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LACOR 
PROGRAM FOR STREAMFLOW CORRELATION _- 

O.l;i{I.l)—fl.§'l‘(")‘I:2l{t'l:"E:mAAi’2:i43AQiJ‘lRErm" ms. 
This progrem has been written and tested for a card IBM 1620 model I 

I 

Odomp1zter,, with 41) k core storage, indirect addressing ‘and automatic divide. .
-

i 

FORTRAN II for IBM 1620. 

The running time of the program depends on the number of years of record 
. inpoluded as input, the -number of years actually being correlated, the number of 
months_being"coneidered in the correlatio‘n, and the specified output. the 
"author's e:rperience,. times. have ‘varied from abont two to five minutes ‘per 

correlation. A rough estimate of'runnihg time, using full output on the 1620 
‘model I computer, can be made by assuming four minutes per correlation. 

~DIscLAnvIER. i 

No responsibility will. be a}s._su1ned-_by -I-.he.Depa.rtment of Northern Affairs and 
_ 

National Resources for use made of this program.

/
/
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Program LAGOR is used to correlate streamfflow records using the method 

described by Langhein (1960): in ‘which the correlations are made in terms oi‘ the 

“deviations in log units from the geometric mean of each calendar month's 

discharges. The geometric mean for a particular ca.'l.endar month is the me’an’oi’ 

the logarithms of the discharges for -that month for the period under study; 

The program-‘uses records of monthly mean discharge at two eta.tions,. 

picks out the months forwhich there are records at both stations, and ueee only 

these months in determining- the correlation, constants." The program is designed 

to include a. subroutine that, when specified, will use the resulting regression 

equation to1'*e's'timate flows at the station‘ spec:Lfied‘I-:as the dependent variable.‘-‘ 

Thus, it might be usedrto extend streamflow records as well as‘ totest the." . 

relationshipsibetween them. The subroutine, named EXREG, will. be :described.;. « 

in a. later report. 

A nimbfer —-oofi-corre1v'at’ions- may be«ha.nd1ed in one computer run; Each station 

record is preceded inthe input card‘ deck by a parameter card that specifies 

whether the record is to be used as an independent or dependent:"variab’J.:e¢.- "The" 

parameter card also specifies the amount of output data desired, whether or not 

the correls.tion—"is to befiieed to extend the dependent- records,~~‘and uhich1‘months 

of the year1i‘are='*to be included in the "correlation -number ofimonthsfifrom 

1 to 12 may be i'ncluded'¢-in the correlation). 

The prio‘gft'am'*. store‘. fin independent record"‘o;f".'5O years.» length anc1i'V*v71il1?““i'ead . 
~." 

dependent reeei-do of up”*’tb"' 50 years;"Thut“'i'wi11 useonly the first-'~twenty of*"=t.heee



? 

-3- 

years in which there. is at least one ‘month of matching records. The records need 

not be consecutive years, but they must be in chronological order. 

_The program first reads an independent variable parameter card which specifies 

the. name of the independent record following and also specifies how many dependent 

records are to be correlated against that station.‘ The specified dependent records 

g1_§_t_ follow the independent record in the input deck. Immediately preceding each: 

of these dependent records is a_ dependent variable parameter card that checks the 

independent variable and specifies which months are to be considered for that 

correlation. Any number of independent records may be used in a run, with any: 

number of dependent variables following each independent record. 

1. 

Every station record must consist of the following: 

(a) A title card giving the station name and station number. 

Cole. 1-72 Station name 
A 

(alphameric) 

cols. 73-76 Excess ID (ignored) 

Cole. 77-so Station number 
' 

(fixed point) 

(b) A month heading" card, to provide headings for each month column, 
immediately following the title card. This card is skipped in the 

program, but must be included in the input data.
A 

_(c) The flow data cards. in chronological order. 

Gals. 2- 5 Year name (fixed point) 

Cole. 6-10 Jan. flow (floating point)



~ 

f. 
4- ' 

‘J co1§., 11-15 Feb. flow '(Af1oatingf_poi1’1'h) 

0013,.‘ 61-65 bee.’ flow (floating point) 

1 Gals-».o 71-76 
‘ 

_Ignore‘d
A 

cois. 7'7-80 Sta.t1on_n_umber ‘(fixed "pc'>“1n‘t): 

_ (d) An and card. 
I

. 

