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I NTRODU[T I 0N

fipHYD  is  an  APPLE§OFT  Program  ft]r  Hypo[entEr  Deter-

mination.      In   large  part  APHYD  i5  modeled  after  FA§THYPO

{HErmann,1979}.      §ubroutinEs   IlfiTINV,   M0l}LL.   CORRECT,    and   [OVARN

are  adapted  directly  frc}m  FA§THYPO   {and  Converted  from  FORTRAN

tc}   BA§It=}.      §imilarly]    sut]routines   TF{VDRV,    HODELIN,    and   TRmf}T

arE  adapted  +ron  HYP071   {Lee  and  Lahr,1972}.

NumErical   tests  indicate  that  APHYI}  and  HYP071  give

hypo[entral   sc]1utions  that  are  in  good  agreement  with  one

anotller ,

f}PHYD  is  designed  to  make  data  entry  and  Editing  as

painless  a5  pB55ible;   default  values  exist  for  nearly  all   input

prompts.     BEcause  the  calt=ulation  of  the  [ovarien[e  matrix  and

the  error  ellipse  is  a  tilne  Consuming  task,   and  t]e[au5e  various

applications  require  differEnt  types  c]f  output,   APHYl}  has  3

output  options:   screen  t]utput  without  error  analysis,   screen

output  with  error  analy5i5,   and  hard[opy  output   {with  error

analysis}.     The  first  twc]  options  are  intended  to  allc}w  the  user

to  i ind  a  hypo[Enter,   test  [onvErgenEe]   ett:.   without  having  to

wait  for  printed  c}utput.

Questions  and  Suggestions  [on[erning  fipHYI}  Should  t]e

directed  to  Dave  Evans  t]r  I}on  Steeples  at  the  I¢ansa5  Geological

Survey,   The  University  of  Kansas,   Lawrence,   KS  6a045;   phone

{913}   864   49P1.
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§ETTINE   UP   APHYI}

SEPARATE   FILE§=    STATION   LOCATIONS

Station  Coordinates   tin  dEc=imal   degreEs}   and  station

adjustmEnt5   tin  5econds}   for  up  to  20  Stations  are  stored  in  a

text  file  Called   '§Tf}TI0N§'.     To  write  Station  information  tt]

this  i ile,   the  Coordinates  and  delays  are  entered  a5  nATA

Statements   in   Bfl§IC  program  §TADATIN.      When   program  §Tf}DATIN   is

run  the  data  are  written  to  file  'STATI0N§'.

PARAHE:TERS   §PE[IFIED   A§   CON§Tf}NT§

In  addition  to  station  locations.   many  program  parameters

will   Change  depending  on  the  given  application  and  geograF)hit=

location.     Such  parametErs  include  the  P/§  velocity  ratio,   the

Coda  inagnitude  [onstants  [H  =  Cl   *   log{duratian}   -[2],   and  the

c:onvergenEE  Criteria,   and  default  values  for  initial   hyF)o[enter-

These  values  arE  5Et  as  constants  in  the  first  +ew  lines  of

APHYD   {lines   100-160}   and  are  doc=ulnented   in   the  prc]gram  listing.

Df}Tf}    INPLJT

To  speed  up  data  input,   default  values  exist  for  nearly  all

input  prc]mpt5.     In  each  Case  the  default    value  is  selected  by  a

I:arriage  return  {cr}.     In  this  writeup  default  values  are

5pecif ied  by  [de+=  I.     THE  default  value  of  the  f irst  prompt

{§TATI0N  LISTING   {Y/N}?}   is   'N';   all   other    {Y/N}   prompts  have

default  values  t]+   'Y'.
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{ 1 }       CIJTOFF   I:RITERIA

IlfixITER  =  maximum  allowablE  number   a+   iteratit]ns
EP[UT  =  minimum  change  in  epicenter  bE+ore  convergence  is

cal 1 ed
Zt:UT  =  minimum  I:hangs  in  depth  before  convergent:e  is  called
(Y/N)?
EdE+-YJ

fl  re5poncE  of   'N'   will   produce  promi]t5  for  new  [utt]ff
I:r i t Er i a ,

{2}       VELOCITY   H0I}EL

O=NEW   =   Produces  prompts  tc]  input  new  model   paramEtErs
l=E  l<AN§fi§   =   §Ele[ts  inodEl   I   which   is  Stored   in  5uE)routine

MODLL   {5EE  set   up   above}
2=§W  NEBRA§I¢A   :   §elect5  mc]del   2  which   i5  stored   in   HODLL

{5Ee  Set  up  above}
Edef=2J

{3}       PHfi§E   I}ATA

YRMODYHRMN  =  Year,   month,   day,   hour   and   minute  c]f   arrival
time.     In  fact,   any  string  of  chara[ter5  will   work
here.     [def =       I

§Tfi  =  §tatit]n  name.   'HfiLT'   means  input  a+   phase  data  i5
C:OmF)late.      If   the  5pe[if ied  Station   i5  not  in  text
file  STATlt]NS   {see  set  up}   then  the  user   i5  prompted
to  Eorre[t  the  station  name  or  enter  new  station
[oordi natEs.     [de+=none]

PT  =  P-wave  arrival   time  in  seconds   {}=0}.      [dEf=0.O]
PW  =  Cc]nfiden[E  weight   for  P-wave  arrival    {as   in  HYP071}.

[def=O   if   PT   >   CI]
Ede+-4   i+   PT   -OJ*

§T  =  S-wave  arrival   time  in  sE[onds   {>=0}.      [dEf=Q.O]
SW  =  t=onfidence  weight   +or   §-wave  arrival    {as   in  HYP071}.

Ide+=O   if   §T   }  OJ
[dEf=4  if   §T  =  0]*

C0Im  =  Duratic]n  of  earthquake  signal   tin  5econd5}   for
magnitude  determination.     [dEf=0]

*  Note  that  if  no  I)hase  data  exists  i or  P-arrivals  or  for
S-arrivals  at  a  give  station,   then  a  respon[e  <cr}  tor  time  and
weight  i5  all  that  is  required.



4

- - - +- I --------, I- I --.-, I- ,I,, I -------------------------------------- _ - _ _ _
{4}       INITIAL   GUE§§

TRlflL  LATITUDE  =  Just  that   tin  decimal   degreEs,   positive
values  for  thE  northern  hemisphEre}.     [def=  value
spe[if ied   in  program  line   14Cl]

TRIAL  Lt]NBITUDE  =  Trial   longitude   tin  decimal   dEgrees]
positive  values  for  the  western  hemi5phere}.
[def=  value  specif ied  in  I)rogram  line  145]

TRIAL  DEPTH  =   Initial   de|]th   tin   km}.   values  <   0  fix   the
depth  at  the  value  given.     [de{=_value  specified  in
F]rc)gram   line   150]

TFtlf}L   ORIGIN   TIHE   =   fi   guess   tin   seEc]nds}.       [def=   0.5
5e[c}nd5  less  than  the  Earliest  P-wave  arrival  tiine]

{5}       PRO[EI}lJRE   TYPE

1=P-DNLY   =   Earthquake  is  to  be  lc]catEd  without  the  use  of
§-wave  data   {EVEn   if   S-wave  data  were  input}.

2=P  and  §   =   EarthquakE  i5  to  be  loEatEd  using  bc}th  P-wave
and  §-wave  arrival   time  data.

3=S-ONLY   i   Earthquak.E  i5  to  l]E  lt]cated  using  only  §-wave
datal

EdE+-   2J

EDITINt3   INPUT

Input  data  are  presented  in  a  screen  display  after  input  is

complete.     E;creen  display  is  remt]ved  with  a  {[r}.     Any  input

values  can  be  Changed  or  corre[tEd  by  responding  tc)  the  menu

prompt=

-------- OPT I 0N§ --------
i-EHfiN6E
2=[HAN6E
3=[Hf]NGE
4=[HfiNGE
5=CHANBE
6=LOEATE
Edef =  6J

CuT-OFF   CRITERIA
VEL0t=ITY   I10I}EL
PHASE   I}ATA
INITIAL   BUE§§
PRODEl}uRE   TYPE
THIS   EVENT

Once  at  the  aF]propriate  level   {i.e.1  -5},   data  are  changed  by

rest)ending  to  the  prc)mpts  in  the  Same  way  the  data  were  input.
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OUTPUT

Output  is  given  through  t]ne  of  three  options:
-------- OUTPUT  FOFtMfiT ---------
1=N0   HARD   [t]PY    {NC]   ERROR   ANALY§I§}
2=N0   HARD   t=I]PY    {W/   ERROR   ANfiLY§IS}
3=HARI}   COPY             {W/   ERROR   ANfiLY§I§}
Edef=   1J

If  c]ptions  2  or  3   {with  error  analysis}   are  [ho5en,   APHYD  output

the  EovarienEE  matrix  a5  well   as  the  size  and  orientation  of  the

Epi[entral   Error  ElliF)sE.     Output  variables  are  listed  below=

ITERATlt]N   Df}TA

I  =  iteration  number   {0  fc]r  the  initial   guEs5}
LATITUDE  =  epicentral   latitude  in  decimal   degrees   {north  is

positive'
LtJNGITUDE  =  epic:Entral   latitude  in  decimal   degrEe5   {we5t   is

positive)
DEPTH  =  focal   depth   in   kin
OFtl6T  =  origin   time   in  5e[c)nds
F=M§  =  root-mean-square  of  travel-time  re5duals

STATION   I}ATA

ETA  =  station  name
I}IST  =  epic:entral   distance  to  station   tin  km}
fizH  =  azimuth  to  station
filN  =  angle  of   incidence.     'D'   indicates  a  dirE[t  arrival'H'   indicates  a  refracted  arrival   {hEad  wave}
I}LY  =  station  delay   tor  adjustment}   in  secc]nds
TP-t]85  =  observed  P-wavE  arrival   time  in  seconds
TP-t=AL  =  [al[ulatEd  P-wave  travel   time  in  Seconds
P-RES  =  P-wave  residual   {obsErved  minus  calc:ulated  P-wave

travel   time}
Plhl  =  weight   c]f   P-wave  rEading   (See  HYpt]71   ft]r   [onventic]n}
T§-OES  =  observed  S-wave  arrival   time  in  seconds
T§-GAL  =  Calculated  §-wave  travel   time  in  Seconds
S-FIE§  =  §-wave  residual
§W  =  weight  of   §-wave  reading

A  sample  run  c]f   AFHYD  and  a  program  listing  are  given   in
Appendix   A  and  Appendix   a  respectively.     EXEcution  time  alone
may  take  i ivE  minutes  or  more  fc}r  5cimE  earthquakes.
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APPENDIX    A

