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Starement of Work

Objective

The objective of this investigntion is to evaluate the applicabllity of
clectromagnet fe deep=sounding experiments using natural sources in the
magnetosphiere by incorporating Magsat data with other geophysical data.

Approach

The investigator shall pucesue the above ohjective through an analysis of
Magsat satellite data, ground=hased magnet ic obgervations, appropriate
reference field models, and other satellite data,

The ohjective will be pursued by seeking the optimal combination of
ohrervations which lead tirst to a global, and then o a regiomal,
characterization of the conduetivity of the Farth's upper mantle,

Tasks

The following tasks shall be performed by the investigator in fulfillment
al the above abjective:

a Ume data from Magsat satelllte to constrain a long=period
global "rosponse tunetion” tor the average Earth at low latitudes over
a perfod ranging from o hours te 27 davs,

b, Synelronize the Magsat data with low-latitude ground-~bhased
ohservatory data to determine the vertical gradient of the respective
magnet e fiold components. Use the vertical gradiemt of the appropriate
components to independent 1y ascertain the separation of external and
internal field contributions,

¢. Segrepinte the Magsat electromagnetic "response funetions"
according te the tectonfe reglme at the Farth's surface and ovaluate
svatomat te differences betweon repions having lateral scale sizes on
the order of 1000 km or greater,

dv Theoretically evaluate problems of resolution and interpretation
fnvolving electromagnetic induction by temparally and spatial ly-varying
magnetospheric sources n a rotating inhomopencous Barth as observed at
avhitrary points In space,  Use these theoretical stadies to constrain
the interpretation of Magsat data as well as to propose further appiiva-
tions of satellite=based clectromagnetic deep=sounding experiments.

¢y Intograte the regloaal response Tunctions with other geophysical
data in order to vongtrain the jolot interpretation of comprebhensive
physical madels,

£, DPrepare and submit to NASA periodic progress reports and a
detailed final repart decumentfuy the results of this Iavestigation,
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FOCUS OF ACTIVITY

]
L Persovnel
i This quarter we have moblilized personnel for this project and hired
s a Geophysical Data Analyst (Michael Rossen) to assist in computer program
l development and the analysis of data. My, Rossen, a Physics graduate,
& will he supported in part from the NASA/MAGSAT program.
Analysis of Ground Based Ubservatory Data (Fask B)
; Activity has focussed on developing a strategm for interfacing ground-
i based veservatory data with the satellite data. We have analyszed the
i latitudiaal dojendence of magnetic storm disturbances for periods available
i trom the World Bata Center (1965 and 1967) in an effort to ascertain the
| suitahility of assuming a P? harmonic dependence for the source fleld.
| Problem: The dynamfc source field seems to have a much more compli-
1 cated spatial and temporal dependence than global induction workers have
; hitherto assumed.

Attempted Solation: We are attempting to synthesize a dynamical
field wodel at high sampling vates (1 min. to 2.5 min.) which can be ¢ mpared

with the satellite data in the satellite frame of reference.

Theeretical Model Simulation (Task D)

We are in the process of cvaluating the coupling of lateral hetero-
genotties within the earth (e.g. oceans) to source fields of finite
; dimensions.  The vector components ol the disturbance field ore to be
caleulated at pround=level and at the satellite. The results of this
caleulation will provide a basis For deciding the optimal sse of ground=-
based observations to a) minimize noise at the satellite altitude; b)

the feasthility of ovaluating a globally averaged response function for

a laterally heterogencous carth;y ©) methoeds for reglonalizing the response

function of the ecarth to analyze lithospherie tectonties.

Problem: The theoretical analysis in three-dimensions of glohal
slzod hetevogeneitios and arbitrary source~fields, easily over-runs the
capability of most computer svstems, particularly to model small scale

Features (the ocean=land taterface) in the global Tramework.




Selution: We have reduced the problem to a two-dimensional model
which seems to be valid at the depth of penetration and radius of curva-

ture relations which pertain. This has to be svaluated! We are begimnning

this analysis with the E-polarigation mode and will be looking at some
very simple source field and geometrical relationships to gain insight
inte the problem.