‘Gels .'. 1-'76 be or ze;-9
I 

cp1's; 77-87o Digits #9999" 

’ 

2. Indeg gggt ;=.g:;m§ter' Cg‘: as. ~ 
. 

A 

V. 

_' 

_ 

-

~ 

V 

§ 

'_ IT-his card defihes the "i'ndependentA statioh, number ¢f depeniigont‘ 
I

V 

stations ro11ow1z__1g, the type or records aore 

* to be extended. 
V. 

. .

. 

? _ 

cols. 1-» 5 
’" 

' 

. Colo. 6-10 1 

‘ 

._Sto.'t-ion’x.1_u1hhetr 

V; 
; 

- 

Co,1§. V Nurnber~of:_‘:dopenden1;*"vai!iab1§s following " 

cglé. 16-20 Mode of output 
‘ " ‘ 

' -"G" printé correlation constants ‘only 
'?-1'.‘ prim-.s‘.co:;~_'re1at1o_n oofistaots and 
\ 

deviations logs .‘ . 

‘ 

» Cols -2_Jt_,-‘.?_.5b Subroutgne switch-t»_ ’_; —

‘ N 
‘I 

* 

IIMODSB“ (ignored .’unie'.iasA stib-11-outuine EXREG
A 

. I 

is _mc1fided). 
«4 

K’. 

. This card defines this: dependent station,‘ checks the independent 
a. station, and specifies which mont1;Ls.'9re to be‘ the 4co'r._re1ation_.



co1s.A 1% 5. Ignered 

'.Go1s. 6e10Ai Dependent statiOn'nnmber 

Cole. 11-15 Indepeneent ‘station number 

-0015. 16-29 Ignored 
I In 

h 

V _ 

' 

sols, 21423 A". Jan, active (punch #1" 1: month te be’ 

- coneidered; no“ it not to 7 

_ 
‘he ceneidered). 

b 4 

001$. 24-26 Feb‘; active
V 

_ 

Gels. 54-56 A- Dec. aetivepp 

4. IEnd of Job Gggd. 

This card signals the end of a computer run. 
. 

Cole. 1- 5 
_ 

Ignored
' 

001$. '7-10 must have digits "9999" 

The program lists correlation data, as well as corre1a£ion.resfi1ts in its ~ 

output. Fbr each correlation there ie'a listing of the deriaiione from the meéfi 

logs for eaeh mpnth of each year where there are.recerde_at.both the depenient andrp 

independent stations, Fbr inective months, “O;OO0" is printed, while "9,OOQ5 is 

printed for months with no record at either stetion.‘iThese are listed under the '” 

heading ‘Deviations from Mth.‘Me§niLoge51- 
V 

The correlation results are printed under_theVheeding “correlatien Constants“ 

and consist of the felowing data: 1 

‘First line ;.. name of the dependent vaiable fellowed by its stetien‘number.— 
Seeone line 1. name of the independent variable fellowed hf ite station nuber.



-5, 

Third line .....' = the slope of the regression line 
3) 

"=7 the" intercept of. -the? regression lineion the I met 
' 

-V 

3 = theooeffioient of correlation 
V 

. 

h
h 

.33 = the standard error of estimate
N 

so = the*stam_1a:’-d deviation of the dependent_varie.b1e 
' 

‘At the eta of the ‘third line is .pr.:Lnted the correlation number‘ 

-as "OCR", the dependent-etation-mmber,. and the independent 1

I 

A _ 

etation"nuJn_ber.V 
I I

_ 

‘Fourth and Fifth. >1-inesi give the x_nonthly mean logs for the dependent station. 

Sixth -and Seventh lines give the monthly logs for the independent _e-t~ati:qn:;.
M 

Eighth line ' 
' 

. ._-.t. TOTX =- the total ofvthe deviations from the monthly 
A 

h 

I 

mean logs for the inde'pende‘nt variable; 
A

4 

‘iron = the total deviationg from the monthly mean log 
_ , for the dependenthvamiable. 

‘

I 

DTXQ, DTYY and DTXY are the means of the squares, or 

erase prodnote of the variables.
. 

irnnrmifiohy or __1m>I';T Inning,
‘ 

The input data ‘dealt for program LAGOR must be made upvals followsé 

(a) ‘an independent parameter card followed by’
. 