Sample   riLn   c]f    APHYD



] R LJ N
APHYD-
APPLE   PR06ftAM   FOFt
HYPOCENTEFi    DETEFtMINf}TltJN

STf}TI0N   LISTINt3    (Y/N)?
?Y
§TA          LATITUDE
§HAN          40.211
§HBN          4IJ.190B
SHCN         40.16
§HDN         40.1652
§HEN          4CJ.1614
§HFN         40.1679
§H6N         40.1468
§HHN          4Ct.130Z
***     (1)     CUT-OF.F

LONGITUDE       DLY
LOCI.3517       a
1rj(:).E485      il
loo.4E5E     a
10(J.3773      0
loo.5149     0
1CIcl. 2994       Cl
loo. 5858     a
1CIO. 42=5       CI
CRITERIA    ***

MAXITEFt=10   EPCUT=lE:-C).3    ZCUT=.D1
(Y/N) ?i
***     (2)     VELOCITY   MCIDEL    ***
C]=NE:W,     l=E    HANSA§,     2=SW   NEBF=ASH:A?2

§    W    NEBF{A§KA    VELOC:ITV    MODEL
VELOC ITY                          DEPTH

40
61.i
8.=5                               42

(Y/N) ?
***     (3}     PHASE   Df}TA    ***
ENTE:Fi:     YRMODYHRMN
?8£(:)915(J94¥

ENTEFt:     STATION,     PHASE   DATA   AND   CODA
O=FULL   WEIGHT,     4=N0    WE:IGHT
§TA=HALT   F.OFi   END   0F    DATA

§TA=    SHAM
PT   FOF{   §HAN=   ?56.67
PW   FOR   §HAN=   ?
§T   FIR   §HAN=   ?57.4
§W    FC}Fi    SHAN=    ?4
CODA   FOR   SHAN=   ?6.7

§TA=   §HBN
F'T   FOR   §HBN=   ?56.87
PW   FOFt   §HBN=   ?4
§T   FOFt   SHBN=   ?57.2
§W   FOR   §HBNE   ?4
t=ODA    FOFt    SHBN=    ?

§TAa   SHCN
FT   FOFi   §Ht=N=   ?56.a
PW   FOFi   §H[N=   ?1
§T    FC]Ft    §HC:N=    ?
§W   FOR   §HCN=   ?
Ct]DA   FOFt   §HC:N=   ?6.7

A1



A2-

§Tf}E   §HDN
F'T   FOFi   §HDN=   ?56.I
PW    F.DF{    §HDN=    ?
ST   FOR   §HDN=   ?
§W   FOR   §HDN=   ?
I:ODA   F.OF{   §HDN=    ?7.3

§Tf}=   SFHN
F'T   FOFi   §FHN=   ?56.9¥
F'W   FOR   §FHN¥   ?
ST   F.OFi   SFHN=   ?57.g5
§W    FOFt   SFHNag   ?4
I:C}Df}   FOR   §FHN=   ?9.5

---   SFHN   NOT   0N   §Tf}TI0N   LIST   ---
1§    IT   MISSPELLED    (Y/N)?
?Y

E:NTEFt    CORFtEC:T    STATION    NAME
?SHFN

§TA=   SHBN
PT   FOFt   §HGN=   ?56.9.I
PW   FC]R   §H6N=   ?a
ST   F.OF{   §HBN=   ?57.4
SW   FOFt   §HGN=   ?3
CODA    F.OF{    §HBN=    ?12

STA=   §HHN
F.T   FOFi   §HHN=   ?57.18
PW    FOF{    §HHN=    ?1
§T   FOR   §HHN=   ?
§W   F.Oft    SHHN=    ?
CODA   FOR   §HHN8*   ?7

§TAg=    HALT
§TN         P-TIME   PW
§HAN      56.67      a
gHEN      56.87      4
§HCN      56.8          1
SHDN      56.I         11
§HFN      56.9.5      a
SHBN      56.9.I      a
§HHN      57.18       1

§-TIME
57.4
57.a
C)

(J

5 7 . .5 3
57.4
'J

(Y/N) ?
?N

E:NTER   §Tf}TI0N   T0   EE   CHANBED
§TA=HALT   FOF{   END   0F   CHf}NBE§
§TA=§HBN
OLD   pT=56.93,    pw={],    sT=57.4,    §w=3,    DLm=i2
ENTER   NE:w   pT,F`w,§T,§w,DLm

{E.G.    .3.3.76,t:l,.I4.CJ2,4,10.7    )
?56. 55, 0, 57. 4, E,12§TA-T



§"     ,-TIN I,
§HAN      56.67      a
§HBN      56. 87      4
§HCN      56.8          1
SHDN      56.a         a
§HFN      56. 93      {J
8HBN      56.55      a
§HHN      57.18       1

-TIN
57.4
57.2
a
a
57 . 33
57.4
a

Put

(Y/N) ?
?
***    {4)     INITIAL   GUE§§    ***

ENTEFt:     LATITUDE,LONt3ITUDE,DEPTH,OFilGIN   TIME
LAT   AND   LONB    IN   DE:CIMAL   DEGREES
DEPTH   {    a.a   FOFt   FIXED   DEPTH
TFtlf\L   LATITUDE=
TFtlAL    LONGITUDES
TFtlAL   DEPTH=
TF{IAL    0FtlGIN    TIME=
***     (5)    PR0t=EDUFiE   TYPE    ***
1=   P-ONLY,    2=   P   AND   §,    ==   S-ONLY
?2
Lot:ATI0N    INFORMATIC}N,     EVENT   82C1915C1943
(1}--Mf]XITEF:=1tJ,    EPCUT=1E-03,     ZCUT=.01

(2) --VELOCITY   MODEL:       VELOCITY          DEPTH
40
61.1
8.25                  42

P/S= i. 7=2

(3}--PHASE   DATA=
§TA          P~TIME   PW
§HAN   56.67         0
§HBN   56.87        4
SHCN   56.8             1
§HDN   56.2            I)
§HFN   56.9=        a
§H6N   56.5.5        0
§HHN   57.18          I

§-TIME
57.4
57.2
a
0
5 7 . 5 .I
57.4
a

(4)--INITIAL   6UE§§:
LAT¥4o.  t5,          LONaLoo.3B
Z=.3(FREE),       OT=55.7

(5)--PF30CEDLIFIE   TYPES     P   AND   §
?
i---------opTI0NS......-...-.'............-....................

1=CHAN6E
2=[HANGE
5=CHANGE
4=CHANt5E
5=CHAN6E
6a=LC}[ATE
?

CUT-OFF   CFilTERIA
VELOC:ITV    MtJDEL
PHf}§E   DATA
INITIAL   6UE§§
F'F{t]CEDURE    TYPE
THIS   EVENT

--------- OUTPUT  FOFtMAT -----------
1=N0    HAFtD    I:OPY     (N0    EFtF{OFt    ANALY§I§)
2=NC}   HARD    CCIPY     (W/    ERROR    ANALY§I§)
•5=    HAFtD   I:OPY            (W/    EFtROF{    ANALY§I§)

?3

A3
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8209150913                                                                8Z09150113                                                        8209150943

(I)--HAXITEflglo,    EPCUT=lE-03,    ZcllT=.0l

(2)--VELOCITY   HODELi       VELOCITY         DEPTH

'0
11.1

8. 25                 12

P/§=l . 732

(}}--PHASE   DATA:

§TA        P-TIHE"     §-TIHE   §W

§HAN56,67        0        57.11

§HBN56.87157.21

§HCN56.8            10                 I

§mN56.2         0       0              I

§HFN56.93        0        57.331

§H6N56.§]        0        57.13

§HHN57.1010                 I

ll)--INITIAL   6UE§§:

LAT=40.15,          LON=loo.3E)

Z=3(FREE),       OT3§§.7

(5)--PROCEl)URE   TYPE:    P   AND   §

I    LATITUDE   LON6ITllDE   DEPTH      0R16T

0     10.15           loo.38          3             55.7

I      40.IE)ll      loo.3716     1.273

2     10.177+      loo.3701     2.172

3     40.178        loo.3705     I.995

1     10.178        loo.3701      I.816

510.178100.37041.729   55.731

6     10.178        loo.3701     I.681

7     40.178        loo.3704     I.46

8     10.178        loo.3701     I.617

STA         l}IST      AZM      AIN      PLY         TP-OB§      TP-GAL      P-RES      PW      T§-OB§T§-CAL         §-RES      §W

0               56.67     .88             .056

0                56.87      .611           .522

0               56.a        I.143        -.097

560     0              56.2       .I?1          -.028

8lD     0               56.73     I.231       -.038

790     0              56.53     .832          -.036

850     0               §7.18      I.363        .083

COVARIEN[E   MATRIX

.188                       -.618                       -.3lq                          -9.112
-.618                     2.0}3                        I.118                          30.?55

-.31?                      I.118                        .618                             17.168

-?.112                   30.955                      17.168                        171.229

57.'      I.i2'
57.2        I.063

0              2.01'

0               .8§5

57.33     2.138       -.512

57.4        i.441        .225

0              2.!'1       0
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LATITUDE            LON6ITuOE            DEPTH            OR16IN               m§

10.178                   loo.3704             I.64             55.731           .093

+-lE-03                  +-0                  +-.075       +-2.Old

+-.132lKH              +-.0103KH

Emm  ELLip§E!   x=  OKH       y..i3aKil       "ETA.   73.o87i627

MA6NI TIII)E= .19

I)ETERHINED   FROH   6    CODAS

8209150Pl]                                                               8209150?43 8209150943
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Listing   of   APHYD
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50   REH ''''t'''I'I'''l''l''t't''t'''l''tl'!!''''''!t''''''''tltl'
55      REH!                                                                                                                                                               I

60      REH   I                                                         APHW                                                                                        I

65       REP    I       APPLE§OFT   PF!86RAM   FOR   HYPO[ENTEF]   DETERMINATION                          I

67     REft'                                                                                                                                                      I

70      REH   I               SOME   §uBROuTiNE§   ]N   APHyB   WERE   "KEN   FmH   OR                     I

72      REH   I      ADAPTED   FROM   'Hvpo7i'     (LEE   AH8   LAHR,    !8751    AND   m8M          I

75       F{EH    I       'FA§THYPO'     (HERMANN,1979)                                                                                            I

77       F!EMl                                                                                                                                                                                     I

