+F(I)*(RLI{JI*PO+RIG(J)*P24R1F(J)*P4)

J=1

THETA=ASIN (SORV{X(I1}/X(I}))
CTHETA=COS (THETA)

P0=P2=P4x(04p04)

DO 12 M=1,NG
TENP=1,-0,25%CTHETA##2%(1,.+AB(M)) *¢2
XO=X{I)*TEMP
CTMP=SARTAXCI)-XO)}*KERNL{XO)*GHIN)
PO=pPO+CTHP

P2=P2+CTMP*TEHMP

P4=P44CTMP*TEMP *%2

PO=PO*C THETA*SQRT(X(I)})

P2=P2+C THETA®SQRT(X{]I))**3
P4=P4#CTHETA®SQRT(X(I))*#*5
FUI)=(F(I)~ALAMZ*(SUMSFLI=2)*(R15(I)*PO+RLIB{II*P24+R21(II*P4)+F(]1)
L*¥(R14(I)*PO+RLITITI*P2+R20(T)I*#P4)) DI/ (1 +ALARZ*(RII(I)*PO+R16(T)*P2+.
2R19LL)I*P4))

AWP=CABS(FLI))

PHA=CANGIF(I))

IGCC=1

DD 30 16GC=1,NGC

IF (x(I) .LE. DXLIGC)) GO TO 32
IGCD=IGC+1

CONTINUE

CONTINUE

FHsF(T)*GHA®GHR(IGCD)

AMPH=CARS(FH)

PHAH=CANG (FH)
RR2=220,*ALOGLO(NAVE*X(I)/ANPH)
ATL=RR2
FLDS{1)=139.37+420.#ALDG1O(FREQ)-RP2
DKM(1)=X(1}%*,001
TIME=SECORC(DUMY)~TO

GO T0 34
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33

34

14

18

19

21

22

23
24

PRINT 24

PRINT 269 (Dx(XGC)-SXGX(IG;)’EPSX(IGC).T(IGCD;SH(IGC).SV(IGC)’
CEH(IGC);EV([GC):DELTA!(IGC)’GHR(IGC); I1GC=1»NGC)

PP INT 23, GHA

pRiNT 23

G TO 14

CONTINUE

PRINT 22, X(l)aH-AHP.PHA,AﬁPH;PHAHpIIHEoFLDS(I).BTL

WRTTE (2,%) X¢1)/7100C.yAMPH

CONTINUE

GO 1] &4

FORMAT (*ONUMBER OF DISTANCES < 4#%)

FORMAT (4F10.5)

FORMAY (*#OFREQUENCY =¥,F10.2,10%Xs ABy *AL POLARIZATION®»BXs *EARTH RA
CDIUS =#F10.0s% KM*/

ClXy #TRANSMITTER ANTENNA HEIGHT =#F7.3,% METERS*, LOX» *RECEIVER ANTE
CNNA HEIGHT =#F7.3»¢ PETERS*)

FORMAT (IIQ!:'X*;IDX:*Z*’lblp*F(Xl'»
CZGX.'FH(X)'9IBX;*TIHING‘:ZX:*FIELD STR¥53Xe*BTL*/
COXst{M)#5BX s ¥ (M) ¥, 6)Xp ¥MAGH)
ClOX:‘ARG*-lZl,'MAG*;IOX”ARG',IZX"(SEC!*:QX;‘(DBU)‘)

FORMAT (*O'pFIZ-ZpFlO-lvE15.5,E13.5)
CElS.SpE13.5,F10-3DF10.2;F8.2)

FORMAT (/1Xs#GHA=%2FB.4)

FURMAT (771X, #DISTANCE SIGMA EPSILON SLAB SH ¥
C* SV EH EV IMPEDANCE ¥,
ce GHR#*/)

FORMAT (1XnF7-0)F9.6;F7.2pF5.0:ZXpZF?-boZX:ZF?-ZnZK:ZFB-Q»
C2Xy2FB8.4)

END

COMPLEX FUNCTION KERNLIXO)

COMMON /17 HAsHARs AKM

COMMON /27 DyHypHP

COMMON /37 DELTAR,WAVE

COMMON 747 FREQsROL

COMMON /57 NG»AB(48),GH(48)

CUMMON 76/ NX»X12001)s1

COMPLEX FENHs DELTASDELTAR,ETA, ETAR

CALL TERRANE (XO,HOpHPOpETA)DELTA)ETAR)DELTAR)CDND;EPS)
XMS=X(1)-X0

HO=H-HO

R1sSQRT{X0%*2)
RV-HAVE*(XO’((HO**Z)I(Z‘*XO))OXHS4((HD**Z)/(Z.’XHS))-D)
KERNL=CMPLX(COS §RW)y=SIN (RV))*SORTI!(I)I(RI*XHS))*((HPO#DELYA-DE
LLTAR)‘FEHH!HD;KHS)-(HDIXHS),

RETURN

END
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CONPLEX FUNCTIONWERFI(Z11Z)

COMPLEX 2922Z52ZV¥sV2225CoHsS

DIMERSION C{12)s W(594)

EQUIVALENCE (SsCl12))

LOGICAL L1Z2

DATA (Ct1)={.0,-.5641895835))

NDATA (((W{T5d)s1=Ls5)sd=1,54)=(10er0)>»
{3.678794411714423E~01,6.,07157705841393TE-01),
(1.831563888873418E~02»3,400262170660662E-01)»
{1.234098040866788E-04,2.011573170376004E-01),
(1.125351747192646E~0751.459535899001528€E~01)»
(4.,275835761558070E~01,0.000000000000000E4+00)»
(3.047442052569126E-01,2,082189382026316E-01),
(1.402395B813662779F~0192.2221344017968991E-01),
(6.531T7T77728904697E~02,1.739183154163490E-01),
(3.628145649998864E-02,1.358389510006551€~01))
(2.,5539567631050585-01,0.,000000300000000E+00)»
12.18492€152748907E~01,9,299780939260186E-02)»
(1.479527595120158E-01»1.311797170842178E~0L1)>»
{9.271076642644332F-0251.283169622282615E-01),
(5.968692961044590E-0251.132100561244882E-01)»
(1.790011511813930€~C1,0.,000000000000000E+00),
(1.642611363929861E-01,5,019713513524966E-02))
(1.307574696698522E~0198,.11126504T7745472E-02)5
(9.640250558304439€~02,9.123632600421258E-02)»
(6-979096164969750E-02’8-93900002#036561E-021'

XX=REALLZIZ)

YY=AIMAG(ZIZZ)

X=ABS (XX}

YsABS (YY)

Z=CNPLX()YyY)

L22=2.FALSE,

IF (XeGEs4e5.0R.Y.GE.3.5) GO TO 6

[=X+,5

J=¥+.5

VaCMPLX{FLOAT(IY» FLOAT(J))

IV=1-V

Cl2)=W{I¢15)¢1)

Al=Q,

DD 1 1s3,12

AI‘AI’.S

CUIN=(V*C(I~1D4CLI=-2))7AL

CONTINUE

J=12

DU 2 I=2,11

JeJ-1

S=5¥2V4C(J)

IF (YY.GE«Os) GO YO 4

IF (JNOT.LZ2) 12=21%2

SE2,¢CEXP(-22)~5

IF (XXeGTo40a) 3=TINIGHS)

G0 T3 5

IF (XXolT.04) 3=CONJG(S)

WERF=S

RETUEN

1Z2=,TRUR,

12=24¢2

S=Z%{({0.s0.4613135279)1/(712~-0.1901635092)+4{0.50.09999216168)/
1(22-1,7B44927485)4(0.,0,0028938938748)/(22-5.52534374379))

G0 T2 3
END
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COMPLEX FUNCTIONFEWH(HD»XD)

CUMMAN 73/ DELTAR,WAVE

CUMPLEX TEMP,Q3s2s225I2yHWERF,WERFZ) WERF,ZWERF)DELTAR
TEMP={047071067812,-0.7071067812) #SQRT{ S5+ WAVE)
XA02=3QRT(XD)

Q=-TEMP*HD/XD2

Z=TEMP*DELTAR#XD2+Q

11=-1

Z1=AIMAG(1Z)

IF (21oLT«0noORe{ABS(REALIZZII4LT464oANDGZIsLTebe)) GO TO 1

12=17%%2

HAERF={Z2-2,)/(22%(22-3.5))

6o TJ) 2
1 WERFZaWERF(ZZ)

HWERF=ZZ-045*WERFZ/(LI*WERFLZ+(04»-0456418958))
2 IWERF=Z +HWERF

FEWH= (QFZWERF—0.5)/(Z#ZWERF-0.5)

RETUSN

END

SUBROUTINE TERRANE (X,HpHPoETApDELTA’ETARnDELTAR'CDND;EPS)
COMMON/ INPUTZ TD(5000)THT(5000)

COMMUN /GCX/ NGC»UX(50))ETAX(50)’DELTAX(50):SIGX(50);EPSX(50)'
CT(5G);SH(50)¢5V(50)pEH(SOI;EV(SO)rGHA,GHR(SO)

COMMON 71/ HAHAR, AKM

COMPLEX ETAXs DELTAXsETAR) DELTARVETA,DELTA

COMPUTE HELGHT, SLOPEs, CONDUCTIVITY AND DLELECTRIC CONSTANT AT X«

~NYOO

CONTINUE

IF (X 6T, TOIN}) X=TD(N)

HP==X/A

H= o« S*X*HP

DO 6 I=2,N

tF (X +G6T. TD(I)) GO TO 6 ‘
H'HtfHT(l'l)*((X'TD(X-I))/(TU‘I)-TD([-1)))‘(THT(I)‘THT(I-1)'
HP'HV*(lHT(l,—yHr(l'l)’I(TD(X)‘TU(I-l))
G0 10 9

CONTINUE

CUNTINUE

VO 2 I=1»50

[F (X .LE. (DX{I}+.0001)) GU TO &
CONTINUE

ETA=ETAX(I)

DELTA=CELTAX(I)

COND=SLGX(I)

EPS=EPSX(I)

o

F o)

MOGIFICATION OF H AND HP FOR PRESENCE OF SLAB.