Interaction with Other Workers

phb Aot I, M or

The Principal Investigator conferred with Joe Cain when visiting
Denver on other business and was appraised of certain problems of low-
amplitude noise an the MAGSAT data. Because of the relatively low level
of magnetic disturbance during the MAGSAT mission we are postponing the
actual analvsis of anv MAGSAT data until the noige problem is minimized.

Filtering programs, developed by our group, for the analvsis of
space/time series have been torwarded to Dr, Cain and ave available for

use hy other MAUSAT Investigators, Program listings are attached.
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FILT FORTRAM A ses Drown University Computer Center %%
SUBKOUTINE FILT (X, N,DFL,FRC,BPASS,HIPASS XX, W) FILOQQ10
X IS THE ORIGINAL DATA FILOOO20
THE SUCKOUTINE CCHVERTS X(I) TC FILTERED DATA IN THE OBJECT EROGRAFILOO030
N 1S5 THE 10TAL NUMBER OF LATA PCINIS TIL00040
DEL IS THE SAMPLING INTERVAL IN UNY1 TIME FIL000S0
FEQ IS 'IHY HALF POWER (AMF) POINT IN CYCLES PER UNIT TTHE FILO0060
FILTER IS GENERATLEL RY CCNVOLVING ORIGINAL DATA WITH A GAUSSTAN FIL00070Q
LCY PASS OUSPUT IS THE SMCCTHED DATA FILO00B0O
HIGH PAXS OUTPNT IS THE ORTGINAL DATA MINUS THE SMCOTHED DATA FIL00090
EASS IS TUE S1IGNAL AFTER A LCY-DPASS FILTER FIL00100
HIFASS IS THE SYIGNAL AFTFR A HIGH BASS FILTER FILO0O110
TAILS CN THE CLIGINAI DATA ARF CRFATED PFY REITERATING FIRST AND LAFILO0120

PCINTS. TUESE TALLS ALE SUTPRESSFD IN THE PYLTER OUTPUT. FILOC130
DIMFNSICN X(1) ,HIPASS (1) ,PASS(1) ,XX(1), W) FILOQ 140
SIGHA=SORT ( «09315 /(2.0% (3. 1416%%2,0) % (FRO**2.0))) FI1L00150
TE=S.FT (S5.0%2. 0% (STGHA*%2,0)) FILOOVGO
MN=Ti/DIL FIL00170
AN=l FILO0180
TE=AMNXDEL FIL00190
AE=N+M FI100200
Ni=Ne1 FIL0O0210
KMTsNeMe FIL00220
K¥M=Hett oM FILO0230
Mil=M# FILOO240
L RE FILOD250
sum=0.0 FILO0260
cc 3 1=1,H FIL00270
XX(I)=X (1) FILO0280
CCNTINUE FIL0O0290
PC 4 T=NM1,NNM FIL00300
XX (I)=X(N) FIL00310
CCETINUE F1L0Q320
e H I1=1,2 FIL0O330
K=T+¥ FILOO3UO
XX (K)=X(I) FILQOAS0
ceNTINULE F1L00360
LG 6 K=1,MM1 FILGO370
C=K-1 FILCO3HO
TC=C*DFL FILOO3OQ
BE)=1.0/7EXD {(((TE=1C) %% ) /(2. 0% (SIGHA*XZ))) FILOO40O
CCNTINUE FIL00410
SUM=0,0 FILOQH420
rc £1 K=1,0M1 FILOO430
SUM=W (K) +50% FIL0DJ40
CONTIRN® FILQO#50
SUMA=0.0 FILOO4OO
PC €3 K=1,8M1 FILOOUWT0D
B (K)=H(K)/SUH F1L00480
SUMA=W (K) +5UNA FILOOU#Y0
CCNTINUE FILCO500
PG & T=1,N FILOOST10
SUMA=0.0 FILOUS20
BC 7 K=1,4¥1 FILODS30
J=T+K=1 FILO0540
SHMA=SUNA+XX () *H (R) FILOOGLSO
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FIIT FORIEAN A