80       REH   t                WRITTEN   FOR   AN   APPLE   COH"TEF}   BY   DAVE   EvflN§    {7/82}    I

85     REH  tll*IIItllltll**ll*DBE  7/1/82lStlll*tll**tl*Ilttl**t*Il*ll
87      REH

88      REH

90       FiEM

180      REH                                      llS   SET   [8N§TANT§   ***

102       F!EM

105   PI   =   3.1415q2645:R1   =   PI    /    180.0

ilo   KH   =   lil.1!5

120   P§   =    i.732:    F}EM         1«   P/5   VELOCITY   FtATIO   ***

125   IX   =   10:    REH         !*1   HAH   N"8ER   0F   ITERATI0N§   *!1

130   E[   =   0.001:    REH         11*   EPICENTER   CllT-OFF   I)I§"NCE   t**

135   ZC   =   0.018:    REM         *f*   DEPTH   8uT-OFF   *11

148   TA   =   40.i5¢8:    REM         ti*   IiEFAULT   IN]T(AL   mTiTUDE   ***

145   "   =   100.3800:    REX         *1*   DEFAULT   INITIAL   LENGITu8E   !11

150   I   =   3:    REH      tl*   DEFAllLT    INITIAL   DEPTH   1«

155   TO   =   60.0:    REX         *«   UPPER   B8uN8   FOR   INITIAL   TIME   *tf

168   Cl   =    1.86:C2   :   1]49:    REM         1**   MA6IN"BE   CON§TANT5   *f*

1!2      REX

165      REH                                      ***   HaTRlx   oAHplN6   [oN5TANTg   !*i

170       REH

175   §6(1)    =   0.88$1:§6(2)    =   0.Cool

185   §6{3)    =   0.8001:§S(4)    =   0.Cool

190    ITER   =   0.0

195   FLAB(i)    =   8.0:FLAG(2)    =   0.0

200      REM

20§      RE#                                        I**   SET   DIHENSIEN§   i**

Ilo       F!EM

2i5   N   =   50:    REH      t**   mx"uM   NUHBER   OF   REAOIN8§   ***

217   NO   =   a:    REH             1*1   NUMBER   8F   §TATI8N§   ON   STATION   LIST   Ill

2Z0      D"   Y(4,N),X(4,N}

225       DIM    II(N),#(N)

230      DIH   "N),TT{N)

2+35      8IH   TP(N    /    2},T§(N   /    2}

240       DIM    T(«),8E(N)

245       8IH   §«S(10),§A{lc),§0{LO},§B(18)

tf I   DEF]HE   ROUND-OFF   FUNCT]ON§   ***

8EF       FN   RD(X)    =    (    INT    (X    I    100   +   8.5)}    /    108

DEF       FN   RO{X}    =    {    [NT    {X    I    1000   +   a.5))     /    1000

DEF      FN   F}L(X)    =    (    INT    (X    I    10000   +   0.5))    /    10088

REH                                     *I]   DEFINE   WEI8HTIN6   FUNCTION   l**
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FN   WT(J}    =    (4   -J)    I   0.25

REH                            *lt   oEF[HE   [OHHON   LOG   FUNCTION   II±

REH

DEF      FN   CL(X)    =   0,434294482   I       L86    {X)

322      REH

325      HOME    I    PRINT    .APHY8-I:    PRINT    .APPLE   PROGRAM   FOR"

330      PRINT   8HypocENTER   DETERMlmTIDN.

335      PRINT    :    PRINT   u§TATION   LI§TIN6    (Y/N)?-

340      INPUT   A$

345       IF   AS   =    BYg    THEN   355

550      80TO   370

355      REX

S60      60§UB   16000

365     80"  370
370      REM

1!'   CALL  §"LI§T   11'

i*]  call  mTA]N  I »
375      BO§U8   5000

380     8N   A3   60TO   5030,5130,6440,5210,5400,335

385      REH

390      60§118   1000

395      REH

400      60§118   2000

405      REH

ltt   CALL   DELTA   llt

ltt   CALL   "VORV   1**

i«  cflLL  "mT  *i*
410      60§UB   3000

415    AW    =    0.0

120     FOR   I   =   1   "  in

125    X(4,I)    =    i.0

430   W(I)    =       FN    NT(Il(I)I

435    AH    =    AW    +    W{I)

440      NEXT

41§    AW    =    AW    /    NH

450   I(2   =   0.0

455     FOR   I   =   i   T0   M

460   a   =   T8(I)    -TT(I}    -TO

465   R2   =   R2   +   8   I   8   I   W(I)    /   AW

470      NEXT

475   R2   =   R2   /    (NH   -   4)

48o   R3   =      §aR    {R2):    REM       11    R3=WE{8HTEI)   Rrl§   *i

485   L1    =      FN   Rl(TA):L2   =      FN   RL("):L3   =      FN   RO(Z):L4   =      FN   Flo(TO}:L5   =      FN

RO (R3)

4qo      lF   ITER   {       }   0   THEN   505

495      HBHE

500      PRINT   .I   LATITIIOE   LBN6ITlloE   DEPTH      0R16T      RH§°

505      PRINT    IT;:    HTAB   4:    PRINT   Lli:    HTAB    13:    PRINT   L2;:    HTAB   23:    PRINT   L3;

:    HTAB   29:    PRINT   L4;:    HTAE   36:    PRINT   L5

ilo     mR   J   =   i   TO   4

515   §uM   =   8.0

520      FOR   I   =   i   TO   in

525   §uM   =   SuM   +    X(J,I}    I    (T8(I)    -TT(I)    -TO)    I   I(I)    /   AW

530      NEXT

535   88(1!   =   §im
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540      NEXT

515     FOR   I   =   1   "   4

550      FOR   I   =   1    TO   4

555   §uM   =   0.0

56S      FOR   K   =   1    "   NM

565   §uM   =   §uM   +    X(I,K)    I    X{f,K)     I   #(K}     /    AW

570      NEXT

575   B(I,I)    =   SLIM

580       NEXT    :    NEXT

5?0      REH

585      REH      itS   FORn   ATA+I*§16flA   *i*

600      REX

605      FOR    I    =    1    Tq   4

610      FOFi   I

615   A(I,I)    =   B(I,I)

620     NHT

625   A{l,I)    =   8(I,1}    +   §6(1}

638      NEXT

635      ]F   [Z   =   0.0   THEN   670

640      FBFi    I    =    1    TO   4

615   A(3,Il    =   0.0

658   A(I,3)   =   0.0

655     NHT

660   A(:,3)   =   1.0

665   88(3)   =   0.8

670      REH i«  call  mTlw  i**
675     80§UB   4000

6?6      REH

677      REH                             It*   I(I)=§OLUTI0N   VECTOR   *tl

678      REH

680      F0f}    I    =    1    TO   4

685   §uM   =   0.0

690      FOR   I   =    1    TO   4

6P5   §Utl   =   §"   +   A(I,I)    *   BBtl)

700       NEXT

7051(I)    =   §LjM

710       NEXT

715       FiEM

720      REX      t«   XX   A«8   YY=   XH/8E6   t**

725      REM

730    YY   =   KM

735   XX   =   0.5   I   KM   I    (    [8§    ((TA   -0.5}    I   Rl)    +      COS    ({TA   +   0.5}    I   R1)i

740    DI§T    =       §8F}     (XX    I    XX    +    YY    I    YY)

745    XX    =        AB§     (XX):YY    =       ABS     (YY}

750   i(i)    =   I(I)    /   XX

755   [(2}    =   C(Z}    /   YY

768   TA   =   TA   +   I(2}

765  "  =  "  +  C(1)
7?0      IF    (   A8§    ![(3)})    {.      =   5.8   THEN   780

775   C(3)    =      §6N    (C(3)I    I   5.0

788    Z   =    Z    +   C{3)

785      IF   Z    }   0.0   THEN   7P5

790   Z   =   0.Cool

795   TO   =   TO   +   C(4}

800    [T   =    IT   +    1



itl!

802

tiMfi

804

flMEi

Ill   CHECK   FOR   CONVERGENCE   Itt

(I(1)))    {    EC   AND    (    A85    (C(2))I    {   E[   AH8    (    AB§    (C(3)I)    {    Z[   "EN

815

810      ]F   IT   {    ]X   "EN   385

815      IF   [Z   =   0.0   THEN   855

820      FOR    I    =    1    TO   4

825      FOR   J   =   i    TO   4

830   A(I,I)    =   8(I,I)

835      NEXT

810   f„l,I)   =   8(I,I)   +   §6(I)

845     NHT

850      REH

8§5     60§UB   4000

860      IF   FLAG(2)    =    I    THEN   Bq5

865      REH

870      60§UB   12000

875      REH

880      60SUB   13000

885      REft

890      60§UB   15000

8'5      flEH

?00     80§UB   14000

It*  CALL  mTiw  *i*

**1   CALL   COVARN   I*t

1**   fall   ELLIPS   *]*

ti*  call  m6  Ii*

11*    CALL    0ATAOLIT    1**

905      PRINT    :    PRINT    .0=RETllRN   T0    INFO   AHI}   HEHLIP

Plo      PRINT    n9=ENO-

915       INpllT   Al

920       IF   A1   =   9   THEN   935

925   FLAG(3)    =   0.0:ITER   =   0

930      6BTO   7000

935       END
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1000   REH                                                       'l!'''''''l't''tt'''I'''
1010      REH                                                                                                 l**   5uBB0UT[NE   DELTA   t**

1020   REH                                                       'l'''''!''!''t''tlt'tl''
1021    BEH  I'I'l'lll''l'!Il''tl''''I!!I''II'!''!!'l!!'It!I'''!I
1822      REM   I      'DELTA'    £AL[uLATE§   8lsTAN[E   FROM   EPICENTER   "

1823     REH   I                  §TATION§   tl.E.    in,"   "   {§A(I!,so{IIi.

1024      REX   I                     IT   AppR8xlmTE§   GREAT   tlR[LE   DISTANCE.

1025     REH   l**I*lll***IIlt****l**II**tl***tl*!!"lI***I***I****

1030      FOR   I   =   1   "   NR

1040   BA   =   §fl(I)    -TA

1050  80  =  §0(I)   -"

1060   8ytn   =   in   *   KH

1070   DX(I)    =   0.5   I    {    [0§    (TA   I    F}l}    +      COS    {§AII)    I   R1!)    I   881    KM

1080   8E(I)    =       §GR    (8X(I!     I   BX{I)    +   By(I)     I    BY(I)}

10,0       NEXT

1100       RETIIRN

1110       END
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2000      REX

2005      REH

2010      REH

2015    REH  '1!''1!11''1'''''''11'11
2020      REM   I

2025      REH   I

2030      REM   I

2¢35      F!EH    I

2040      REM   I

2045      REH   *

11''''''''''''11''1''''!1
1**   §llBROUTINE   "VORV   ***

'1''''1'''''''''''1'1!'''