[N esRel

IF (I +EQ, 1) GO TO 10
H’H+T([-1)+((X-Dl(l—1l)l(DX(II-DX(I-I)))‘(T(Il-f(l-l))
HPsHP + (T{ D) =T (I-1))7(DX( 1) -DX{I=-1))
G0 10 12
10 CUNTINUE
H=H+T (1)
12 CONTINUE
RETUPN
ENTEY TERPANZ
CALL IN(N)
ETAR=ETAXI(L1)
DELTAR=DELTAX(L)
G 12 7
END
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SUBRHUTINE DISTX

SUBR?UTINE TO FILL DISYANCE ARRAY. USE EITHER SPECIFIC .
DISTANCES :(KIND = 1) OR .COMPUTE DISTANCES AT EQUIDISTANT,
POINES (KIND = 0)u A CDH&INATIUN 0F -THE :TWO KINDS -CAN BE
USED. ALL VAPIASLES ARE READ IN IN KILOMETERS AND. THE
DISTANCE ARRAY IS5 FILLED IN HEYERS.

OO OOO

COMMIN /67 N;X(ZOOI) INDEX
DIMENSION DEP(S5C)sFINT(50)
N=2
READ 100y KIND,TD
IF {(EQF(60)) 8,2
2 CONTINUE
TOMsTD¥1,E+3
IF (KIND) 4912
4 DO & L=Ny2001,38
K=t 47
READ 101y (X{I)y I=LsK)}
DN 6 J=1,8
N={ +J=-1
IF (X(N) JLE. O0.) GO 7O 10
XIN}=X{N)#*1,E+3
CONTINUE
PRINT 102
CaLL exIT
IF (X({N~-1) .LT. TOM) 60 TO 12
N=N-]
RETURN
12 READ 103y NEUS(DEP{I)sFINT(I}» I=1,NED)
DO 20 I=1sNED
DEPH=DEP{I)*1.E*+3
FINTH=FINTU{I)#*1,E+3
Sy L¥FINTM ~
DD 14 J=N,2001
1S=J
X{J)sFINTMEX{Jd~-1)
1F (X(J) +GE., (TDM-SV)) GO TO 16
IF (X{J) +GE. (DEPM-SV)} GO TO 18
14 CONTINUE
63 T0 7
1é X(JS)=TDM
NaJ$
RETURN
1e X{JS)=aDEPM
itz JS+]
2V CONTINUE
G 10 4
109 FORMAT (110,F1l0,.,0)
101 FOPMAT (BF10.5)
132 FOKMAT (*ONUMBER UF PISTANCES EXCEEDS DIMENSION®)
1C32 FORMAT (12/(B8FL0G.0)}
END

- Do~

4]
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AOOOOOOOOOaN

1502
1503
1504
1405
1506
1510
1511

1512

105
120

SUBRINUTINE IN(N)

COMMON JINPUT/XL{5000)s 2(5000), AL120)y B(120)) AA(4O)» ABL4O)s ID
1(8)yREFEL i : ’

CUMMON /€CX/ NGC)D‘(50))ETAX(50)DDELTAX(50,’SIGX(50"EPSX(50,’
CT(50’)SH(50))5V(50,)EH(50):EV(50)rGHA’GHR(50)

COMMIN 717 HASHAR, AKM

COMMON 74/ FREQ,POL

COMPLEX ETAX»EHC)EVCsAK,VsDLsD2,TVT> DELTAX»CTANH -

COMPLEX GHA»GHRpRsFHoFHTHEI

DATA EI/(OQesloed/

FH(ANT"l.*E!'WN*DELTAX(I)*(ANT—T(I),
FHT(ANT)'(CEXP‘-V‘(Y(])-ANT))*Q‘CEKP(-V'(T(I)!ANT),)I
CLEVCH{1,+RACEXP(~2.%VXT(I)}))

INPUT

10 = IDENTIFICATION )

N = NYMBER OF DATA POINTS

IXUNITS =0s OISTANCES INPUT IN KILOMETERS
[XUNITS =1, DLISTANCES INPUT IN MILES
IZUNITS = 0s HEIGHTS INPUT IN METERS
[ZUNITS = 1y HEIGHTS INPUT IN FEET

REFEL = REFERENCE ELEVATION IN METERS

FORMAT (8A10)

FORMAT (2X%p8A10)

FORFAT  (4(F10,55FL0.1))

FORMAT(4(F10.2,F10.0))

FORMAT - (10X»11052F15.5)

FORMAT (3(10,F10.1)

FURMAT (2Xs, #NUMRER OF PROFILE DATA POINTS IS*I10/
C2Xp)#REFERENCE ELEVATION IS*F10.2»% METERS*/
C2Xs*PATH PROFILE AS PUT IN FOLLO4S*/)

FURMAT (/7% THE NUM3ER OF SCALED DATA POINTS HAS EXCEEDED 5000 OR
LTHE NUMBER OF GROUND CONSTANT PALRS HAS EXCEEDED 50%)

FURMAT (*0ADJUSTED PATH PROFILE FOLLONS*#/23Xs* O IN METERS*»3X»
L¥HT IN METERS*)

FORMAT (1HL) '

FORMAT (#0%I2,* DISTANCE AND GR(OUND CONSTANT PAIRS FOLLOW*/
L11X, %D IN KM%, 3X, 2STGMA%, 2X, #EPSILON%/
CLLOXsFR.IHFB.4»F9.0))

FORMAT (FB.Z,FB-O;FB.Z,IZ}3F8-2v2F8.6)

FTOM = ,3043

CEAL 1502 ID

PRINT 1514

PKINT 1503 IO

REAT 1510 Ne IXUNITS,IZUNITS,REFEL

LF (IZUNITS oFQ, 1) REFEL=REFELMFTOM

IF (N .GF. 5009) 60 TD 110

PRINT 15115 NpRREFEL
‘READ 130C5s (X(1)s2(I)s I=1,N}

PRINT 1504y (X{(L)p 2(1)s I = 1, N}

{F (% LT, 1) 60 TO 120

PPIMT 1513

XCOH5T=10C0.

IF (IXUNITS oEO, 1) XCONST=1609.3

ICUH3T=1,

[F (LZUNLTS +EQ. L) ZCONST=FTOM

g 105 I = 1s N

ZUI)a2Z{IV*ICONST-RREFEL

X(I)=x(I)*XCONST

PRINT 15065 I, XU1), 2(I)

CANTINUE

CONTINUE

READ 1510, NGC

IF (NGC +GT. 50) GU TO 110

AN=2,¥3,181597654%FREQ/299.7325

no 130 1=1,NGC

READ 1516, DX(I);SIGX(I).EPSX(I),ISLABnT(I),EH(!)oEV(Il:SH(I);
csSvtn)

ETAX{I)=CMPLXLEPSX{I)s-17975.*SIGR{T)/FREQ}

I+t {ISLAB JNE, O) GO TO 125

DELTAX(E)=CSQRT(ETAX{I)-1.)

DELTAX{I)=DELTAX(E)/FTAX{T)

IF (I +EC, 1) GHA=FH(HA)

GHR(1)sFHIHAR)
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125

126

127

128

130

GO T3 130

CONTINUE
EHC=CMPLXCEH(L)»-17975.#SH(I)/FREQ)
EVC=CMPLXCEV(I)»~17975.#SV(1)/FREQ)
AK=EHC/EVC
VeCMPLX{OerpWNDI*CSART( EHC-AK)
D1=CSQRT(EHC-AK)/EHC
D2=CSORTUETAX(I)=L.)/ETAX(I)
TVI=CTANHIVH*T(]))
DELTAX(I)=D14((D2+DL*TVT)/(D14D2+4TVT))
[F (1 «NEs 1) GD TO 127

IF (T(I}) «GT. HA) GO TO 126
GHa=FH(HA)}

GU TD 127

CONTINUE

R=(01-02)/(D1+D2)

GHA=FHT (HA)

CONTINUE

IF (T(1) .GT. HAR) GO TO 128
GHR(1)=FH(HAR)

.60 TD 130

CONTINUE
R={0D1-02)/{D14+40D2)
GHR(I1)=FHT(HAR)
OX(1)=DX({I)*1C00,
RETURN

CONTINUE

POINMNT 1512

END

COMPLEX FUNCTION CTANKH{Z)
COMPLEX Z»U

U=CEXP(2.%7)
CTANH=(U=1,)/(U+L1.)