COKTTNUE

PASS(I) =SUNA
HIPATS (T) =X (I) ~SUNA
CONTINUE

CONTINUE

CCNTINNE

FETULN

END

% [rown University Computer Centep *%s

FIL00S560
FILO0570
FILODSBO
FIL00%590
FILU00O00
FILOO6G10
FILOOG20D
FILOQOD0
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JILF: PASSH FCRTRAN A ¥ nrown lUniversity Computer Centeor ¢«
SUBROUTINE PASSH (X, XNFw ,WETGHT, NEFFP, N, NNOD,DT,DTHOL, PASODO10

* PERICD,SEL, LXTND ,L5PRS) PASQ0020
CO.........IQOIOOOQOOO..'C.....‘.....‘.‘.O..QI..O.......Q..I..Ql‘.--"..phsoooao
N PASO0040
o ROUTINE BAND=-PASS FILTERS EY CONVOLVING THE INPUT SERIFS WITH PAS0005C
L h DAMPED SINE WAVE. FPECUEKCY RESPCNSE YIS GAUSSIAN SHAPED, PAS00060
v CENTERFD AT THE GIVEN FPIQUENCY, WITH A NORMALIZED SELFCTIVITY, PASO0V70
< GIVLN FY SEL . PASQ0080
W PASV0090
w SUPERCGRAMS WECUIRFL: PASOI100
o NCNE PAS0O110
< FAS00120
cl..."..‘........'...(.O......ll.......’.O....O'O..............‘..IIOOQPASOO‘JO
DIMEESTON X(1) ,XaER(Y) ,RFIGHT(Y) PAS00140
t:l...'..'.‘Q.....I.-..l..l?.ll..."..'...’..'....l.‘............lQ...‘..PASOO‘SO
¢ PASO0160
e SUPRCUTINF PARAMETERS: PASOO0170
-t X =ARRAY CCNTATINLLG FCTH INPUT AND OUTPUT SERIES CF FILTIK  PASN0180
N XNEW =TENIORAPFY STORAGE ARBAY (CCNTAINS EXTENDED INPUT PASGO190
. SERIES, SACULL FE LAFGE ENCUGH TC ALLOR FQR THIS) PAS00200
A REIGHT=TEMPORARY STOUAGE ARPAY (CONTAIMS FILTER FUNCTICN, BAS00210
- DIMENSION SHCHID I'F GRFATFRE THAN (3*¢PERIOD) /SEL*DT) #1 PAS00220
v NEFF <~THE EFFICIFNCY PALAMETFE: THE FILIEF OQUTPUTS POINTS PASQ0230
i AT TNTEKVALS NEFF*PT (NEFF IS USUALLY 1) PASO0240
i N =NUMLER CGP PCLNTS YW INBUT SFRIFS BAS0Q0250
. NMOD  =NUNEER CF PCINTS TN CUTPUT SEKIES (NMOD=(N=1) /NFFF+1) PASOO260
it D1 =THE SANFLING INTFEVAL FETWFEN PCINTS 1IN INPUT SFRIES PAS00270
v NMINOD -THE SANPLING INTERVAL BETWREN PCINTS IK QUIDPUT SEKRIFS PAS00280
2 FEFRICU-CENTER PEPICD (CONVERTED IMMEDTIATDLY TCQ FRG=1/PERIOL) PAS00290
) SFL =SELECTIVITY OF THE FILTER: IF FRQ(F) IS THE FREQUENCY PASQU3Q0
v AT WHICH THE FILTER RFSCONSE IS DCWN TO 1/F CF ITS PASO0310
. MAXIMUN VALUE, THFN SEL=(FRC=FKQ(L))/FLD PAS00320
o LXTND <DPARANETER CONTRCLLLING TREATMENT OF THE ENRS OF X:@ EAS00330
- =1 ZERQ MEAN IS ASSBUMFD FOR X, ZERGCS AKE ADDED TO BASOO 340
7 EACH END CUT TG 1/2 THE FILTER YLEMGTH PAS00350
v =2 X IS AVIRAGFD QVFR CNE PFRICD INTC THE SERIES EFAS00360
7 AND THE MEAW USED TC FXTERD THE IBPUT SERITA PASO0370
- LSPRS ~UMRANETEK CONTOCLLING TREATMENT CF CUTPUT SEnlreS: FAS00380
o =0 LACH PCINT WITHIN 1 FERICD OF EACH END OF THF PAS00390
o SERIES 1S MULTIPLIED BY ZERO TO MININMIZE PAS00400
! THANSIENTS INIRQUUCED BY THY FILTER PASO0410
N =1 N0 MCDTFICATICN IS PFRFORMLD PAS00420
¢ PASODU30
‘r........Q.....'.h.‘...l.‘...-.....‘.t..‘I....'Q'I.......'.Q.Q.'.‘.l‘..tpasuauuo
EI=3.1415%0 PASQOUS0
FRC=1.0/PFRICD EASQOUGO
Jmm——D PASOOR70
Jmm———D> TC IS THE FORRWARD LENGTH CF THE FILTER IN TIMNE EASOO430
Ve m— > CONSTANTS QF THF DAMPING TERM PASOOUY0
A s PAS00500
1C=2.0 PAS00510
Cm===D PAS00520
Tom——D S IS THS UNNOHKMATYZFD SeLeCTIVITY PASO0530
jlm——D PASDOSGLO
S=SEL*FRC*2.0%p0Y PASOOS55Q
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FILE: PASSH