[ALCuLATE§   TRAVEL   TIMES   FROM   HYPO[ENTER

"  "E  5TATI0N§.

MOST    8F    THE   C8BE   FOF{    TF}AVT]H    1§    TAKEN

FROM   HYP07l    §uBR0uTINE   TRVDRV

WHERE   PO§§IBLE   VARIABLE   NAHES   ARE   §"ILAR   "

THOSE    IH    HYP071.

2050      REM   I

2055      REM   I

2060    REH  ''111'''''1''''1'1'11'''''''1'1''1
2065   Z2   =   I   I   I

2070      FBF!   L   =   i    T0   NL

2075      IF   I}(L)    }    Z   THEN   2095

2080     NHT

2085   JL   =   NL

2090      68TO   2105

2095   JJ   =   L

2100   JL   =   L   -   1

2105   TX   =   Z   -D(JL)

2118   T§   =   TK   I   TK   +   0.000001

211=       IF   JL   =   NL   THEN   2150

2128      FOR   L   =   JJ   T0   NL

2125   §R   =      §8R    (V2(L)    -V2{JL}}

21.30   TJ(L)    =   »(JL,Ll    -TK   I   5R   /    (V{L)    I   V(JL))

2i35  M(u   =   nD(JL,L)   -"   *   vtJL]   ;   §R

2140       NEXT    L

2145   XO   =   V(JJ)    I   V(JL)    I    (TJ(JJ}    -"(JL,JL})    /    (V(JJ)    -V(JL))

2150      FOR    I    =    i    T0   NR

2155      (F   JL   =   «L   THEN   2355

2160       FBF{   M   =   JJ    T0   NL

2165    TR(M)    =    TJ(M)    +    8E(I)     /    V(M)

2170       NEXT    M

2175  "  =  9q9.99
2180     FBF!   I   =   JJ   "   NL

2185       IF   TRIM)     }   TH   THEN   2205

2190       IF   8J(H)    }   8E{I}    THEN   2205

2lp5   K   =   M

2200   "   =   TF'(M)

2205       NEXT   M

2210      IF   I)EII)    (    X0   THEN   2275

2215      REM   ltl

2220      REH   il*   "AVEL   TIME   FOR   REFRACTED   mvE   11*

2225      REH   111

2230   T(l}    =   TR(K)

2235   DD   =    i.0   /   V(K}

2240   DZ   =      -      §8R    (V2(K}    -V2(JL))    /    (V(K)    I   V(JL}}

2245   Al(I)   =     -V«u    /   V(K)

2250   TS(I)    =    8H.

2255      GOT8   2715

2260      REH   l!t

Z265      REH    11*   TRAVEL   TIHE   FOR   DIRECT   WAVE   lil

2270      REX   *11
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2275      IF   JL   <       }   i.8   THEN   2355

2280   §R   =      §8R    tz2   +   DE{I)    I   nE(I!!

2285   8   =   §R   /   V(1!

22qo     IF   a   }     =   "   THEN   2238

2295      REH   t!1

2300      REH   *i*   TRAVEL   TIME   FOR   DIRECT   mvE   IN   FIRST   LfiyER   i**

23$5     REH   Itt

2310   T(I)    =   8

2315   D8   =   8E([}    /    (V(1)    I   §R}

2320   DZ   =   Z    /    W(1}    I   §R}

2325   AI{I)    =   DE(I)    /   §R

2330   TS(I)    =    888

2335     80"  2715
2340      REH   1!*

2345      REH   I t*   FIND   fl   BIRE[T   WAVE   TinT   w]LL   EMERGE   AT   "E   STATION   !!*

2350      REH   *tt

2355   XB   =   OE(I)

2360   XL   =   BE(I)    I   TK   /   I

2365   81    =    XB    /       §8R    (XE   *    XB   +   T§)

2370   L1    =    XL    /       §&Fi    {XL    I    XL    +   T§)

2375   82   =   81   I   81

2380   L2   =   Ll   I   Ll

2385  88   =   "   I   Bi   /     §aR   ti.OOOooi   -82!

23P8   BL   =   TK   I   Ll    /      §CR    (1.000001    -L2}

2395      FOR   L   =   1    T8    {Jl   -1}

2400   DB   =   08   +    {"K(L)

2105   DL   =   BL   +    {THK(L)

2410       NEXT

Z115      FOR   LL   =   1    T8   25

2420      IF    (88   -   DL)    {   0.02   THEN   2520

2125   X"   =   XL   +    (8E{I)    -DL}    I    (X8   -XL)    /    {D8   ~   DL)

2430   u   =   XTF{    /       §8R    (XTR   I    XTR   +   T§}

2135   U2    =   11    I   11

2140   80   =   TK   I   Ll   /      §8R    {1.000001   -1!2)

2445      FOF!   L   =    i    TO    (JL   -    1)

2150   80   =   I)0   +    (THK(L)    I   11)    /      58R    W2(JL)    /   V2(H    -112}

2455      NEXT

2460   TEST   =   nEtl!    -80

2465      IF      AB§    (TE§T}    {      =   0.02   THEN   2535

2470      IF   TEST   =   8.0   THEN   2535

2475      ]F   TEST   }   0.0   THEN   2495

2480    X8   =    XTR

2485   88   =   Ilo

2190    60"  2505
24?5    XL   =    XTF{

2500   DL   =   DO

2505      lF   LL   {    10   THEN   2515

2510      lF    (1.8   -u)    {   0.0002   THEN   2535

2515       NEXT

2520   XTR   =   0.5   I    lxB   +   XU

25z5   u   =   x"   ;      §aR    {xTR   I   XTR   +   T§i

2550   U2   =   U    I   11

2535      [F    (i.0   -U)    }   0.0002   THEN   2615

2540      REH   1**

254§      REM   I **    IF   u    1§   TOO   NEAR    i,    EOMPuTETL   A5   WflvE   ALONG   "P   8F   LAYER   J2
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mH

2550     REH   Ill

2555   "   =   TD(JL,JL}    +   DE{l)    /   V(JL)

2560      IF   JL   =   NL   THEN   2§70

2565       IF   TC    }      =   TM   THEN   2230

2570   TII)    =   Tf

2575   8D   =    i,8   /   V(JL!

2580   8Z   =   0.0

2585   AI(I!    =   0,q9q9q99

25q8   TS(I)    =   H8p

2595      GBTC   2715

2600     REH   lt'

2605      F!EM   1«   TRAVEL   TIME   FOR   B]RE€T   mvE   BELoW   F]R5T   LAyER   Ill

2610      REH   *tl

2615   T1    =   TK   /    (V(JL)    I      §8R    {1    -u2)I

2620      FBR   L   =    1    T8    (JL   -1}

2625   Tl   =   T1   +    ("K{L)    I   V(JL))    /    W2(L)    I      §8R    (V2{JL)    /   V2{L}    -u2}}

2630      NEXT

2635      lF   JL   =   HL   THEN   Z645

2610      IF   T1    }t     =   "   THEN   2230

2645   T(I!    =   Tl

2650   §2   =      §&R    (1   -U2):§3   a   §2   A   3

2655   ALFA   =   TK   /   §3

2660   BETA   =   "   I   u   /   W(JL}    I   §3!

2665     FBF}   L   =   i   "    (JL   -1)

267®    SK   =    (    §E!R    (V2{JL)     /    V2(L)    -Lj2})    A    3

2675   VK   =   "K(L)    /    (V2(H    I   §K)

%88   ALFA   =   ALFA   +   Vg.   I   V2(JL}

2685    BETA   =    BETA    +    VK    I    V(JL}     I    Ll

2690      NEXT

26?5   D8   =   BETA   /   ALFA

2708   BZ   =    (i.0   -V(JL}    I   u   I   8D}    /    (V(Ju    I   §2}

2705   AI(I)    =   u

27lS   T'(I)    =    poe

2715    I(1]I}    =       -DD    I   8X(I)    /   I)E([!

2720   X(2,I}    =      -BD   I   I}Y(I}    /    DE(I)

2725   I(5,I}    =   BZ

2750      NEXT    I

2735      REH   lt*

2740      REH   *1*   £OWERT   Al(I)    T0   DE6REE5   *tl

2745      REX   l*t

2758      Fin   I   =   1   TO   NR

2755   in  =   AI{Ii

2760   AI(I}    =      A"    (AA   /      §8F{    (    -AA   I   AZ}   +    i.8})    /   Rl

2765      IF   AI(I)    }      =   0.8   THEN   2775

2770   AI(I)    =   AI([}    +    188,0

2775   A](I)    =    188.0   -AI{Ii

2780      lF   AIll)    {   90.    THEN   2790

2785   Al(I)    =    180.    -AI{I)

2790      NEXT    I

2795      RETURN

2808      END

3000      REH

5010   .np

REH

l'!l'!!Il''I'Illt!l''''!

i»  §uBR8iiT]NE  "mT  f«
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30Z0   REH                                                          l''''I't'''ttl'ltl'l''''
3021    REH  ''1'1''1''1'''''''11'1'1'111''''1'111'''1''1''111'1'1'1
3022      REri   I      '"MAT'    was   ADAPTED   FF}8H   Hypo7i    (LEE   AND   lam,1975   )

3o23      REH   I         THIS   §ilBRouTINE   §ET§   up   mTRlcE§   By   o8§ERVAT]oN

3024      REM    I                          IT   [AL[ulATE§   §-WAVE   TRAVEL   TIMES,    ABI)§   STATION

3025       REH    I                          DELAYS,    AND   ADJU5T§   WEIGHTS   FOR   P-ONLY   AND

3026      REM   I                         §-ONLY   §OLLjTIEN§

3027     REH   ll***III}llt*l*IIItl*ll***lll*Il**ll*}lI******Il*I*t***

3030   NM   =   0,0

3040     FOR   I   =   1   "   NR

3050      [F   TP(Il    {      =   0.0   ANI)   IP(I)    =   4.0   THEN   3150

3060   RH   =   NM   +    i

3078   Y(1,NH)    a    X(i,I)

3080   Y(2,NH)    =    X(2,I)

3090    Y(3,NM)     =    X(3,I}

3100    II(NM)    =    IP(I)

Silo       ZF   A4   (       }   3   THEN   3130

3120    ]](NH)    =   4

3130   TT(NM)    =    T(I)    +   §D(I)

3140   "(Nm   =   TP(I)