END
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A sample output for program WAGSLAB is given below:

0

INNERINGEN [0 QUALINGEN

NUMBER O3F PRUOFILE DATA POINTS IS 115
REFERENCE ELEVATION IS 810.00 METERS
PATH PROFILE AS PUT IN FOLLCWS ‘ «
0.00000 810.0 +53000 829.0 +80000 827.0  1.00000 .  820.0
1,40000 800.0  2.55000 780.0  3.35000 760,0  3,60000. .  735.0
3,80000 760.0  4.95000 760.0  5.8000C 780.0. .. 6.20000 780.0
8.80000 780.0  9.00000 768.0 10,05000 780,0 11.30000 = 780.0
11.65000  740.0 11.75000 700.0 11.95000 700.0 13,10000 720.0
13.600C0 730,0 14.10000 720.0 15.40000 740.0 16,20000 760,0
17.25000 780,0 17.89000 780.0 18.,0C000 790.0 18,75000 800.0
19.000C0 89042 19.%0000 740.0 19.80000 770.0 20.20000 740.0
2040000 740.0 20.80000 760.0 22.00000 760.0 22.70000 780.0
23.05000 800.0 23.,20000 820.0 23,60000 820.0 24.08000 780,0
24.30000 820.0 24.85000 820.0 25.1500C 800.0 25.90000 64040
26.05000 640.0 26.20000 720.0 26.60000 670.0 26,80000 705.0°
27.100C0 626.0 27.30000 700.0 27.70000 600.0 28,30000 520.0
28.70000 500.0 29.00000 480.0 29.25000 480.0 29,35000 500.0
30.00000 50040 30420000 440,0 30,6C000 440,0 30485000 420.0
31.35000 400.0 32.30000 400.0 32.45000 380.0 33.75000 380.0
33.99000 360.0 35.20000 349.0 36.8C000 340,0 36.90000 360.0
37.60060 360.0 37.85000 390.0 38.10000 380,0 38.50000 360.0
38.65000 34C.0 38.75000 320.0 39.30000 320.6  39.50000 380.0
39,80000 420.0 41.00000 420.0 61.93000 440,0 43.75000 44040
44,10000 460.0 44440000 480.0 44,75000 480.0 45.00000 500,0
45.35000 506.0 45.65000 460.0 45.95000 400.0 46.10000 3170,0
46460000 440,0 47.05000 420.0 67.25000 440,0 47,55000 460,0
48,3000 460.0 48.65000 440.,0 49.30000 380.0 49.50000 400.0
49.95000 415.0 59.30000 400.0 50.55000 380.0 50,.75000 38040
50, 95000 400.0 51.65000 400.0 51.75000 380.0 52,20000 380.0
52430000 400.,0 52.55000 420.0 53.65000 420.0 54.00000 400.0
54435000 400.0 54,85000 420,0 55.00000 440.0 55.55000 425.0
55,0000 440,0 56,15000 460,0 56.63000 46540

ADJUSTED PATH PROFILE FOLLOWS
D [N METERS HT IN METERS

1 0.000C0 0.0C000
2 930.00000 10.0C000

3 800.,00000 17.0C00C
4 1000.,00000 10.00000
5 1400.000CC -10.0C000
6 2550,.,20000 -30.0000¢C
7 3350,000C0 -50.00000

8 3600.00000 -75.,C0000
9 380C.00000 -50.CC000
10 4950.00000 -50.00000
11 580J.00000 -30.0G600C
12 6200.00000 -30.00060
13 3800.0000C0C -30.00000C
14 J000.20000 ~42.00C00
15 1J050.CCo00 -30.0C000
lé 11300.00C0C -30.0600C
17 1L565C6.00000 -72.0C000
186 1t7sC.000C0C ~-1106.0C0C0O
19 1195C..000C0C -110.C0000
Z0 13100.20000 =30.00000
21 13600420700 -80,:20000
22 1510C.u0C0C -1g.0CcC0C
23 15400, 3000 =T72.,0020¢C
246 15200.00000 =50.0C00C
?5 112545450000 =3¢.CCu0C
20 L7300.00000 =3¢ 00000
27 19009.000C0 -20.00000
28 18750.000G0 -10.,00000
29 13000.00000 -10.C0000
30 19400.00000 -70.00000
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17800.0000C0
23200.00000
20400.00000
20800.00000
22000.,00000
22700.00000
23050.00000
23200.00000
23600.00000
24080.00000
24300.0000C
24850.00000
25150.0000C
25900.00000
26050.00000
26200.00000
26500,00000
26800.000CC
27100.00000
27300.0000C
27700.00000
23300.00000
28700.00000
29000.00000
29250.00000
29350.00000
30000.00000
30200.00000
30600.00000
30850.00000
31350.00900
32300.00000
32450.,00000
33750.,00000
33900.0C00C
35200.,00000
35800.000C0
36900.00000
37600.00000
37859.00000
33100.000600
33500.00000
33650.00000
38750.00000
33300,0000C
39500.00000
379800.0000C
4100C.00000
41930.0000¢
43750.00000

44100.90000

44400.00000
44750.00CCC
45300.50000
43350.20000
455650,20C0C
42%50.,00C00
46100.,00000
45500.,00CC0
4775¢.0020C
47250.00000
47550.,00C00C
43600.0000C
44650.0C20C
49300.00000
49500.00000
49950.0000C
5)300.09000
50550.00000
53750.0000C
50956.0000¢C
51650.00000
51750.00000
52200.00000

52300.£0000

-40.00000
~70.00000
-70.00000
=-50.,00000
-50.00000
-30.00000
-10.00000
10.00000
10.00000
-30.00000
10,0C000
10.00C00
-10.00000
~170.,0C000
-170.00000
=93.00000
-140.00000
-105.00000
-190.00000
-110.C0000C
~210.00000
-290.00000
-310.00000
-330.00000
-330.00000
-310.00000
~310.00000
-370.0G000
-370.00000
-390,00000
~410.00000
~410.00000
-430.00000
-430,00000
-450.00000
-470.,00000
-470.00000
-450.00000
~-450,00000
-430,00000
=430,00000
~450.00000
-470.0000C
-470.CCCOC
~493.00000
-430.,0C000
-390.0C000
-339,00000
=370.00000
-370.00000
=350.00000
=330.0C000
-330.C0€00
=310.06000
-319.0000C
-350.,00000
-410.0C00C
~-440,00000
=370.00L000
-390.00C00
-370.00000
~350.,00000
-350,00000
-370.CC000
-430.00000
-410,00000
-395,00000
-410.CCO000
-430.00000
-430,00000
~410,00000
~-410.CC000
-430.00000
-430,00000

-410.0000¢C
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106
107
108
109
110
111
112
113
114
115

52550.00000
53650,00000
54000.00000
54350.00000
5%850.0000C
55000,00030
595550.00000
35900.0000C
55150.00000
56630.00000

~390.00000
=-390.00000
-410.00000
-410.00C00
-330.0C000
-370.0C000
-385.00000
-370.000006
-350.900000
-345,00000

80



12°9¢
H0°* e
1L°1¢
T6° 42
bL'81

118

g1°601 687 004399999~ 0043918%9°

(134 211 tex* 00+316186°- 004361699°

89°E1Y s81° 00+430689%°~ 00+4300€59°

84°021 81 00+4308665°~ 00+300€656°

s9°921 os1* 00+3€868E°- 00+30£696°

thaa) 1335) odv OVH

41S 07314 ONIWIL {X)Hd

4891° 9599 ° g882"* 2H486° or°*1 otT°Y
0000°0 0000°T Lese: L&L0° Leto 00°9
891° h%99°* gege"* rA 225 (AR 91°1
0000°0 0000°1 L690° Lelo* oo*e G600
b8o91° w39 ° 882" 2946 ci*1 ¢l
00000 000G*1 L690° L810° 00°0 00°C
»891° ¥h33° g8’ 24496 ° o1°1 01°1
0000°0 Q000°'T L690° L8L0* 00°0 000
9820°* 9019° gL GEYL® 28°1 28°1
0000°0 0000°T L690° Lelo" 00°0 00°0
9820° $019° gv2e* SENT* 28°1 281
»991° H499° 888¢°* 4210 o1°1 or°Y
0000°0 0000°1 L690° L810° 00°0 00°*0
$891° 4%93° 8g8¢e’ 246" 01t o1°1
0000°0 0000°T L690° LeL0* 20°0 00°0
$891° 9499 g8p2° FAL T ot°1 o017
0000°0 0000°T 1690° 18L0° 00°0 00°*0
$891° ¥599° -8882° 411N ol°t oT°1
0000°0 0000°1 L690° L8L0° 00°0 00°0
»091° ¥H99° g882z* A LI 01°1 ot°1
0000°'0 0000°T L690° l810° 00°0 00°0
9620° %019° gyre* cENT 29°1 28°1
0000°0 0000°T L690° LeLo* 00°0 00°0
»891° ¥599° 8gee” AL TN o1°1 ot°1
0000°0 0000°T L690° L8L0° 000 00°0
*891° &%99° 8geec* 2¥yse ot1°1 otr°1
0000°0 0000°1 L690° L8l0°* 00°0 00°0
8971° ¥4¥99° 888¢"* 42 19 0t1°1 011
0000°0 0000°TY L690° L8l0" 00°0 00°0
»¥891° 4999° 8gge’ 2h%6° 01°1 o1°1
0000°0 0000°T 1690° lalo* 00°0 00°0
»e91° ¥¥89° 8882° A L1 N otr°1t 0T°1
0000°0 0000°T L690° Leio* 00°0 00°0
¥HO 3INVOIdNWI A3 H3