MFILT=TFILT/DT
TFILT=MFILT
1FILT=TFILT*DT
NFILT=2%MPILT#1

AEFF=NEPF
Cmmm=)
A THE FILTER FUNCTICN IS GSNERATED
f====>

DC 10 I=1,NFILT

T=1-1

T=T*DT=-TFILT
WEIGHT (I) =2, 0*S* (SORT (PI)) *CCS (CEFGA*T) /RXD (S*S*T*T/4.0)
10 CCNTINUE

O
Cmmm=> THE ENDS ARE EXTENDED
e

IF(LXTKD.EQ.2) GO TO 11

XEND=0.0

XBEGIN=0.0

IF (LXTND.EQ.1) GO TO 21
11 KEX=1.0/FRQ/DT
KEX=KEX+1
SUL=0.0
AFX=KEX
DC 100 I=1,KEX
SUM=X (I) +50H
100 CONTINUE
XBFGIN=SUM/AEX
KKEX=N-KEX+1
SUM=0.0
DC 110 I=KKEX,N
SUN=X (I) +SUH
110 CCKIINUF
XEND=SUM/AEX
RIS NEW IS THE NUMBER OF PCINTS IN THE WEW SEKIES
Lmm———>
21 NEW=N42*MFILT
NEND=MFILT+N
DC 20 I=1,4FILT
IBEEGIN=I
TEND=I+NEND

——->

ARGIHAL ¥AGE B
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PAS00560
PAS00570
PAS00580
PAS00590
PAS00600
FAS00610
PAS00620
PAS00630
PAS00640
PAS00650
PAS00660
PAS00670
PAS00630
PAS00690
PAS00700
PAS00710
PAS00720
PAS00730
PASOO740
PAS00750
PAS00760
PAS00770
PAS00780
PAS00790
PAS00800
PASC0810
PAS00820
PAS00830
PAS00840
PAS00850
PAS00E60
PAS00870
FAS00880
PAS00890
PA500900
PAS00910
PAS(0920
PAS00930
PAS00940
PAS00950
PAS00960
PAS00970
PAS00980
PASQOY90
PAS01000
PAS01010
PAS01020
PAS01030
PASO1040
PAS01050
PAS01060
PAS01070
PAS01080
PAS01090
PAS01100

FORTIZAK A *%«% Brown University Computer Center ¥¥»

C----)
Comm=> TFILT IS THE FORWARD LENGTH CF THE FILTER IN REAL TIME
Cmme=d

TFILT=TC*4,0/5
Cmm==>
e OMEGA IS THE CENTER FREQUENCY IN RADIANS PER NNIT TIME
Loe==)

CMEGA=2,0%PI*FRQ
C----)
(mm==d MFILT IS THE NUMBEP OF SAMPLING RYITS IN 1/2 OF THE FILTER
Cmmmed TFILT IS ALCJUSTED LENGTH CF THE SERIES
Cwe=e) NFILT IS TOTAL NUMBEL CF SAMPLING BITS IN THE FILTER
Ce===>




.