31=0       IF   T§(I)    {       =   0.0   AND    1§(I)    =   4.0   THEN   3250

3160    NH    =   NM    +    i

3170    Y(1,NH)     =    X{1,I)     I    P§

3180   Y(2,NM)    =    X(2,I)     I    P§

3190   Y(3,NH)    =   I(3,I)    I   P§

3200   ]I(Nm    =   1§(I)

3210       IF   A4   {:       }    1    THEN   3230

3220    I!(NM)    =   4

3230   TT{Nm    =    tTtl)    +   §1)(17}    I   p§

3240   T8(NH)    =   T§(I)

325¢      NEXT

3260       FOR    I    =    1    TO   NH

3270      FOR   I   =   1   TO   3

3280   I(J,I)    =   Y(J,I)

3290      NEXT

3308      NEXT

3310       F{ETllRN

3320      END
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4000   REH                                                     'l'''''''''l''l'''t!''t''
ioio     flEH                                                                                     Ii*   §uBROuT{NE   mTINv   ill

4020   REH                                                    '''I''''''''''I''''t'''l'
4021   REH  l''''IIl''ll''tlll'''''llll'''I''*I'''''l''''l''ll!''1
4022      REX   I

4023      HEH   I       'HAT]NV'     ]NVERT§   A   §YHETRIC   IX4   HATRIX,    NAHELY   "E

4024      REX   I                     mTRlx   oF   PARTIAL   OER{vATlvE§

4025      REH   I

1026   REH  l'''Il'lll!llll'''fl''t''lI''!I'll'''t'''''lll'tt'I'tl
4030      FOR   K   =    i    T8   4

4040   PV   =    i.0   /   A(i,1)

4050      FOR   I   =   2   TO   4

4860   VA(I    -i)    =   A(1,I}

4070      NEXT

4080      FOR    I    =    1    TO   3

4098   YA   =      -VA(I)    I   PV

4108   A{I,4)    =   YA

4110       FOF!    J    =    1    TO    3

4120   A(I,J)    =   A(I   +    1,I   +    i)    +   VA(I)    I   YA

4138       NEXT    :    NEXT

4140   A{4,4)    =      -PV

4150      NEXT

4160      FOR    I

4170      FOR

4180   A(I,I)

4190       NEXT    :    NEXT

4200      FOR    I    =   2   TO   4

4210      FOR   I    =    1    T8    (I    -    1)

4220   A(I,I)    =   A(J,I)

4230       NEXT    :     NEXT

4240     RE"RN

4258      END
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5000    REX                                                            t''t''t'l'ltl'lltllt!!'''
5010     REH                                                                                       II*   §UBR0uT[NE   PA"lN   *I*

5020    REH                                                          '''!lIItI'!I'!l''lI!'''!'
5021   REH  lt''''''l''''Itt''l'lll't''''!!'ltt'''t'''l!''tl!l'llt
5022      REX   I

5023     REM   I      'mTAIN'    aLLBN§   "E   Li§ER   "   INTERflcTlvELv   I«pHT

5024      REH   *                      EB   DATA   flND   PROGRAH   PARAHETER§.       DEmuLT

5025      REX    I                      VALUES   {€Fl)   EXISTS   FOR   NEARLY   ALL   PARAMETERS

5026      F!EM   I

5027     REH   **tl!IIlli!I**l****}****I*tl**tl***I*l**l*II***t**Sl**

5030      HBHE    :    PF{[NT    qt*l    {1!    Cut-OFF   CF{ITERlfl   !tlB

5040      PRINT    8MAXITER=g!lxie    EPcl!T=q;EC;"    Z[L!T=g!Z€

E050      PRINT    P{Y/N)?8:     INPUT   A$

5060       IF   AS   =    bN"   THEN   5890

5078      IF   FLAG(1)    {      }   0.0   "EN   7000

5080     68"  5130
5090      INpiiT   BmxlTER=p;[x

5100       INPUT    qEPCLIT=";E€

5118       INPUT    »Z€uT=8izc

5120      60TO   5048

5i3O     H"E   :   PRINT   8*ii    {2!   vELoclTy   rio8EL   *t!"

5140      REX                                                                                       ***   tall   MO8ELI«   *t*

5i50     6O§un   9000

5168      ZF   FLAG(1)    {       }   0.0   "EN   7800

5170      HONE    :    PRINT   u"*    (3)    PHASE   DATA   **t"

5i8O      REM                                                                                              f*t   CALL   PHAmTIN   &*f

5lqo      68§118   6000

5200      !F   FLAB(1)    {       }   0,0   THEN   7000

5210      HBHE    :    PF{]NT    q**S    (4)    INITIAL   6llE§§   t*f !'

5220       PRINT    :    PRINT    .ENTER:    lATITUBE,LCNEITUDE,DEPTH,ORIGIN   TIMED

523o      PRINT    "LAT   Am   LON8    IN   DEciHAL   oEEREE§®

5240       PF{INT    dBEPTH    {    0.0   FOF}   FIXED   8EPTHB

5250      INpllT   "TRIAL   LATI"OE=   I;R$

5Z60      IF      LEN    (AS)    =   0   THEN   5280

5270   TA   =       VAL    (AS}

5280       INPUT    "TF}[AL   LONSITUBE=    .;A$

5290       IF      LEN    (AS)    =   0   THEN   5310

5300   "   =     VAL   (AS)

5310      INPIIT   ''"IAL   BEPTH=   P;A$

5320      [F      LEN    (AS)    =   0   THEN   5340

5350   I   =      VAL    (Af )

5340       INPUT    »TR[AL   8Fil6ZN   TIHE=    B;A$

5350       IF      LEN    (AS)    =   0   THEN   5370

536S   TO   =      VAL    (AS)

5378   CZ   =   0.8:    IF   Z    }      =   0.8   THEN   5390

5380   CZ   =   1.0:I   =      -Z

53q8      IF   FLAG(i)    {      }   0.0   "EN   7000

5400      H"E   :    PRINT   8*11    (5)    PROCEDURE   TYPE   tll"

ill8      PRINT    81=   P-ONLY,    !=   P   AND   i,    3=   §-ONLY8

5420       INPUT   A$

5130       IF      LEN    (AS)    (       }   8   THEN   5450

i440   A!   =   q28

5450   A4   =       VAL    (AS}

5460      REH

5470      60§118   7000

1»   Cf}LL   MEN8   I **
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5480      RETURN

5490      EHB
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6000   REH                                                       ''ll'''''t''ll''t'lI't'l''1
6¢10      REH                                                                                               *I*   SUBROUTINE   PHfll}ATIN   Il*

6020   REH                                                  ''l'''''''''''''l'l'l't'''l
6021   REH '''''''t'I„''''''t'I''I'''lllI''Il'I'''lI'llll'I!l'''
6022      REH   I

6023      F!EM    I       'PHABATIN'    ALLOWS   THE   115EFI    TO    INTERCTIVELY    INPUT

6024      REH   I                     EARTH&uAKE   pm§E   DATA.

6025      REX   I

6026     REH  IIIIl*lllltl**lII*tllll}I*Ill*I}**Illlll****lll*}*lI**
6030       PRINT    PENTER:    YRMBDYHRHNP

6040       INpllT    YHI}HH$

6050     PRINT   :   PRINT   -ENTER:   §"TION.   pm§E   OA"   AND   coma

6060      mlNT   8                     O=FuiL   wE16HT,    i=NO   HEI8HT8

6070       PRINT    B                       §TA=HALT   FOR   END   0F   DATA8

6080   NR   =   0.0

6090      FOR   I    =   i   TO   50

610S   NR   =   NR   +    i

6110       PRINT    :     INPLjT    8§TA=    I;§NS(I)

6128      ]F   §NS{I)    =   qmiT.   THEN   6420

6130      PRINT    qpT   FOR    q!§NS(()i'=    a;:    INpllT   A$

6148       IF      LEN    (AS)    {       }   0.0   THEN   6160

6150   At   =    HO.OI

6160   TP(I)    =      VAL    (At)

6t70      PRINT    gpw   FOR    n;§NStz,;.=    .;:     INPUT   fl$

6180       IF      LEN    (AS)    {       }   0.0   THEN   6200

6190   AS   =    |0-OR

6200    IP(I)    =      VAL    (AS)

6210      PRINT    q§T   FOR    q;§NS(l}i.=    .;:    IHpllT   A$

6220       IF      LEN    (AS)    {       )   0.0   THEN   6240

6230   AS   =   ,0.01

4240   T§(I)    =       VAL    (AS}

6250       PRINT    P§W   FOR    b;§NS(I);-=    P;:     INPUT   A$

6260      IF     LEN   (At)   {      }   0.0   "EN   6280

6270   A!   =   10.01

62801§(I)    =      VAL    (Flt)

62qo      PRINT   e[08A   FOR   .;§NSt[,;„=   .;:    INPUT   A$

6300      lF      LEN    (AS)    {       }   0]0   THEN   6320

6310   A'   =   |0.On

6320   8l!R(I)    =      VAl    {AS)

6330      IF   TP(I)    {       }   8   0R   IPII}    {       }   0   THEN   6350

63'0   [P(I)   =   4

6350       ]F   T§(I)    {       }   0   0R    IS{Z)    {       }   0   THEN   6370

63601§(I)    =   4

6]70      IF   TP(I)    }      =   T0   THEM   6390

63ao   TO   =   TP(I)

63'0      REM 11*   CALL   §TA[HK   11*

6400     60§UB   8000

6410       NEXT

6420   TO   =   TO   -0.5

6130   NR   =   NR   -   i

6440      HOHE    :    PRINT    H§"         P-TIHE   PW      §-TIHE   5W      DUB"

6450      FBF!    I    =    I    T0   NR

6160      PRINT   §NS(I};:    HTAB   7:    PRINT   TP(I)i:    HTAB    14:    PRINT    IP(I)i:    HTAB    18

:    PRINT   T§(I);:    HTAB   25:    PRINT    1§(I);:    HTAB   30:    PRINT   8uR(I)

6170       NEXT



FTUE]

6480      PRINT    :    PRINT   b(Y/N!?q

64qo      INpllT   A$

6500       IF   AS   =    8H8    THEN   6530

65io      IF   FmGti!    {      }   0.0   THEN   7000

6528     RE"RN

6538      REP

6540      60§UB   11000

6550    68"  6430
6560      IF   FLAG(1!    {       }   0.0   THEN   7000

&570       RETURN

6580      END

*t*   CALL   cmRECT   i**



815

7000    REM                                                              'I't'l'lt''t!t!'!'t!''1
7010      REH                                                                                                I*}   §lJBR0l!TINE   HENLl   *!*

7020    REH                                                               'I!tl!'tlil'tl'Ittt!ttl
7021     REH   tt*lll**Iltll*"lltt******tl**II*]!I*.***l******I**

7022      REH   I

7023      REH   I       !HENiii    B]§pLAy§   PROBRAH   pARAHETER§   TinT   WERE

7024      REX   I                         INPUT    IN    'BATAIN'.

7025      REH    I       THIS   §uBR0llTINE   ALSO   LISTS   A   HENU   BF   BBflNCH{N6

7¢Z6      REH   I                        OPTIONS,    RE§ET§   FLA6§   FOR   FUTURE   PA§§E§.