S¥313W 000°0

WX ‘0058

= LHY9I3H VYNNILINV ¥3IAIIIIY

= SAIOVE Hiwv3a

004326976~ 00+3096%6° [ ¥4 20°000T
00+36T0€8°~ 004392T16° €22 90°'Co8
00+382969*~- 00+399266° 2° 61 00°G09
00+308666°~ 00+300€66° 6L 00°COY
00+3€B608E°~ 00+30€696° 8t 20°002
ouv OvVH (W) (%)
(x)d i X
0000°0 J000°T =VHIO
001000°* 201000° *02 00°0T COOCTO® *°0€996¢
GeAAC 00 ILCCDI* D hEY caenl  00GCIGT *ORQCE
J0TJC0*  NCTeJ0" MV TR (R S TR N RULEEREYY 75 £
0060C0*D 0L D *D 2001 CO0QT0*  °COBEY
0QtQoCe* JQGT000° 02 GACCT GC20TN *006LY
QQ00Q0 D GCVINT *Q G201 DGITTOC 03618
0NT0u0*  0GI020° 062 N9*0T GONCTIA*  CQ2¢6t
000000 *N 2000320 *0 02*CT  0O0CTIR®  *(9E6E
0€EJGGO* O0EO0CD* 0T NC*OT  QUGTTO  *06l8E
000000°0 20C020°0 ‘0 0C*GT  0D60TO°*  *001LE
QE00CO®  CQEQ000° ‘GT  03*CT  oCoCIn® *02e9k
0010G0°* 00T1000° *02 00°01 QOOCIG®  °*O0GLGE
0000000 (C0300°0 *0 00*0T .0000IN* *066%HE
00T000°* 0OCT0J0° *0Z 00°01 COOCGTO® *089F€
0000000 00CCO0°0 ‘0 00°0T Q0OCGIO* °0E9¢CE
cotoco* 001000° *02 092°0T CcCCClo®  *09h0¢€
000000 °0 G00000°C *0 00*0T  0Q00010°* *0h356¢
001000 001000° *02 920°CT 0O0OCTO® *00182
000000°0 0€C000°0 ‘0 00°GT  00CCTO*  *0E06Z
00T200°* 001020° *¢e  00*0Y  CooGIe*  *0geo?
000600°*0 0C0000°0 ‘0 00°QT  000CTIO* *09%6T
0€0000°* 0€C000° *01 00°0F 000010° *02621
00000C*0 0GO000°0 *0 00°01 NOOCTO*  *086TT
001000* 001000° *02 00°GT 000012°* *096T1
000000°0 060000*0 ‘0 G0°*0T 000CTO* *cC2l01
00T000°* 001000° *02 00°01 Q000TIO0* *01T6
000000°0 00G000"0 ‘0 00°CT 023013 °0048
001000°* 001000° ‘02 00°0T cooCI0* *02¢€l
000000°0 000000°0 ‘0 00°0T 000Cl1O*  °*0§L9
001000°* 001030° *02 00°'01 O0CGIO*  °080S
000000°0 000000°0 *0 c0°0T 00CCTO°* *GTGE
001000* 001000°* *0z GO0°*OT ©0O0CLO°® °0807
000000°0 000000°0 *0 00°0T ©J0CTO* *CO0§
AS HS VYIS NO11Se3 VK9IS 3DNvLISIQ
Sd343IN 000°0 = IHO9TIH VYNNILKV 431LIWSNVAL

NOILVZI¥v10d vI11d3A

06* 2

A2N3N0 3344

81



LYY
69°¢9
gg* €9
Ly*e9

€e* €9
09°¢€9

€2°%9
62°99
ce* 2l
82° 1L
06°69
0289
2¢9°99
26° €9
1€°09
1S AN 31
4 5+ 11
89° 8%
28°Ly
06°9y
T6°CY
9L Yy
LG EY
€2° 2y
69° 0%
88° 8¢
08°9¢t

YE* e

tG°Le
oL*1s
¥8°18
26°18
Go*28
6L°18
91°18
0108
90°€l
T1°%L
06°6L
61°LL
ti sl
L8°18
90°g8
go°le
L2°66
TL°96
Ls°Le
6%°86
89606
€9°001
28°101
91°€01
0L*H01
16°901
09°80T
(1A 9144

166°
ove*
968
268°

Loe*
9L

e
089°
Tv9°*
$09°
0LG"
9¢s
s06°*
YLy®
CAA N
A A
16€"°
L9¢°
(310
(T4
Y0E°
¢ge*
692°
€ce*
Le2*
yee*
Ttee
00¢*

10+31608L2°~
10+368€942°~
To+3ELEL2C~
10+398042°~

10+321992°~
10438L99¢°~

104326692°~
10+436€E9L2° -
10+43€990€°~
1043605T€°

10+432001€"

T0+4362L0€"

10+4371%0€°

10+4348962°

10+438220€°-
104325062

10+366T0€°~
104360062°~
104394992°~
T0+3€2€82°~
T0+3666L2°~
T0+329622°~
104365212~
104309692°-
10+43€6992°~
104226992~
10+326992°~

104396862~

00+362L 41"
00+43L4%6LT1°
00+38921L1*
00+32289T7°

00+36L691°
00+36166T"*

00+3106€1°
00430937T1°
10-366306°
10-3226%°
10-321219°
T0-34T21L°
To-3e61128°
00+3LLTT1"
00+3E9€¢T*
00+382€802°
00+38EYYY"*
00+36LE0Y°
00+366016°
00+34€0ES"®
00+38LT66°
00+30€T86G"*
004326119
00+3TL28%9°
00+#3€9969°
00+360€9L"
00+30L8%8°*

00+4356%96°

T0+3T68L22°~
To+38€922°~
10+3€LEL2~
10+43980L2°~

.
10+432199¢°*~
10436299~

104326692°-
10436€922°-
10¢398%¢6¢°
10+4332682°
104302682°
10+439%262°
10+382622°
T0+3102L2°
10431200€°
10+369692°
10+36610€°-
104360062°-
10+4332982°~
10+43€2€82°~
104366642°-
10+3296L2°-
10+43562L2°-
10+309692°~
1043€6992°~
104326492°~
10+4326992°-

10+3966862°~

00+362LLiT"
00+3L4%6LT"
00+3892L1°
00+322891°

00+362469T°

004351661
Q0+ 3TGC6ET?
Co#30941T"
10-3106€L"
10-392108°
10-131€006°
00+#329%C1"*
00+3008611°
co0+390¢€91"
00+345TH22°
004396962°
00+ 38EHHYH°
00+3b6LE6%"
00+366016°
00+3%¢€0€5°
00+38L756°
No+30€166°
00+3.6119°
00+312849°
00+3€9969°
00+360€9L"
00+30L6%3°

00+#366%5906°

8°0E-
2t a2~
Leg2~
1°ee~
9°02~
y'el-
Gege-
1022~
€ 1e~
[ 2
e le~
86t
2029~
LYy~
2Ly~
CAR 7R
8° H6~
Ehh -
I LeE-
6°0E-

Al X4

£l

681

00°0099
00°00%9
00°0029
00°0C09

00°008¢
00094

30°0CHs
00°CC2s
J0°CCO4
30°008%
00009
N0°00%%
00°002Y
g0°cocy
00'008¢
00°009¢
00°00h¢€
00°002¢
00°+000¢
00°0082
000092
0000452
J0°002¢
000002
90°Go8T
00°0091
12°004%1

J0°002T

82



8328
H2°48
29°18
Te* 40
Ly* L8
16°68
T6° 28
11°8L
22°¢eL
g2°¢tl
1€°€L
15 24 73
L7 73
0E*HL
1€° 6L
ge* L
06°28
€1°28
LLANY?
86°2L
Y€ 69
06°e9
G8°69
95°0L
60°24
YLl
s8°yL
€L® 89

1629
s1°19
LL°E9
86°09
e6°Ls
28°66
8%°29
62°L9
LtiteL
g2l
80°2¢
86°1¢L
$9°1L
60°TL
60°0L
%0°89
6%°29
92°€9
16°L9
18°2L
£0°92
68°GL
66°sl
£€8°4L
OE°EL
69°L9
¥5°0L

99°9L

Lib*e
628°¢
9EL*2
169°2
996°2
[1:1 A
50492
82g°2
[ FAX
9LT*2
Tot*e
820°e
L66°1
068°1
€281
L6L°1
T69°1
¢29°1
665°1
€6y°1
62y°1
69¢°1
1TeT
r{ YA
861°1
8y1°1
€60°1

0%0°1

T0+4312092°
T0+3262L02°
10+35€182°
10+308692°
10+4306262°
10432%0T¢°
T0+369662°
104346€62°-
10+438668¢°
1043€1982° -
1043€1282°~
To+3l8622°-
10+380082°-
104316182~
10+370982°-
T0436070€°~
10+4389562°
10+32L60€°
10+380482°
To+382€92°~
10+3L€982°~
10+386%82°~
10+309402°~
10+4361982°~
1043€0962°-
T0+312L0€°-
10+362882°

10+3984%82°~

10-36TL9€°
10-3€9s80€"
10-36201%°
T0-3152¢062°
T0-3871202°
10-36¢eL%2"
10-36L62¢"
10-320€96"
10-3€2046°
10-36L8%6°
10-319¢26"°
10-3615¢68°
T0-369%%8°
10-32092L°
10-39%919°
T0-321€26°
10-382022°
10-306882°
10-32918%°
10-32LL28°
oo+3t2LIT’
00+3622711°
00+362601°
T0~-3€9%%6°
T0-36€T4LL*
T0-39916¢€"
10-34590¢€6°