FTILE:

20

Cmem=>

Qe
Cowm=D

Cn---)

30
Camm=>
Cmm==>
Cmm==>
Cmm==>

50

40

Cmm==>
Q=D

c—--c>

60

80

PASSY FORTRAN A

XNEW(IEEGIN) =XBEGIX
XREW(IEND) =XEND
CCNTINDE

THE ORIGINAL SERIES IS ADDED TO THE MIDDLE OF THE NEW SERIES
XNEW 15 THE EXTENDED SERIES

DC 30 I=1,N
J=1¢NMPILT
XNEW (J) =X (I)
CCNTINUE

THE FXTENDED SERIES IS CCNVOLVED RI'TH THE
FILTER IMPULSE RESPCNSE FUMNCTICN

NNMOD=0

INCD=0

DC 40 I=1,N,NETF
5UM=0.0

DC 50 JFILT=1,HFILT
K=I+JFILT-1

SUM=SUMe XEEW (K) *HEIGHT (JELILT)

CCNTINUE

IMCD=IMOD¢

NECD=IHCD

X (IMNOD) =DT*SUN/ (2.0%PI)
CCNTINUE

IF(LSPRS.EQ.1) GO TO 31

LTRANS IS THE LENGTH CF THE TRANSIENT

LTRANS=PRRIOD/ (DT*AEF¥)
LEEGIN=LTRANS+1
LEND=NNOD-LTRANS
LEND1=LEKD#1

DO 60 I=1,LTIRANS
X(1)=0.00001
CCNTINUE

DC B0 I=1,LEKDT,NMOD
X (I)=0.00001
CONTINUE
CTMOD=DT*NEFF

FETURY

END

*%% Brown University Computaer Center *%*

PASO1110
PAS01120
PAS01130
PASOY140
PAS01150
PA501160
FL501170
PAS01180
PAS01190
PAS01200
PAS01210
PAS01220
BAS01230
PAS01240
PAS01250
PAS01260
PAS01270
PAS01280
PAS01290
PAs01300
PASD1310
PAS01320
PASO01330
PAS01340
PAS01350
PAS01360
PAS01370
PAS01380
PAS011390
PASO1400
PASO1410
PASQ1420
PASO1430
PASO1440
PASO1450
PAS01460
PASO01470
PASO1480
PAS01490
PAS01500
PAS01510
PAS01520
PAS01530
PAS01540
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FILE: PUILTR  POBTRAE & *¢% prown University Compuber Conter ©o®

&

SUBROUTINE PHILRR (X,¥,LX

ces i@@&@xﬁ@@@@
- PHID0030 -
?@@@@@gu

I ) X | @@g@@?
THE MAIN ; UST ALLOW FOR Ei ING THE X 3&@@@@%&
BY A PERIOB LENGTH ON EACH EKD 7O ALLOY¥ FOR FILTEY PHI00056
SBOCK (KERD=2) ;Eﬁxa@ﬁgg

LX IS THE NUMBER OF PCINTS e@&%' NED IN X.

LY IS THE NUMBER GF POIRTS INER IN 2

DELT 1S THE SANBLING zwwzavnz.

PERIOD IS THE CENTER PERIOD OF THE BAND=PASS FILTER.