7027      REH   I

70!8   REH  l'Il„l'!''''lll''''ll!''!!l'Illi'''!''''!'l''!l!'
7030       HOME    :    PRINT    BLBCAT]8N    I»FBRHATI8N,    EVENT    "!YMI)HMS

7048       PRINT    Ittfj..MAXZTER=,;]X;„,    EP£L,T=n;EC;g,    ZCuT=B;ZC

7050      PRINT    :    PRINT    U{2)--VEL8tlTY   M8BEL:       VELOCITY         DEPTH"

7060      FBF!    I    =    i    T0   NL

7078      HTAB   23:    PRINT   V(I);:    HTAB   34:    PRINT   8(I)

7088      NEXT

7090      HTAB   24:    PF!]«T    8p/§=B;p§

7ioo      PRINT    :    PRINT    "t3i--pHA§E   DATA:p

7110      PF{INT    »§TA         P-TIME"      §-T"E§W      8l!Rb

7128       FOF{    I    =    1    T0   NR

7130      PRINT   §NS(I};:    HTAB   6:    PRINT   TP{I)i:    HTAB    14:    PRINT    IP(l!;:     HTAB    18

:    PRINT    T§(I)i:    HTAB   25:    PRINT    1§(1};:    HTAB    30:    PRINT    BUF!(I)

7140       NEXT

7150       IF   [Z   =    i.0   THEN   7180

7lio   WS   =    B(FREE}g

7170     EO"   71W

7180    WS    =    q(FIXED)a

7190      PRINT    :    Pfl!NT    q{4)--INITIAL   6uE§§:A

7200      PRINT      TAB(   4!!8LAT=»;TA;q,          LBN=8;"

7218       PRINT       TAB{    4)ipz=P;Z!WS!8,        8T=q;TO

?228     8N   A4   B0T8   7230,7240,7250

7230   WS   =    BP   ONLY.:    80TO   7Z60

7240   NS   =    qp   AND   §P:    60T8   7260

7250   WS   =    H§   ONLY-

7260      PRINT    :    PRINT    B(5)--PROCE88RE   TYPE:     P;W$

7%5   FLAG(1)    =   FLAG(1)    +    1.0

7270      IF   FLAG(3)    =   0.0   THEN    IT   =   0.8:    60T8   7388

7280       PF!INT    :    PRINT    :    PRINT

7290     68TB   7600

7308       INPLjT   A$

7310       HOME

7320      PRINT

7330      PRINT

7340      PRINT

7350      PRINT

7360      PRINT

7370      PRINT

7380      PRINT

7398       INPLIT

«----------OPTIONS----------»
"1=CHAN6E   CuT-OFF   £RITER[A]

"2=cmN6E   vELoclTy   HOOEr

»3=cmN6E   pm§E   8ATAp

"4=cmNGE   IN[TiflL   6uE§§"

85=cmNGE   pRccEDURE   TypE8

»6=LOcATE   "1§   EVENT

AS

7400      IF     LEN   {AS)   i      }   0.0   "EN   7420

7418   AS   =    86q

7420   A5   =       VAL    {AS)

7430       IF   A3   {       }   6   THEN   7610

7440     PRINT   " --------- 8llTPuT  FBRHAT ---------- 8
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745o      PRINT    nl=N0   HARD   COPY    (N0   ERROR   ANALY§I§)n

7160       PRINT    u2=N0   HARD   COPY    (W/   EBROR   ANALY§15)"

7470      PRINT    "3=   mRD   COPY          (I/   ERROR   ANAIY§I§)n

7480      INPUT   A$

74qo      IF     LEN   (AS)    i      )   0.8   "EN   7510

7500   Al   =   01„

7510    FLA6{2)    =       VAL    {AS)

7530       IF   FLAG(2}    ¢       }   3   THEN   7600

7540      PRINT      [HRt    t4j;epRtL.:    PRINT      CHRt    t9,;„80H.:    PRINT      CHRS    tl,;.bop

7550       PRINT   YMBHMS;:    POKE   36,35:    PRINT   YMDHMt;:    POKE   36]67;    PRINT   YMDHM$

7560    PF!INT  q ------------------------------------------------------------
-.__-______.___.._.8

7570      PRINT    :    PRINT   :    PRINT

7580   FLAG{3)    =   FLAG(3)    +    i.0

7590     68TO   7040

7600       IF   FLAB{l)    =    i.0   THEN   7620

7610     0N   fl3   68"   5030,5130,6440,5210,5400,385

7620       RETUF{N

7630      RETURN

7640      END
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8000   REH                                                        '„It'tt'l''''''!''t't!l'
8018      REH                                                                                               *l*   §uBR8uTINE   §TACHK   !**

8020    REH                                                            ''!!'!lt!'!tt''lt't!tltl'
8¢21    REH  ''l'''!ll!l'!Il!'lll!!Il!I''I''IIIl'''„!!!ll'l
8022      REM   I

8023      F{EH    I       'STFICHK'    8PEN§   DATA   FILE    '§TAT]8N§'    AND

8024      REX   I                      READS   §TATI8H   LO[ATIBN§   AND   8ELAY§.

8825      REX   I                     IF   A   INPUT   §"T!ON   15   NOT   8N   "E   STATION

802b      REM   I                    LIST,    THIS   §L!EROUTINE   INBulRE§   A§   "   "E

8027      REM   I                       NEW   §TATloN   LB£ATION.

8028      REH   I

80Z9     REH   llS*tl*!I***}*t}**tl**II**ltl**l**lS**S*******t**

8030   0S   =      CHRS    (4)

8040      PRINT   8S;ftopEN   §TAT|ON§B

8058      PRINT   DS;bREA8   §TAT|0N§8

8¢60     FOR  J   =   1   "   N8

8070      INpllT   §[S,§1,§2,§3

8080      [F   5CS   =   5NS{]!    THEN   8100

8090      NEXT

8100      PRINT   BS;PCLO§E   §TATI8N§»

8118      IF   I    }   «0   THEN   8140

8120   §A(I}    =   §1:50(1}    =   52:§D(I)    =   §3

8130       RETURN

8140      PRINT    :    PFIINT    .I--~    I;§NS(I}:P   «8T   8«   STATION   L15T   ---8

8i5O      mlNT   ql§   iT   M]s§pELLEB    ty;N17p:    INpuT   A$

8168       IF   AS   =    'YB   THEN   8188

8170     60"   E!210

8180      PRINT    :    PRINT    UENTER   £8RRECT   §TATI8N   NAME"

8190       INPUT   §NS(I)

8200     68TO   8038

8210      PF!INT   :    PRINT   PE«TER:    LATI"8E,L]N6I"9E,§"TIO«   8ELAYn

8z2O      pFil«T    "LAT.    AND   LBH6.    IN   8EclmL   8E6REESB

8230      PRINT    B(E.6.    40.1375,180.3072,-2.?7   }

8240       INPUT   §A(I),§fl(I},§B{[)

8250      BETURN

8260      END
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9000   RE#                                                         ''lt!''t'I''tlt'tll!''tl''
Polo      REM                                                                                             Il*   §llBR0uTINE   HODELIN   I!!

9020    REH                                                            lll''llltlt'tl'ltlt't't''t
9021   REH  l't'''I''''l''''l'tl''„!I'!l*'I'!!''IllIII'''''1
9022      REM   I

go23      REH   I      'HOBEr    Allows   THE   u§ER   "   SELECT   THE   VEL0CITy

9024      REH   I                      HODEL   T0   EE   Ll§ED.       THE   #00EL   CAN   BE    INPUT

9025      REH    I                      EY   USER   08   A   DEFAULT   HODEL    (SEE   HODLu

9026      REM   I                      CAN   BE   USED.

9027      REH   I

9028     REH   II*I**l!III*S*tl*ltl***Il**l***lll*I**I***tl!!t!

9030      PRINT    qo=NEW,     1=E   KAN§A!,    2=§W   NEBRA!KAn,

9048      INPUT   A$

9050       lF      LEN    (AS)    {       }   0   THEN   9070

9060   At   =   12tt

P078   A2   =      VAL    (AS)

9080      IF   A2   =   0   THEN   9500

90%      REH It*   CALL   MODLL   1»

9100      60§118    10000

9118      PRINT    :     INpllT    "{Y/N)?";A$

9120      IF   AS   =   BN.   "E«   9030

9130       FBF}   L    =    1    T8    NL

9140   V2(u    =   V{L)    I    V(L)

9150      NEXT

9160     FOR   L   =   i   "   HL   -   1

9178   THE(H    =   D(L   +    i)    -8(L!

9180       NEXT

9190      FOE(   J   =   1    "   NL

?200   B(1,J)    =      §BR    (    AB§    (V2(J}    -V2{1}))     /    (V(i)     I    V(I))

9210   6{2,I)    =      §8R    (    ABE    (V2(I)    -V2(2}))    /    (V(2)    I   V(I))

9220   B{3,I)    =   V(1}    /      §8R    (    A8§    (V2{J)    -V2(i)I    +   0.000001}

9230   6{4,I)    =   V(2}    /      §GR    (    AB§    (V2(I)    -V2(2))    +   0.008801}

9240      IF   J    }    1    THEN   9260

925C`   B(1,I)    =   0.0:6{3,I)    :   0.0

9260      IF   I    }   2   THEN   9280

9270   6(2,I)    =   0,0:6{4,I)    =   0.0

9280      FOR   L    =    1    T0   NL

9290   F(L,I)    =   1.0

9308      IF   L   i   J   THEN   9320

9310   F(L,J}    =   2.0

932!J       NEXT    :    NEXT

9330      FOF}   J   =    i    T0   HL

9340       FOR    M    =    1    TB    NL

9350   "(J,H)   =   0.0

9360   DB(J,H)    =   0.0

9370       NEXT    :    NEXT

7380      FOR   I   =   i    T0   NL

9390      FOR   H   =   I    T0   NL

9100       IF   M   =    1    THEN   947!)

9410       FOR   L   =    i    TO    (M   -i)

9120   §R   =      §ER    W2(H)    -V2(L)!