00+30€%0T°

10+43g0962"
LR EL YA o
10436€78¢*
10+4308¢9¢°
1043292192°
10+436668¢°
10¢3280L¢°
10436660E"°
104386582°~
T0+43ET498C°*~

10+3€1282° -

10+3L86L2°

10+4380082°~

To+d1s182°

T0+31098¢°

10+436010E°~
T0+¢36804c°
T0+366%82°
To+392662°
104311882~
10+32€982°~
10+386482°~
T0+3044982°~
T043619682°~
10+3€0962° -
10+382962°
10+39%£9¢°

10+32960¢€°~

10-306009°*
TO~335060¢
19-36¢c07%"*
10~-3L52L2°
10-3L¢evee’
10-31L09¢ "
10-3€TT8%°
10-334728"°
10-3€20L6°
10-36Lu%s°*
10-3T9¢€26°
10-36T5¢8°
10-369958°
10-32092L°
10-394%929°
10-321¢ces*
10-3T1€%6€"
10-30602%°
10-3€9202°
00+392021°
oo+3vzLYl?®
00+362211°
00+35250T°
T0-3E9%%6°
To-36€T2L°
10-3049T26°
10-3914%4L°

00+43912¢1°

CER 88 &
beLTT=
9*L01-
1° 06
{vee-
6r92-
£e1€-
10 9€-
9t ve-
6°TE~
£ 62-
2tte-
292~
92—
1°92-
g°62-
6r62-
€ €2-
182~
2 %e-
€°0E-

h*Q2-

0000221
2000027
0000871l
2000911
ARASVITL AR
00°00211
00°000T1Y
00008071
00°0060T
0000501
00°00207
0n*c000T1
00°*0G86
00°0096
N0*00%6
00°002¢6
26°0006
000068
00°6098
00°004%H
00°6028
og*ouoe
00°0082
000092
00°00%¢2
00°0022
23°0002

00°0689

83



12°08
10°08
68°6L
296l
266l
€y 6l
€e*o6l
L2 Y2
I3 S -3
90°6L
10° 6L
66°8L
G0°6L
Y0°* 6L
G0 6L
80° 6l
ylteL
€26l
|3 2873
98° 6L
20°08
%6°6L
L2°08
99°08
60°18
22° 48
€6 €8

66°¢89

81°59
2€°69
05°69
LL°69
18°59
L6°69
90°99
6199
12°99
£€°99
8E°99
09°99
¥E°99
$E*99
YE*99
1€°99
92°99
91°99
96°69
€5°69
LE*S9
TRT
21°69
€499
1£°49
L1°19
98°19

0%*29

890°9
126° 4
06L°s
669°S
026°S§
18¢€°s
g%¥2°¢
621°s
200°s
188y
£92°Y
Ly9°Yy
13X ]
02y°*y
60E°Y
G6T°*Y
680°%
Y86°¢€
188°¢
117
089°¢t
286t
[1'A 03
88¢e" €
062t
66T°E
$0T1°€E
010°¢

10+4360262°~
10+36%062°~
T0+3H4882°~
104314682~
To+39€58¢2°~
10+439¢682°~
10+36€¢82°~
10+43€EH682°~
T0+3€0662°~
10+328682°~
10+43L2982°~
10+386482°-
10+4312062°~
10+306062°~
10+318162°~
10+3606262°~
T0+316%62°~
10+396962°~
10+4399662°-
10+43%0%0¢€°~
10+4312%0¢€°~
10+31€20€°~
10+432007¢°~
10436990¢"

To+39€48¢°

T0+388642°

10+36¢€L%2°

10+43291¢62°

10~-32982L°
TO-3€E9T¢€L"
10-49%8¢€L"*
To-312€6L”
T0-3¢c0€8L”
10-3L€26L°
To-3927T¢L"
T0-3c664L"
10-382162°
T0-369L%L"

T0-3%6T4%L"

"10-3%G%EL"

10-36261L°
10-32%112°
10-39610L2°
10-306689°
10-3%0919°
10-322649°
10-3696€9°
T10-3€€966°
T10-36€2148"
T10-366€L16°
T0-3T12%%°
T0-386216°
10-30608%°
10-31900¢€€"*
T0-3%616¢c"

10-345846¢"°

10¢3602¢2°~

T0+36%062°~

T0+3y%882°

10+3T5682"

10+39¢€662°

10+59¢€682°

10+436E682°

I0+3cHs6e”

T0+3¢0682°

t

to+32868¢"

'

10432L9862°
10+386282° -

T0+312062°

10+306062°

10+318162°

To+366262°

10+316%62"°

10+3495962°

T0+399662°

10+43%0%0¢*

10+312%0¢°

T0+31€20€°

10+32001¢€"*
10436990¢°
T0+39¢€vE2"
T10+3021T%2°
10+38924%2°

10+3669462°

To-52982L°
10-3g9TEL"
10-39%e€L"
10-3T2€CL”
T0-3€0€62*
10-32€262°
10-392162*
19-3€664L°
10-382162°
10-3642%2°
T0-3%6T42°
10-3%6hEL"
10-36261L°
10-325T14°
10-396102°
10-306689°
10-340929°
10-302669°
10-3655€9°
Y0-3£E€966*
T0-36€246°
10-366€46°
10-3T24%5"
10-386216°
To-306085°
10-35T0%6*
10-396616°

T10-321€06°

LR
216~
€ hG~
helg-

§° 09~

168~
5*18-
0°*06-
h* 26~
€' T6-
L°98-
Tr28-
LA
868
026~
1° 66~
L°007~

2°901-

O0°00RLT
400091
00°00%L1
93001
000047
00°0069T
00°00991
00°004%91
00°00¢91
90°60091
0000361
00400941
00°00%¢T
00°002a1
0000061
0008yt
20°009%7
00°004%%1
00°002%1
00°*G0o0%T
00°008¢ET
00°009¢l
20°00%€T
20°002¢1
00"000C€T
00°*0082T
00°00921

Jetoovet

84



gL y8
€698
bytE8
sI*he
G248
16* %8
9548
¥9°v8
L6 8
§0°¢8
91°48
| 3281
16°58
68°59
80°98
L1118
€0° 68
86°96
TL %6
16°16
$6° 08
yT°ce
96°¢8
06°08
al°08
05°08
9e* 08
12°08

€86l

19°*09
96°09
€6°19
$2°19
21°19
86°09
$8°09
6L°09
2%°09
$€°09
€2°09
90°09
1324 11
06°65
T€°64
22°8¢
9£°96
T4°8¢
69°0¢
8y EC
%0°65
§2°29
£8°29
05°%9
¥9°%9
668°%9
€0°59
8169

96°69

618°0T
62901
LEH 0T
9492°07
090°01
618°6
L69°6
616°6
EYE°S
TLT1%s
866°98
1€8°8
€99°8
(1.3 "}
r4 3]
HL1°9
€10°'e
668°L
2oLl
646°L
Log™L
842°L
L60°2
9%6°9
66L°9
059°*9
€06°9
85€°*9

€129

10+346.82°~
10+318€82°~
10+3690L2°-
10+4316¢82°~
10+312982°~
T0+366062°~
104326162~
10+340€62°~
10+302262°-
1043%1962°~
To+321s62°~
T0+38T1%62°-
T0+35€€62°~
10+399262°~
104372682~
10+3499862°~
10+35401€°

10+3€£2892"

T0+3%9992°

10+43L110¢°

10+362082°

TO+344282°

10+32%00¢"°

10+39€€62¢°~
10¢364162°~
T0+3€4682°~
10+322882°~
T0+3v06l82°~

T10+43€6482°~

10-399016°
10-371€285°
10-360949°
10-326L266"
10-321985"*
10-39€€96°
T0-362666°
10-392646°
10-3€T1026°
10-326015°
10-38966%°
10-31958%°
10-32289%°
T0-3€994%°
T0-350€€%*
T0-36184€°
10-3€220€"*
10-368611°
T0-3€2961°
10-304012°
10-31%€22°
10-32€995°
10-3499666*
10-3T48TL*
10-36T€2L"°
T0-3419€2°*
10-3096€L°
10-362%40°

T10-3%L692°

TneInglaz -
T0+318€82° -
10+369022°~
To+316202° -
10+4312082° -
10+365062° -
104326162 -
T0+350€62°~
10+302262° -
104321962° -
10+321662°-
10+438Tv62° -
T0+35E€62°~
10+4399262° -
T0+312682°~
104399862°-
10+439407€°

104306€42°

To+3T8T42"

1043%€922°

10+3946¢62°

104399 202°

10432500€°

10+39€€62° -
To+364162°-
TO+3€%682° -
10+43L28P7°~
T0+3%6L62°-

10+3e498¢° -

10-349026°
10-31¢€266°
10-360%69°
10-326L66"
10-321986"
T0-3veEG6"
10-362666"
10-3926%6°
10-3€1026"*
10-3L6016°
10-38966%°
T10-3L9468Yh°
T0-32289%°
10-3E994%°
10-3%0€€EY"*
1o-36182¢€"
T0-3e22Ce"*
T0-348%21°
10-3006¢2"
10-36€L0¢"
10-39¢686¢€°
10~-32€994*
T0~-359666°
T0-3T467TL°
10-361€2L"
10-3%19¢l°
10-3096¢2°
T0-30244L"

10-3%2692°

v 19~
L066-
b hg-
0°€9-
L*19-
£409-
066~
9* L6~
£°69-
0* 6L~
0°9L-
4469~
B* 4G5~
2 0L~
0*26-
€£°19-
§*0F-
neeZ-
1*7¢e~
crte-
ST