SEL IS THE SELECTIVITY CF THE FILTEW. T3 IS DEFINED
AS (F2-F1) /FC WHERE FO IS THE CENTER OF THE BAND:

nmnnmnéannnnnnnnnnhnmnnnnmnanmmnmnmm@n
L

F1 AND P2 ARE THE FREQUENCLES TC EACH SIDE OF FO
WHERE THE ANPLITUDE BESPGNSE OF THE PYLTER IS EQUAL
T0 1/2. THE RESPONSE AT FO 1S 1.
KEND: =0, THE X ARRAY IS FILTERED ASSUMING THAT THE VALURES
ARE ZERC CUTSIDE THE ABRAY. THE ENDS ARE RNOT

EXTENDED. i r»“- 3
=1, A CCSBINE TAPER IS APPLIED TC THE ENDS OF THE TNPUT PUI00ITO
SERIES. THE ENDS ARE NOT EXTENDED. PHIOO180 ;
=2, THE ENDS OF THE INPUT SERIES ARE EXTENDED BY ONE BUI00190 R
CENTER PEBIOD AND A COSINE TAPER IS APPLIED TO THE PHIGOZOO
EXTENSTON. »

COMMENT: THE FILTER DOES NOT HAVE ZERC PHASE SUIFT, SO THE DATA
IS FILTERED FOBWARD IN TIHE AND THEN THE FILTER 18
APPLIBD IN THE REVERSE DIRFCTITOR TG OFFSET THE PHUASE SHIFT.

SUBEROGRAMS REQUIRED:
NCHNE

PHI@OZ&O
q.;q---......-..-..---..q.........-.....q..ga.-a..g.p--n..oo.-.-.o--...PHI@0390 §
DIMENSICN X (LX) ,Y(LY) '
COMPLEX 20,20C,21,CRE,C
INTEGER kXTEND TAPhﬁ
FG=1,0/PERIOD
SELECT = SEL*SQRT (2. ) *DELT*FC*1,. 8394
C=(0.0,1.0)
ONE=(1.0,0.0)
PI=3. 1“15926
EXTEND=0
20= (1. 0+SELECT) *CEXP (- Z.O*PIQC*FO*DELT)
2CC=CCNIG (Z20)
Z1=CEXP (=2, 0%PI*C*FO*DELT)
HO= (CABS (21~-%0) *CABS (%1-20C) ) / (CABS (21-OKE) *CABS (Z21+0NE) )
AC=HQ/RBEAL (ZC*Z0C)
A2=A0 ‘ PHT00500 .




iILE: PHILTR

ol e Ifkw b RS

POLTRAN A

Fl= (REAL (Z0420C) )/ (FEAL (7G*2CC))
F2=1.0/ (REAL (Z0*20C))
TAPFR = 1
LXNEW=LX
1F(KEND.EQ.0) GC TO 235
IF(KEND.EC.1) GC TO 25
EXTEND=PERIOD/DELT+1

(mm———)

Temm-) EXTEND I'NE ENDS CF THE INDPUT TIME SERIFS

BC 10 IL=1,LX

X(LX4EXTEND=IL¢1)=X (LX=TL¢1)
10 CCNTINUE

DC 20 1E=1,FXTEND

X (1E) =X (EXTEND#+1)

X (LX#EXTEND+IE) =X (LX¢EXTERD)
10 CONTINDE

IXKEW=LX¢2%EXTERT
5 CONTINUF

feem=) APPLY A COSINE TAPER TO EITHER THE INPUT OR EXTENDED
te===>  TIMF SERIES
————>
TAR k= PERILY/{3.0%DELT) 41
ro 30 IT=1,TAPER
THETA= (PT/2.0) % (TARTF~IT#1) /JTAPER
X (IT)=X (TAPEK#1) *CO35 (1iFTA)
X (LXNEW=IT#1) =X (LXNER=TAPER) #COS (THRTA)
1) CCNTINUE
5 CCHTINUE