9430    TI    =    THK(L)     I    §F{    /     (V(L)     I    V{M})

9140   81   =   "K(L}    I   V(L)    /   §R

9450   "{J,M)    =   TB(I,H}    +   F(L,8}    I   Tl

9468   DD(I,H)    :   DD(I,I)    +   F{L,I)    I   8]
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9470       NEXT    :     NEXT    :    NEXT

9180       IF   FLAB(1)    {       }   0.01'HEN   7008

94P0       RETLIRN

9500      REH   l*t    INPUT    NEW   H0BEL   1**

9510      PRINT    :    PRINT   8ENTEF!:    VEl8[ITY,8EP"    (T8   "P   8F   LAYER}8

9520      PRINT    "ZERO   VELOCITY   AND   8EP"   T8   E«Dq:    PRINT

9530      FOR   L   =    1    T0    15

9540      INPUT   W,B8

9550      IF   W   =   0.0   THEN   9590

9560   V{L)    =   W

9570   8{L)    =   DD

9580      NEXT

95qo  N|  =  L   -   i

9600       PRINT    :    PRINT    UVELOCITY   HO8ELq:    PFilHT

9618      FOR   I    =    1    T8   NL

9620      PRINT   V(I),D(I)

9630      NEXT

%40      mlNT   "ty/N)?q:    INpiiT   A$

9658       IF   AS   =    BNB    THEN   9030

9668     60"  9130
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10000    REH                                                               tlll'!'t!tl''I'!t'ttlttl
10010      REH                                                                                             It*   §uERBUT(NE   HO8LL   !*$

10020    REH                                                             t''''']'tl!!tl'll''tl'!1
10021      REH   l**±l*III****tt**t*l**!***I**Sl**tl**l*********S

10822      REH    $

10023      REH    I       'MODLL'    !BNTA]N§   THE   DEFAULT   VELO[!TY   M88EL5

10024      REM    I                   FOR   Ef!§THERN   KAN§A§   AND   S.I.    NEBRASKA

10025       F{EM    I

10026     REH   I!!*I**!t****t}S*t*l**!**S!**!l**S****tl!****I***

10030      {F   A2   =   2   THEN    10130

10040      IF   A2   {       }   i   THEN   9000

10058   V(i)    =   2.4:8{1)    =   0.000

10060   V(2)    =   4.5:D(2)    =   0.526

10078   V{3}    =   6.0:8(3}    =    1.300

10880   V(4)    =   6.1:D(4)    =   8.113

18090   V(5)    =   a.25:8{5)    =   42.008

10100   NL   =   i

10110       PRINT    »E    KAH§A§   VELOCITY    Hot)ELd

10120     60"   10180

10130   V(1)    =   4.00:8{1)    =   0,000

10140   V(2)    =   6.08:0(2)    =    1.loo

10150   V(3)    =   8.25:8(5)    =   42.00

18160   NL   =   3

10170       PRINT    :     PF{INT    q5    W   NEERfl5KA   VEL8[!TY   M8BEL    P

1¢180      PRINT    8VELOCITYD,PBEPTHq:    PRINT

10190      FOR   L   =    I    T0   NL

10200      PF}INT   V{l),B(L)

18210       NEXT

10220       RETUF{N

10230      END
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11000   REH                                                          !''''''''tl''tl'It'tt'I'l'
11010      REH                                                                                                    t*I   §LIBROUT!NE   CORRECT    !**

11020   REH                                                        I''''''!''t''l''ll't't''''
11021    REH  IIIIIII''''I!tt'ttl'lIIl'l'!'I'!'''''''!'!''l''II
11022      REH   I

ii023      REH   I      'cORRECT'    Allows   pREvlou§Ly   INpu   pmsE   DATA

11024      REX   *                     "   8E   cmN6EB.       NEw   DATA   CANHOT   8E   ADBE8.

11825      REX   I

11026   REM  'l!t'l''l'''l'l!l'!1'l''.'!'l''llllllll''''lII'''lI'I
11030       PRINT    :    PRINT    .ENTEF!    §TATloN    T8   BE   CHANGE8q

11040      PRINT    .§TA=HALT   FOR   END    DF   CHANBE§g

11050      FOR    I    =    1    TO   30

11060       INpllT    BSTA=";§C$

11070       IF   §CS   =    "HALT8    THEN    11180

11080   NR   =   NR   +    i

11090      FOR   I    =    1    T0   NR

11100       IF   §CS   =   §NS(I)    THEN    11130

11110      NHT

11120      PRINT   SCS;I    NOT   0N   STATION   LI§Td:    60"    11030

{L{30      PRINT   .8»   PT=B;Tpt,i;.,    PW=„;tpt,,;u,    §T=q;T§tf,;A,    §W=»;t§{,I;»,

DUR=I;OuR(I)

11140       PRINT    gENTER    NEW   PT,",§T,§W,DURu

£]L50      PRtNT   I                  tE.6.    33.76,0,34.02,4,]0.7   ,n

11160      INPUT   TP",IP(I),T§(J},]§{J},0llR(I)

11170       NEXT    I

11180       F!ETURN

11190       END
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12000    REH                                                              !'llt't!!!'l'''tll'''tl''
12010      REH                                                                                                   ltt   §UBROUT[NE   COVARN    **}

12020    REH                                                                        !**Il*tllllllllt!*!tlllll
12821     F{EH   !II!It{l!I**ltlll*l]**!!*!II*If ]*tl**ll**Sl**Il**l*

12022      FiEM    *

i2023      REH   I      '[OvARN'    cALcuLATE5   "E   4x4   cOvAFi]EN[E   mTRlx.

12024      RE#   I

12025     REH   It*}I*ll*tlll*l*I*****!**IS**!l**tlttllt**l**I!*l*}*

12038     FOR   I   =   1   "   4

12040      FOR   I   =    1    TO    4

12050   !uM   =   0.0

12060       FOR   L   =    i    T0   NM

12070       FOF{    J    =    1    TO    4

12080       FOR   K    =    1    T8   4

12090   5llH   =    SUM    +   A(I,J)     I    X(I,L)     I    X(K,L)     *    A(H]K)     I    W(II(L))     /    AW

12180       NEXT    :     NEXT    :     NEXT

12130    CO(),M)     =    SUM

12140       NEXT    :     NEXT

12160       RETURN

121?0       END
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13000    REM                                                            ''''''l''''ll'tt'tt''!tlll
13010      REM                                                                                              l**   §8BF}8l!TINE   ELL[P§      tl*

13020    REH                                                             'I''''Itlll't'I''!tttt!''t
13021     REH   ***Il**IIll}*ll***l**ll***l**tl**IIl*"S**llt*It**

13022      REX   *

13023      REX   I       'ELLIP§!    [AL€uLATES   THE   8IHEN§TloN5   flN0   AZIMUTH

13024      REX   t                      OF   THE   ERROR   ELLIPSE.

13825      REM    I

13¢26     REM   *t*lltlll*ll*lll*I***Ill*tt**ll**ll**lII*I****l***I

13030      REM

13040   DTR   =   tB(I,I)    I   C8(2,2)    -Coil,2)    I   CO(i,2!

13050   01   =   [0(2,2)    /   8TR

13060   D2   =   [8(1,1)    /   DTR

13070   D3   =      -[0(1,2)    ,'   BTR

13080   THETA   =   0.5   I      A"    ((2   I   83)    /    (01   -02})

13{)90   [   =      E8§    (THETA!

13100   §   =       SIN    (THETA)

1}110   A   =   I   I   I   I   01   +   2   I   I   !   §   I   D3   +   §   I   5   I   D2

13120   8   =   §   I   §   *   81   -   Z   I   C   I   §   I   03   +   I   *   I   I   02

13130   Ll    =      SGR    (R2    /   A)

13140   L2   =       §BR    {R2    /    8}

1]150   THETA   =   THETA    /   Rl

i3i6O   THETA   =   90   -   THEm

13170       IF   THETA    }      =   0.0   THEN    13190

i3iBO   THETA   =   THEm   +   360

13190       [F   THETA   {       =   360   THEN    13210

13200   THETA   =   THETA   -   360

13210      RE"RN

13220      END
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14000     REH                                                                             t!*t*tl***l!tll**l*ltl}ttl

14010       REM                                                                                                  ft*   SdBROUT[NE   BATABLjT   St*

14020    REH                                                                    IItll*llt!ttll*tllltt*Itlt
11021      REH   l**]llll**S***lI*«l*I***tt*.*H**********!***ll*****

14022      REM   t

iio23      F!EM   I       ]nATAouT.`    oiiTpiiT§   THE   EAF}THGufiKE   §OLilTI0N,    "E

14024       F!EM    S                        PHASE    DATA,     AND    ERF}OF{§.        8PTI8N§    FOR    OUTPUT

i4025       REH    I                       FORMAT   AF{E   §ELECTm   FROM    'MENi!'.

14026      REH   I

14027     REM   I!****IIltlllt****Il*tlt*!tt.*«**l*.I-**l****.*«******

i4038     Fin   I   =   I   T8   NR

i4t]4O      IF   Tptl!    =   0.0   Am   lptli    =   4.0   THEN   i4%O

14050   F(P(I)    =   TP(I}    -T{I)    -TO    -§8(1}

11060       IF   T§(I}    :   ¢.8   AN81§(I)    =   4.0   THEN    14080

14070   I(5(I}    =   T§(I)    -P§    I    T(I)    -Tt`   -P§   I    §8{1}

14080   AZ!I)    =    (    A"    (DY(I!     /    DX(I)))     ,f'    R1

14C90       IF   AZ(I)    i      =   0.0   THEN    i41io

1411)0   AZ(I)    =   AZ{I)     +   #4

i4iio   Az{Ij    =       INT    {aztli    +   0.5!