[ 2

36°009¢2
00°004¢2
00°002¢€2
00°000¢2
00°00822
00°00922
00°00%¢2
3000222
00°0002¢
20°0081¢
00°00912
00°00% 12
00*c021¢
00°*00012
00°00802
00°0C¢502
2000402
onr*o0coe
00°0C002
0000861
00°00961
00°*00461
NG 00261
00°000C6T
00°068&T
0000987
70°00%81
nn*0nzel

00°G008T

85



L213:1 ]
82°001
[A 812!
CI*601
29°801
08°901
0L°901
$6°201
1e* 501
3¢ 10T
95° 601
¥H* 101
0t 66
09°¢60T
Le* Lot
»5° 50T
€1° 1071
60°66
€190
6E° 68
81°*g8
22° 469
19 y3
2t 9g

8L°¢8

L9064
28°6Y
Y9°8Y
oLy
a8°9Y
11°6%
L6°TY
%2°9¢€
LL*9¢
668t
698t
a%°2Y
80°0Y
QL EY
€6°6¢
S6°EH
62°9Y
6L°6€
208t
s6°0Y
92y
Ye*0s
9266
00°09
12°09
L1*09
81409
12°66

19°6¢

66T°LY
19691
$89°91
82%°91
L8T1°91
9%6° 61
L0L°GT
oLy*sl
Leg* st
€006t
YlL*Ht
Lys°yl
BIE T
56051
GLB°ET
LG9 ¢l
Tyy el
622°¢€1
810°¢€l
§08°21
logcet
16g°21
681°21
686°T1
€84 1T
g1t
2ge* 11
E6T° 11

800° 11

10+3.8€62°
10+320262°
T0+346982°
T0+39g682"
T0+361682°
T0+322182°
10+399092°
10+30%0%2°
10+3€62€e”
T0+3868€E2°
10+36%cEL2"
10+3098L2°
10+43686002°
T0+3L6t0€"
10+362622°
10+30€62¢°

10+36L01¢€°
10+3¢8L02°
1043¢66LT°
10+32L6871°
10+43697161°
10+3906c2°
10¢371811E"~
1043712862~
10+43L¢€962°-
104301662°~
10+4300€62°~
T0+3€ET60€E"

To+366L20€°~

10-314922°
to-3€6€02"
t0-39924.1°
T0-362661°
10-3g81451°
10-392611"
¢0-360L6L°
20-36260%°
20-3602¢%°
¢0-386u2s"°
20-3660¢6°
20-309Z18"*
20-362%19°
20-388626°
20-3ThHe6"
¢0-366L¢6"
10-3¢8121°
¢0-32024¢"°
20-380€9%°
20-32L€%9°
20-392%¢6"
10-318981°
10-32TL16°
10-320665"
T0-36926¢°
10-35019¢6°
10-392966°
10-300L6%°

10-302216°

T0+3L3¢€62°
T10+43L0262°
1043%698¢°
10+398682°
T0+35158¢2°
T0+3L¢182°
10+39%092°
T0+3L8612°
T0+30L202°
TO+33L¢€2°
To+3L98%2°
T0+322¢€462°
10+#391921°
10+3616L2°
To¢3l6v02°
10+38%002°
10+3%L262°
T0+320¢€81"*
10¢30T66T"
1043684591
104394997°
10+3%2%12°
10+431817¢" -
12+431L062°~
T0+32€362°
104301662~
10+320€62° -
T0+3ET60L"

10+366208° -

10-31%92¢°
10-3e6€02°
10-3992.1°
10-3626¢T°
10-3EBTHT°
T0-392511°
20-36006L"
20-390265"
20-31€0¢EG"
20-3v1TLL"
20-339%LL°
10-36581T1°
20-32196%6°
10-3996€7T*
¢0-381L98R"
10-34%89¢1"*
To0-3LL0i1”
20=-326%k0 "
20-3666129°
¢0-3216¢6°
T0-32€9¢T*

10-3%g212°

10-321216°

10-3L8666"
10-144923"
10-3%0165°
T0-133296¢°
10-3302¢%°

10-30221¢°

6°86€~
heGole-
0°ele-
2°56€E~
T°0bhe~
9*92¢-~
g %0€-
3°9L2-
L*062~
T €12~
LPE9T-
hreLl-
L 161~
L GEl~
LA VA B
1°L%1-
graeT-
h'g0z-
8281~
ge0yT-
6°86-

6°95-

9*9¢-

262~

R*Ee-

LAF&2

T°¢E-

b*26~

8 HE~

00°00%62
30°00262
0000062
nGeoo0see
30°00982
00°00%82
00°00282
03°0G032
00°008L2
J0°0091L2
00°00%2L2
900022
00°00042
20°C0E92
00°00992
00°00%9¢
00°00292
19°00092
J0°0086%2
20°00962
00°00%62
00°00262
00°00062
20°0084%2
20°009%2
00°G0YYe
03°2CeHe
PR GV 74

Jd*0c8¢€e

86



§6°201
L8°L0T
26°407
48°001
€9°96
gE*le
25°86
gL o0l
g2* Lol
LL*501
€6°601
19°601
2¢o* 101t
28°¢€b
G6° %6
b6° €6
LrAR 1.
19°* %6
80° 66

19° 66
€698

GE* LG
4986
LE*6H
91° 401
€9° 111
10601
YL €01

91001

by LlE
2s°Le
Ly*ot
GG°*hY
L9y
€08
L8°9y
L9°hy
I8¢
29°'8¢
9y 6t
8L°6¢t
LEHY
LSl
45°04
(1 A0 11
S1°T¢
8L°0¢
1€°0¢

8L6%
98°ay

$0°8%
SL*9Y
20°9%
€2°9¢
9L°¢E¢C
BE*OY
69°1Yy

€2°6h

61262
¥6€° G2
02062
4 234 I'4
21y 42
180°%2
LLLe2
oLy e2
€91°¢€2
gs8°2e
966°2¢
642°22
£96°12
1L9°12
[4:1 3 ¢4
€80°12
€6L°02
60602
61202

ge66l
859°61

€EBE* 6T
§0T*61
1e6°81
266°8T
028l
00001
g2L* Ll

194 °L1

To+3ce182°
T0+4354%182°
10+362€62°
T0+3T€50¢"°
10+35201¢€°
10430660¢€"
10+362L0¢°
10+4382T0€"
10+431068¢2°
10+39624L2°
10+3¢0EL2°
10+4310192°
10+361662°
T0+36%0662"
10+3006682°
10+3€160¢€°
10+32440¢€°
10+311%0¢°
10+301€0€°

10+32020¢"°
10+39786¢"

T0+4386962°
10+301762°
T0+3¢c€T6¢*
104366192
10+32200¢2°
10+369.9¢*
T0+43%1662°

T0+43081.2°

20-399065°
20-368266°
20-3008¢€L°
10-369T¢€T*
10-3¢€6212°
10-309%61°
10-390691°
10-38€E0ET"°
20-3.0T19°
20-3T1249°
20-31820L°
20-38¢€62L°
1o-31€221*
To0-30¢8¢L2°
10-3662%2°
T0-301142°
10-3%2092*
10-39844%2°
aolwowmnw.

T0-360612°
T10-360561"

10-3L€911°
10-3€0T61°*
10-3662¢€1°

20-380666°

20-3¢61¢E"

20-36130L°
20-3eL1718°
To-392121°

To+301262"
T0+3299462°
To+dLl%q¢2’
10+364%082°
10+35201¢€"
10430660¢°
T10+362L0¢€"°
10+438210¢°
10+381092°
10+43cL2¢62°
10+43T7064%2°
T0+3819€2"*
10+¢3260€2°
Ta+36%662°
10+4306682°
10+3€1650¢E"
T0+322%0¢€"°
T0+3T14%0¢°
10+4301¢€0¢€"*

T0+32020¢"
T0+373186c"

104336962
10430T16¢2*
TO+36ETHC®
TO+32L¢42*
TO+368ERT"
10+32824%2°
10+43264%€2°

10+432L66%2°

20-3TL19u"
20-3764996°
10-3L9L01"
10-320261"
10-3€6212°
T0-3094%671°
10-390691°
T0-38€0¢€T°
20-306T68°
20-3L19¢€8°
T10-3E6201"
10-3€840T1"
10~-39408L7°
10-30€822°
10-366242"
T0-30T122°
10-3%2062°
10-398L42"
10-30€€€e"

10-36081¢"*
To-3605%¢61"

T0~-3LEGLT"
10~3&0TCT"
12-36u2€1*
¢0~-3¥G64513°
20-362496%
10-3c0¢€01"*
T0-32%811°

T0-3e9L41°

1* 266~
2 (1
6°0€6-
b 0EG—
6*€26—
hegTg-
6°306~
99y~
6* 1LY~
0°18%-
G H8Yy-
0*28%~
0°064~
20264~
ocgay-
0°19%-
AT
B 19H=
20 66H-
L09Gh-
1°6hh-
St lEY-

AR YA R

L1°60%-
£ 60y-
Lt 25E-
I 66—

¢ Cot-

00°0026€
0G*0004€
07°006%E
C0*009%E
20°004%E
00°002%¢
00°*CCOYE
00*000EE
00°009¢¢
00°COYEE
00°00ZEE
00°000¢€E
00°0CA2E
00°0092E
09°00%2€
00*0022¢
00°0C02€
00°008T€
00°0091¢€