————>

T FILTER IN THE DIRECTICN OF INCEEASTNG TIME
em-——)
Y(1)==A0*X (1)
Y(2)==AC*X (2) +B1%Y (1)
DC 40 IL=3,LXNEW
Y(IL)=-nG*X(IL)4n2*X(IL 2) ¢P1*Y (IL-1) -Bu*Y (I1=-2)
10 CCNTINUE
DC 50 IT=1,TAPER
THETA= (P1/2.0) * (TAPLR-1T+1) /TAPER
Y(IT)=Y(TAPEK+ 1) *COS (THETA)
Y{(LXNEW=IT+1)=Y (LXNEW=-TAPEE) *CCS (THETA)
=0 CCETINUE
S
T m—) FILTER IN THE DIKECTICK CF DECREASING TINME
 m———
X(LXNEW) ==A0%Y (LXNEW)
X(LXNEW=1)==20*Y (LXNER=1) ¢B1*X (LXNEW)
DC 60 IL=3,LXNEW
X(LXNEW IL01)~-A0*Y(LXNDH JL+1) ¢A2%*Y (LXNEW~-1L+13)
+B1cX (LXNEW=IL#+2) -B2#X (LXNEW-IL+3)
H) (ChTINUE
pc 70 I1L=1,L¥%
X(IL)=X (EXTFND+IL)
9 CCRITINUE

PHI00510
PHI00%520

PHI00530
PHLIO0S40
PHI00550
PHI00560
PHIONO0570
PH100580
PHIO0590
BHI00600
PHIC0610
PHIC0620
PHIC0630
PHIO0640
PIII00650
PHIN0660
PII£00670
PHIN0680
PHIO0AS0
PHI00700
PHI00710
PHIO0720
PHIOQ7230
PHIOOT740
PHHIDOT7S0
PHTI00760
BHI00770
PHIO00780
FHIO0790
PIII00800
FHI00810
PHI00820
PHI00830
PH100840
EHIO0850
PHT00860
PHIOO870
PHI006€0
PH1C0890
PHIO00900
PHIO00910
FHIC0920
PHI00930
PHIOO940
EHI00950
PHIN0960
FHIC0970
PHY00980
PHI00990
PH101000
PiI01010
PHIN1020
EHHI01030
PHIVT1040

»x% Nrovn University Computer Center ews
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FILE: PHILIR FORTIRAN A s¢x Nrown University Computer Centor e«
RETURN PHION1050
END PHIN1060
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ILE: SMOUIH  PORTHRAN A
&

s%¢ [rovn University Computer Center #¢s¢

C......‘..............'....l.....'.l...:“..............l.'QQ.....".....SHOQOO‘O

SURRQUTINE SHOOTH(X,N,M)

5M000020

C--..o.-..o.-oo-'.-o..-.oo..-....o-o..oo.c-o.o.-ooo.no.-‘oo..o-p--.ouo.oSﬂOOOOJO

oGOy

-~

PFOGRAY T0 SMOOTH DAIA USING EQUALLY WEIGHTED RUNNING AVERAGF

X IS THE INPUT DATAN SERIES,
¥ IS THE NUMDEK OF INEUI DATA PCINTS,
4 I5 1HF YUNXEER GF PCIETS IN THF AVERAGING INTERVAL.
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NIBENSICN X (1) ,SMUTH(3000)
Azl
JREGIN=(N+1) /2
TEMI=N=TPEGINS]
Lh= (M=1) /2
DC 10 I=TEREGIN,IEND
SUM=0.0
DC 20 LSMUTH=1,4
L=LSMUTH=1
J=I+L~LH
SUN=SUN+Y (J)

20 CCONTINUE
SMUTH (I)=SUr/A

10 CCHTINUE

THIS STFEP GVERFMPHASIZES SHCOTHING AT ENDRCINTS,
DC 30 I=1,N
IF (1«LT« IBEGIN) SMUTH (I)=SMUTH(IBEGIN)
JF(I.6TIEND)SHUTH(T)=SKEUTH(IEND)
30 CONTINUE

THIS STEP DESTRCYS THE ORIGINAL DATA SFRIES,REPLACING IT
WITH THE SYOOTHED SERIES.
DC 40 I=1,N
X (I) =SKUTH (1)
40 CCNTINUF
RETURN
END
SURROUTINE SPLIT(N,ISIT)
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