14120   0E(I)    =       FN   RB(DE(I))

14130   §§(I)    =       FN    RO(P§    I    T(I)i:T(I)    =       FH   RC(T(I}}

14140    RP{I)     =       FN   R8(F{P(I)):R§(I)     =       FN    RO(R5(I)I

14150    AI(I)     =       [NT     (AI(I)     +    Ot5}

11160   TA   :      FN   RL(TA}:"   =      FN   F{L("}

14170    I    =       FH    F}B(Z):TO    =       FN    RO(TO)

14180   R3    =       FN    RO(R3}

14190       NEXT

14200       IF   FLAG(2)    =    1    THEN    14560

14210   LN    =       §GR     (R2    i       ABE    (CO(i,1)})

14228   LT   :      §CR    (R2   I      A8§    (CO(2,2)})

14230    BA   =    LT    /    YY:I)8    =    LN    /    XX

14240   83   =      §GR    (R2   I   £0(3,3))

11250    DO    =       SBF}     (R21    CO(4,4))

142&0   LN   =       FN    RL(LN):LT   =       FN    RL(LT)

ii270   I)A   =      FN   R8(M):no   =      FN   Ro(Do)

14280   83   =      FN   R8(83):I)0   =      FN   Flo(80)

14290   Ll    =      FN   R8(L1!:L2    =      FN   RO(L2)

14300       IF   FLA6{2)    =   2   THEN    14560

145io      PF!]NT    :    PR]«T    q§TA          BIST      AZM      fllN      PLY         TP-88§      TP-CAL      P-F!E5

PW      T§-OB§   T!-CAL         §-RES      §Wn

11320       FOR    I    =    1    T0    NR

14330      PR]NT   §HS{l);:    POKE   36,6:     PRINT   BE(I);:    POKE   36,13:    PRINT   AZ(I);:    POKE

36,17:    PF!INT   AI(I);TS(I};:    POKE   36,22:    PRINT   §8(I);

11340      POKE   36,29:    PRINT   TP(I);:    POKE   36,36:    PF]INT   T(I)i:    POKE   36,44:    PRINT

RP(I);:    POKE   36,52:    FEINT    IP(I);

14350      POKE   36,55:    PRINT   TS{[);:    POKE   36,62:    PRINT   5§(I);:    POKE   36,70:    PRINT

R§(I)::    POKE   36,78:    PRINT    IS{l}

14360       NEXT

ii37O      PRINT    :    pF!INT    :    PRINT    Bc8vARIENCE   mTRixd

i43Eio      Fin   I   =   1   T8   4

11390   C8(I,1)    =       FN    F{0(CO(I,1)i:CO(I,2)     =       FN   R8{C8(I,2)i

14400   [0(I,3)    =      FN   R8(Cg.(I,:)i:[0{l,4)    =      FN   RO!CO(I,4))

14410       PRINT   [8(I,i)i:    HTAB    14:    PRINT   CO{I,2)i:    HTAB   28:    PRINT   CO(I,3);:    POKE

56,42:    PR[HT   [0(I,4)

11420       NEXT
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14430      PR[HT    :    PRINT

14440      PRINT    :    PRINT    aLATITunE             LONBITuOE             DEP"             ORIEIN                RH§"

1445o      PRINT   TA;:    p8KE   36,13:    PFi]«T   ";:    pBr`E   36,26:    PRINT   z;:    POKE   36]35

:    PRINT   TO;:    PBKE   36,45:    PFl]NT   R3

14460      PRINT    n+_B;8A;:    POKE   36,{4:    PRINT    .+_,;DO;:    POKE   36,24:    PRINT    8+.„

!D3;:    POKE    36,33:    PRINT    P+-B;D8

]4470       PRINT    A+.q:LT;qKMB;:    POKE   36,]4:    PRINT    u+_8;LN;nKMB

14480      PRINT    :    PRINT    ]ERRBR   ELL]P§E:     X=    BiL1!PKM          Y=    u;L2!"KM          "ETA=    "

; "ETA
14490       PRINT    :     PRINT    dHA6NITll8E=B;MAG

14580      PF{IHT    nBETERMINEB   m8M    ";N;q    [08A§8

14510       PRINT    :     PF}]HT    :     PR(NT

14528       PF{INT    YMOHHS;:    POKE    36,35:    PRINT    YMBHHS;:    PCKE   56,67:    PRINT   YHDHHt

14530    PRINT  a--~ --------------------------------------------------------
---_-----_---_---..-11

14540      PRINT      CHRS    (4);uPR*0»

14550     RE"RN

i456O      mlNT    :    pRiNT    85TA         815T      AZM      PTIME   pF{Es      §TIME   5RE§.

14570       FOF{    I    =    1    T8   HR

14580      PRINT   §NS(I);:    HTAB   6:    PRINT   8E(I!;:    HTAB    12:    PRINT   AZ(I!;:    HTA81

6:    PF{INT    TP(I};:    HTA8    22:    PRINT    RP(I};:    HTAB   29:    PRINT   T§(I);:    HTAB

35:    PRINT   R§(I)

14590      NEXT    I

11600      PF{INT    :    PRINT   8LAT]"BE="!";u         LONGITllDE=[';"

14610       PRINT    qDEPTH=M;Z;I                 ORIGIN    TIME=";T0

11620       PRINT    'RM§=B;F}3

14630       lF   FLAG(2)    =   2   THEN    14660

14640       mlNT    :    pFitNT    PNO   EFiRBFi   ANALy§I§"

14650     RE"RN

11660       PRINT    :    PRINT    qERROR   LAT=B;LT;.     (+-I;DA;"KH)"

L4670       PRINT    dERR0R    LON=n;LN;„    +.»;Bt;UKH,8

14688     RE"RN

14690      END
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1500{1     REM                                                                                       *ltt***tt!*I!St**t!*Z!t

i5oio      REH                                                                                            i**   §uBRouT!NE   r!fl6   f***

15020      REH                                                                                        *tt*ll*t******lts******

15021      REH   !******„!}Il!*t**t**£*****!**!***l*******}***!tl

15022      FiEH    I

15823      F!EM   i      'm6'    cALfi!LATE§   THE   !8m   LENGTH   m6NITLJBE.

15024      REH    *

1502§     REH   **S!!tltli****l***t***lI**l!*St******!****"*S!*S}

15030   HAB   =   0.0

15i)40   N   =   0.0

15850      FOR    I    =    i    T8   NR

15860      IF   8LjFHl}   =   0.0   "EN   15100

15870   H   =   N   +    1

15088   M   =   [1    I    (   FN   [L(BUR(I)}!    -t2

15890   MAG   =   MAG   +   I

15100       NEXT

IEllo       IF   N   =   0   THEN    15130

15128   MAG   =       F.N   R8tm6   ;    N!

15130       F{ETUFiN

15140       END
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16000    REH                                                              !!''tl'!!''l!!!'!!tttit''I
16010      REX                                                                                                ***    §LIB8CuT{NE   §TALI§T    *S)

16020    REH                                                              tl!I''!!'l''!l!tttf tt!tl't
16021      REH   !*l*I**!Sll*!*ll!**}**S***t***l*8tl***i*}****tl***I*

16$22       F3EM    S

16$23      REH   I       '§TALI§T'    1§   8PT]ONALLY   CALLED   fit   "E   BEG],NNINB

16024      REM    I                   8F    'APHY8'.        IT   ALLBW§   THE   l!§EF{   "   EXAMINE

1682i      REM   *                 "E   §"T13N   LIST   IN   DATA   FILE   '8TfiT!ON5'

16026      REH   I

1i027     REH   I!*!lllllt*l**I***t***!S.I"***!***t**!***I**.*"*****

16030   I)S   =      CHRS    (4)

16{)40      PRINT   8S;"OPEN   §TATI0N§P

16050      PRINT   8S;8REfi8   §"T|8N§u

16060       HBHE

16070     FOR   I   =   1   "   N8

16080       INPUT    §NS{I),§A{I),§3{I),§D(I)

16090      NEXT

16100      PRINT   DS;"CLOSE   §"T}ON§tt

161L0       PRINT    q§TA          LATITUDE       LON6ITu8E       PLY

16120       FOR    I    =    i    T8   N0

16130      PRINT   SNS(I);:    HTfi8   8:    PRINT   SA(I!;:    H"B    L7:    PRINT   §0(1!;:    HTAB   I

7:    PR[«T   !1)(I)

16135      IF      INT   (I   /   28!    {      }   I   /   20   68"   16140

16137      BET   fl$

16140       NEXT

16150      6ET   A$

16160       RETLjRN

16170       END



pe phys'cs                                                    ^ppl®   11 6502  dehln®

Name  of   program:       Eavesdropper  2400  Apple                   Response  date:     5/85
Program   languago:        6502   Machlne                                            Verslon:      1
Purpose  of  program:       Short-term  col lectlon  and  vlsual   dls-
play  on  Cf`T  of   selsmlc  data.   captured   as  data   are  wrltten   to
permanent  tape.

Llmltatlons  of   program:       Deslgned   speclflcally   for   use  wlth
the   DHR-2400   portable   selsmograph   built   by    INPUT/OUTPUT  Corp.
Requlres   speclal    parallel    Input   Interface   (deslgn   avallable).

Source  of  program:       Kansas  Geological   Survey
Condltlons  of  avallabllfty:       Call.

Are  lnstructlons  for  operatlon  of  the  program  Included?    No
CChments:
ls  the  prograin  docufnented  and  can   lt  be  modlf led?    Yes
Ccments:     Occaslonal   remarks.     Apple  verslon  requlres  6502  assembler.
Type  of  canputer:        Apple   11                                                      14enory:     48K
Operating  system:        Apple  DOS                                                  Verslon:     3.2
Perlpheral   equlpment  requlred:        Speclal   paral lel    input

l nterf ace
Perlpheral   equipment  optlonal:       Prlnter  for  hard  copy  of
selsmlc  traces

E)<change  medium:        5-1/4"   soft-sector                 Cost:     BIank   dlsk

Contact  person:       Brett  Bennett                           Phone:     (913)   864-4991
Kansas   Geologlcal    Survey
1930   Constant   Ave.o   Campus  Wi   Lawrence  KS     66044

Geophyslcs                                                  Apple   11   Plus                                BASIC   (Applesoft)

Natie  of   prograiti:        APHYD                                                              Response  date:     5/85
Prografli   language:        BASIC   (Applesoft)                                  Verslon:
Purpose  of  program:       Earthquake  hypocenter   location   from

interactive   Input.

Llmltatlons  of   program:        Maxlmum  of   twenty   recordlng
statlons.

Source  of   program:       Kansas  Geologlcal   Survey
Condltlons  of   avallablllty:        WIIl   dlscuss  on   your  call.

Are   Instructions  for  operatlon  of  the  progralii   Included?    Yes
Ccments:     Separate  printed   lnstructlons.
Is  the  program  documented  and  can   lt  be  modlf led?    Yes
Ccments:     Frequent  ''BEMARK"   statements.
Type  of   caiiputer:        Apple   11   Plus                                            Memory:      48K
Operating   systen:        Apple  DOS                                                   Version:
Peripheral   equipment  requlred:       Prlnter

Perlpheral   equipment  optional:        None

Exchange  medlum:         5-1/4"   floppy   dlsk                   Cost:      BIank   disk

Contact  person:        Janice  sorensen                        Phone:      (913)   864-3965
Kansas   Geologlcal    Survey
1930   Constant   Ave.i   Campus  Wi   Lawrencei   KS     66046