20°004%TE
JIn*0021¢

co*000TE
Q0°0C80OE
20°0090¢
920050t
20*0ne¢OE
Go*conoe
00°C0862

060°C0962

87



§0°Lb
¥se L6
9186
10°66
127001
€e* 201
gyelot
86°80T
Lh*001
99°86
0T°66
25* 86
99°201
LE* 10T
18°001
§6° 66
LL°6b
LIAN Y}
L1486
16° 66
LE° 66
8e* 201
12° 201
zz* 201
€6 201
99°€01
06°201
85° 90T

h4° 801

sE‘BY
g9°lYy
€e'ly
8E°9Y
AR
90t
16°LE
T9°9¢
26°%Yy
€L°9%
62°'9h
LB*9%Y
€Ly
20°yYy
29y
L2 0]
29°6%
G8°Ly
22°LY
8H°94y
20°9%
10°ty
CAGE A
L1°ey
98°2%
€EL°1y
6yl
18°9¢

66°9¢€

486 °9¢
191°9¢
r4 751
1e€° st
$¥26°9E
€16 hE
0TI *%E
60L'EE
ylecce
b¥26°2¢
626 ¢t
€ET*2¢E
»Hic e
09¢e° 1t
6L640¢
L09°0¢€
Le2°0¢E
69862
01662
L5162
ooarwu
€gy°82
160°82
(4 7 ¥4
L0912
690°22
L2L°92
6LE*92

2540°92

10+390892°~
104368692°~
T0+3L8E92°~
10+39€292°*~
10+3€0292°~
10+3621L2°-
10+4312092°~
10+35820€°
10+3%0L0¢°
T0+3%€2L2°
10+369192°
To+3cEeee’
10+4360122°
10+43006%2°
10+32€092°
T0+360%82°

T0+3£T21¢C°
10+43€780¢E"°

T0+3LTETE"
T0+3T%60¢°
10+3L¢s82"
10+32¢€8%2*
10+386462°
T0+3€£9€9¢°
T0+328%L2°
10+3%2682°
10+432998¢°
10+386562°

T0+32%062°

10-38E142°
T0-360L22°
T0-322012°
10-30L6861°
10-34€€91°
10-30282T7°
20-3%050L°
20-309066"°
10-394961°
10-32L161°
10-34%2181°
T0-36L261°
10-30T61T°
10-394L2€T°
T0-36L4%41°
10-302091°

10-3€9291"*
10-3226G¢°*

10-366¢€61°
10-31L9LT°
10-382941°
10-362L17°
10-3€68 11"
10-322811°
10-32€ET1°
20-311066°
20-34%04%09°
20-34%4666"

20-318196°

10+390892°-
10+4368592°~
T0+3L8E92°-
10439€292° -
T0+3€8292° -
T0+352122°
10+3€0582°~
T0+310€82°
T0+312282°
10439€022°
T0+4369192°
1o+3€€222°
T0+3T4972°
To+32€042°
T0+34966¢°
10+43Th6L2°

10+36%20¢°

Id+5EIn0E"

TO+3LT¢€TE"
ID+31460€°
To+3L2E68BC"
10+4399€02°
10+32€062°
T0+396862"°
12+3v10L2°
T0+396%8¢"*
T10+3%618¢"
10436T14L¢°

T0+366692°

10-308€142°
10-360222°
woouNNOam.
10-302687"
TO-3%€€9T"
10-3028¢T°
10-394201°
20-3€9198°
10-362822°
10-32LT61°
10~-3%2181°
10-362261"°
10-306%6T"°
T0-366%ce*
10-3669€2°
10-3L1292°
10-361992°
10-322e08°
T10-36CE6T"
T0=-312927°
10-382941°
10-350161°
19-3€G%0T1 "
10-38%€61°
10-3E3¢HT®
T10-34%0291°
20-3E6885°
¢c0-3€€0T8°*

20-329618°

[ YA A
G'OLY-
9'ELYy-
L°0LY~-
8°L9%~
6 H9h -
§'Ll9y-
€006~
6*6Yy6~
g LlLlG-
9 tLs-
Hh* 696
LA X 5d
1°626-

T*916~

00°0001Y
00°0080%
20°0090%
03°00%0%
00°0020%
00°0000Y%
00°00806¢
00°0096¢E
00°00%06¢
0%°0Ce6t
00°0008&€
00°0088¢€
00°0094¢
00°00%8¢t
00°00286¢
00°0008¢
00°008.¢E
DACNGOLE
J3°00%LE
02°0021¢€
00°000LE
20°0089¢E
00°0099¢
10°00459¢
00°0029¢€
03°0009¢
00°CGRGE
0)°0095¢

30°004%6G€E

88



¥yc2tt
gy 111
SO°EIT
$2°ETT1
T6°41T
86°€ETL
gz*21y
26° 111
L2011
¥8°601
60°01T
22* 011
§9°607
€6°601
A AR 28!
€Ey°0T1
69°011
Iy°01T
TT°011
€L°601
¥2°601
2g* 801
09°L01
20°50°1
9€°001
6%°66

sL°66

90° 96

*%°96

§6°2¢
r1.3414
(1341
gre2t
68°62
I¥°1€
y1°cE
Ly °EE
2T°gE
(13431
0E*GE
L1°6¢E
L7841
99°GE
X4 2%
96°HE
Yl°HE
86 %€
82°6G¢€
99°6¢t
CT°9¢
Lol
6L LE
LEOY
€0°SY
06°6Y
$9°64
€EEoY

G608y

210°04
2056y
166°8Y
6068y
220°8%
r4 25 3]
190° L%
8LS°9%
260°9%
109°64
€216y
9E9 *Hy
96T oY
slocey
€02ty
EEL2H
1122y
gIB° Ty
oLE" Ty
g16° 0%
YLH° 0%
€00y
264°6¢E
€s1°6¢
€1L°0¢
1 3: X241
¥68°LE
(YA AN 1Y

100°L¢

10+36650€°~
10+430€€92°~
T0+3T1€62° -
10+3c0282°

10+436€T162°

10+320892°

10432990€°

10+4361602°~
10+4346292°-
104368282~
104312992°~
104391022~
10+43€0262°-
104399692°-
1643L0922°~
10+366162°=
10+3€5662°~
10432210€°-
10+392€0€°~
10+36€60€°-
1043€980€° -
10+43880T€°~
10+32201€°-
10430€90€°

TO+396622°-
104369992~
10+307992°-
104398692°~

10+4366692°~

20-3028%9%"
2o-3t12126°
20-361EEy*
20-398124°
20-3T6€2¢°
20-300%8E"°
20-39£99%°
20-35€28%°
20-34908¢°
20-32€209°
20-361186°
20-36991¢°
20-3546219°
20-368066°
20-326466°
2C-399266"
20-3929¢6°*
20-30L84%6"
lewwcnom.
20-3€6206°
20-364616°
20-381549°
20-3%204%L"
20-38L266°
10-3€8891°
10-3T16462°
10-394%82°
10-361€22°

10-3€1092°

To+346L62°

10+3€T0882°
T0+38€01¢"
T0+4310862°
T13+326922°
T0+36TE%2"
T0+300102°

T0+38660€E"°

10+30H262°

T0+389222°

T0+3p61062°

T0+43L06862°~

A0¢wom~m~r

10+3L2062"
T3+4505C0€° =
To+39471¢°
10+3960¢t "
10+413L220¢°
10+435200¢€°
T0+431186¢°
10+39¢v62°
T0+319c62"
T0+3LL262°
10+¢35518¢2°
104392008~
10+364%992°~
10+301692°~
10+398692°~

104366692~

¢0-390¢€£89°
20-36€00L°
20-3261€9°
20-394619°
20-386TUY*
20-322096"*
20-3LE089°
20-369€0L"°
20-31T2%8°
20-360965°
20-3L9268°
20-322T4a°
20-3%9€¢68°
20-350298°
20O=3E 0T
20-366608°
20-3%E260°
¢0-306008°
20-306478"
20=-3gLLcR”
20-322¢06°
20-329666°
To-320801°
T10-3%8%61°
T0-31€942°
10-3T6h62°
10-379%82°
10-36T€L2°

10-3€109¢2°

£ 069~
0° 184~
9°'806-
2°9¢6~
6'626-
S'e8Y~
5§26 4-
Gegeh-
G RTh-
Teglo-

g EEYy~

F°Gly~
AR 2
AR TS A
hryly-
AR TR A
6°Ely~
9 €Elh-

0 hlh-~

L*9lh~

Te6le-

00°0089Y
02°0099%
00°0049%
0000299
3000094
00°008SY
00°0095%
0040055y
00°0026%
0040006
00°008%%
00°009%Yy
00°00%%Y
0000245
NG*0004Y
N0*GRYEY
00°*C0O9EY
G0*00%EY
60°002€Y
anr*000tEy
00°0082%
00°0C52h
00°00%2%
an*0022hy
00°0002%
00°0081%
0000971y
00°00%1%

on°0C2Ty

89



16°211
61211
66°T1T
£2°501
%2°901
£8°ETT
GLUETT
YETETT
Y6 €11
09° €11
88 ETT
66°ETY
90°€TT
80211
Z21eent
9€° 211
¥2 111
15021
§1°801
1L°€0T
09°66
60°007
€L°00T
09101
€6° 201
06°601
#8111
yeezIt

9% €Tl

68°2€
02°ct
08°€E¢E
910V
G1'6¢
96'1¢
%9°'1¢€
§0'2¢
SyT1¢E
6l'1¢€
16°1¢
0y'1¢
gg*ee
262¢
L2'tt
E0°tE
SI°HE
68°2¢
ye'le
89°1%
6L"SY
0E"GY
99°%y
6L"EY
9%°2%
68'6¢
SGEE
$0°€EE

gEe*le

890°99
ShH°69
Zh8°H9
€249
1%9°€9
0%0° €9
66%°29
£E98°19
2Ie* 19
LEL°09
891°09
$09°6¢
Y5066
88 4%° 8¢
BE6° LS
98€° L6
GE8° 96
€62°9¢
Lol GG
902°sS
2L Hs
EET*Hg
109°€6
LlOo*tq
096°26
ay0°2q
126°14
920°1¢

616°0g

10+4391182°~
104346292°~
104399662°

T0+3€2162°~
104316062 °-
10+31%682°-
10+395062°-
104390682~
10+30€182°-
10+32810€°-
10430250€°

10+31690¢°

10+3EE60€E°-
10+3T%262°-
104324562~
T0+366€0¢€° -
104366€0€°

T0+3€1922°

To+35€TL2°

T0+322892°-
1043L€262°-
1043LTv62°-
10+388062°-
T0+3€2L92°-
104399542 -
T0+3€€052°~
10+306692°-
10+328622°-

10+3€060¢€°~

20-3%622¢6"
20-3E66€E6"
20-3%2316°
10-30%611°
10-32850T1"°
20-34HT0%%*
20~364524%*
2C=-32L79%"*
20-3€962%°
[{AEYRAALM
20-3L1062%°
Zo-3jopley
20-319L09%°
20-364%91L%*
20-326914°
¢0-3486006°
20-309296°
20-39.88%"°
20-39L¢€08°
10-3499¢¢€1°
10-392€72°
10-3€2002°
10-39268T"
10-362L91°
10-3%0€4T°
10-388601°
20-36%806°
20-3608L%"°

20-36081Y*

10+36660€° -
To+36EcHl’ -
T0+318%L2"
10+43¢g21¢62° -
10+316062°-
T0+380%1¢"
10+31621¢°
10+368€TE*~
10+3g190¢° -
10+432910¢°
10+36408°
104389162
10+4343T562°
17438090¢°
10+¢32780¢°
10+396662°
10+32T622°
10+31€T62°
10+3€69%2°
10+43018062°~
10+3L€L62°~
10¢3LTH62°~
10+388062°~
10+43€LL52° -
1043996%2° -
T0+3€€062° -

T0+432¢€062°

10+436900¢€"°

10¢33%4H62°

20-3€€29L"
20-30LL18L°
20-3890%8°
T0-30%61T"
10-32840T1°
20-32124%9°
€0-3464%9°
¢0-389€L9°
¢0-38249¢9°
20-3986%9°
20-386629"
ZC=4re619"
¢c0-302289°
20-360662°
26-3€Thal”
20-32L0€%L"
20-3908z4°
¢0~360¢e1L°
10-392L71°
10~-3L9%61"
10-34cEle’
10-3€2002°
10-392681°
T0-362L5T1"
10-3%0€E%T"
10-388601"°
¢0-3€81T4%L"*
20-36%169°

¢0-356609"°

6 06¢E-
1°296-
2646~
¢ 684-
e*hvle-
1°296-
€ly6-
Golhe~
LoLlYG-
6296~
1° 696~
L 956~
AR R 1
HeGES-
6*BEG-
greh6—-

Hr 666~

6 E26-
A 1:A A
9°T18h-
LAFYR A
2eelh-
0*t94y~
849y~
Gtelh-
1°L8%~

G 664H-

00°0092¢
09°00%26
06°002¢2¢
00°00024
00°00816
00°C091s
00°00% 14
0d*00e1s
00°*G001Ts
00°0080¢
00°00904
71°00%04
00°002Cs
00°00C0¢
30°0086Y
00°0096%
00°00%6EY
00°0026%
00°0006%
20°0088%
300°0098Y
J3°00%8Y
20*0028Y
00°0008%
30°008LYy
00°009L%
00°004%LYy
00°00¢LY

00°000LY

30



€2°4H11
22 %11
68 ETT
96° €11
G6°EIT
YLH11
§9°H1I
E0°STY
G0°911Y
L2°€11
69411
98° 511
68° V1Y
[ TAE 184
Ly*ell
€6°H11
GE°HTT
12411
10° %11
SL°ETT
0E°ETT

31°1¢E
L1°1¢
[ 13847
€8 1€
LA RN
$9°0€
¥l°0¢
9€°0¢
ye'te
21*2¢
06°0¢
£E6°0€
06°0€
»1°0¢
r{ .M X4
9%°0¢
¥0°1¢€
BYI°1¢€
8E°LF
¥9°1¢
60°2¢

LEv*bL
892182
001°8L
whh oLl
16L°9L
9ET* 9L
€8y° 6L
LE8* YL
2024
0LG*EL
oce*2l
0e2*2L
069° 1L
110° 1L
16€°0L
2Ll 69
26169
6£5°89
9T16°49
86¢°L9
089°99

104366262°-
10+368L62°~-
10+386962°-
10+3CL6%2° -
10+38€062°~
104359992~
104320622~
104366182~
10¢36L222°-
10+430€0%2°~
10+3€2022°-
10+369242°~
T043L4062°~
10+4352962°-
10434960€°-
10+43€0T0€°~
10+396682°~
10432499082°~
10+4328982°~
10+398982°-
10+302982°-

20-360194°
20=35216%°
20-3L108% "
20-350244°
20-38T126°
20-30492%°
20-3€5TEN"
20-3CETTH
20-3%0654°
20-3%1005°
20-362€€Y *
20-309€ 14
20-309016°
20-3€€26€°
20-3€b18¢°
20-36 440y
20-39€0€5
20-3009€%°
20-3224%%°
20-39€9¢6h *
20-306028°

10+31826¢°

To+j2L26¢"
12+308¢6L22°~

10+3E60L2"

t

10+3726L2°

13

T0+38He8¢°
10+368¢0E° -
T0+3al60€E° -
T0+3L620€°~
TO+3E1692°~
10+4390662°-
10+32620¢€°~
10+320€1€"

To+dn220€°

10+328E62"

T0+39%20¢°

T0+36401€°~
T0+30ET1T1E"~
T0+43697T¢°~
TO+36917¢E°~
10+4320171€°-

e0~-3892La"
cC=-390gLa"
éc-3es00e
20=-3L5866"
20-304 0"
20=3664H¢9"
20-326629°
20-350009°
20-304669°
20-36962L°
20-3ET2€6"°
20-30%c09°
20-3eT6e6"
¢0-32€216"
20-3L9966"
20-3600066"°
20-3608229"
20-3809€9"
¢0-3.0849"*
20-38.699"

¢(-3808L9°

GrE16-
6 €Ty~
6616~
2o LIG~
226~
T° 156~
2°tYys—-
6946~
0 THE~
1°6¢€6~
L9666~
£ H0o6~
€' TL6-
GrELe-
1°€l6~-
€196~
€266~
6166~
9 T16¢~
2166~

8066~

00*0€9¢eg
1N *N0998
00°00%9¢
00*G029¢
20°G009S
J0*00866
a0*0096e
00°0CH56
3000246
0000654
0000848
00°GOYns
00°00%4H8
00°002%§
00°G0O0NS
00*00RES
00°0095¢s
J0°00%€S

00°0602¢€s

00°000ES

20°00824

91



FORM NTIA-29 U.S. DEPARTMENT OF COMMERCE
(4-80) NAT'L. TELECOMMUNICATIONS AND INFORMATION ADMINISTRATION

BIBLIOGRAPHIC DATA SHEET

1. PUBLICATION NO. 2. Gov't Accession No. 3. Recipient’s Accession No.

NTIA Report 82-114

4. TITLE AND SUBTITLE 5. Publication Date

November 1982

HF Ground Wave Propagation over Forested and
Built-up Terrain

6. Performing Organization Code

7. AUTHOR(S) | 9. Project/Task/Work Unit No.

By R HiTT

8. PERFORMING ORGANIZATION NAME AND ADDRESS
U.S. Department of Commerce 9104493
National Telecommunications and 10. Contract/Grant No.

Informat}on dT1n1strat1on, .

gnstgtutg or Je ?8ommun6c%818n Sciences

22> Broadway., Boulder, C 303

11. Sponsoring Organization Name and Address 12. Type of Report and Period Covered
Jefense Nuclear Agency NTIA Report
Washington, DC 20305 B

4. SUPPLEMENTARY NOTES

15. ABSTRACT (A 200-word or less factual summary of most signiticant information. If document includes a significant bibliography or literature
survey, mention it here.)

An integral equation method is presented for computing the vertically
polarized field strength over irregular terrain which is covered with
forest, buildings, or snow. The terrain cover is modeled as an
equivalent slab, and a general computer code, WAGSLAB, is developed.
Numerous special cases are treated analytically, and comparisons

are made with numerical results from WAGSLAB.

16. Key Words (Alphabetical order, separated by semicolons)

flat earth; HF ground wave propagation; irregular terrain; mixed
path; lateral wave, slab model; spherical earth; vertical
polarization

17. AVAILABILITY STATEMENT 18. Security Class. ( This report) 20. Number of pages
Kl unLimiTED. Unclassified 100
19. Security Class. (This page) | 21. Price:

O FoR OFFICIAL DISTRIBUTION.
Unclassified

¥rU.S. GOVERNMENT PRINTING OFFICE:1983—677-389 / 83




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