. (1)) the independent record, consisting‘ of a title card,’ a. month 
headingtcard, a number of flow "data cards in chronological order, 
and anhvendeof‘-record cfiard. 

A numher ofudependénthvariables may follow, as specified in the independent
A 

.;.; 
p 

‘ parameter-A _caz°d.: ~>For ehaohh ofhtheee dependent Vvartiahlee there should"-«he's 

(c) a dependent oard, followed by



1. 

3. 

. 4.“. 

- 7 5 

A 

'(d) {he deoendent record, consisting of a title card, a month heafliné 
"A" card, a number of flow data oads in chgonological order, god an 

H end-of—record carder 
" 

[(e) IA.fter the epeciried nomber of dependent variables, there eheuidfne
_ 

‘another eefiee ex: cards as‘ specified in .(e)' through.-(d) if mo:-e 

.,..corre1et1ene are to be included in the run. 1:, however, tlhere 

are no more correlations, a and-of-record oarg should be placed 

ax the end of the deck to signal fhe end of the jobe 

mgsswmmés. ’ 

—Pfifitouts’ 

mom. nmoan, omens 1s_’9,a.,_n9_.1, Lsiaeneal
_ 

mere ie eithee-le wrong etation being. correlated ‘or among 
etetion speciiflied in parameter .cai'ds. The data should be 

oheokede“ 
I

V 

- moonnnor one (mu m .(s_§a,en2.)_ 
- ‘check input eads in records for specified station. 

whom vmnnmv smcmm. esm Lsiaeng-«Q, 
Either the dependent .re,cord~:1-s’ out o:t'_p1__a_.ce of the parameter 

card is wrong. 

DEPV mscoain mas PAST END 330039" 

‘The aepefident recofds are more recent than the independent recordse 

NU MAIGHING REGORDS 

There are no ma$ching.monthe of reeofos for the two stations 

specified; The program will move on to the next“corfo1ai1on.



e*‘ .* ’ 

i . 

’ 

. 

i : (&épendefi$' i-(independentii. 
X’; 6. CMATCI-II'NGADEP‘ Ex‘ .20 "_ §ta;no;;,), _ at;a.n<>.L .. 

V 

ihezfe are 2.0 more years ‘w_'it1;_i at least. one month» ef'znatch1zig 

records}, The. proéim only useeithetfivx-st myears of matching 
.;'ecor‘t_1s;.4 the__"da:b_a éhoulzi be exemined '09 check, £h—at the ‘ 

des_1r;eid.20-year period has beefiiicerrelaied. 
'i 

i 

10.3‘ Data-eriser, _s$at~ion -in ipput. 

105 Nrong caii-d iecluded reébrdfik 
V

' 

STOP 106 
A 

Wrong indefiendferit variable specified for a
' 

_ 

I ' 

eorrelation. 
i

H 

i 

PAfiS§b2¢3 ’_Neg£1§e £1§fi; 
'

_ 

TOP 201 The.coum$ o£—nv (no. of depégaegt veriables) 
has “become .neg_ét:i.:1i1e.e »;‘.l"h.ere_ is‘ either a. mistake

‘ 

' en t‘he.independe'n‘t_piza.ri_emeter card 91' a machine 

errors.‘ 
’

. 

END OF JOB- All eorrelaxions up to the end card have been 

eoinpieted. ~
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.1: “($0, 12)“ - 

. NI 

5 psvmez (12)
r 

Ixsn 
ND?" 

d" 

A 

independent record. 

MODE 

MODSB 

ism 

. IXYB. (50) 

I181‘ 

mar? a (12), 

'(-20) 

Y (20, 12) 

. (.12)
' 

Z31 (12)
' 

‘anam- 

- IFWP (20, 12) 
HERD 

. BEND 

for check with .1_IS'I‘A or ];IS_TA. - 

g
. 

ISTC_JF_V, s- 
. Independent station number. 

'.Ehe number of dependentiecords to he corre,1ate‘d‘ with the current 

‘Controls mode of printout (see pi'§gra2ndescr1ption).. 

.Gontro1s ‘subroutine SEES;-. if MOD-SB = 0, subroutine is skipped. 

Used to store the station number or current card being read, 

Holds year name (eg. 1965). for independent records. 

‘Monthly average discharges for VindependentVstation..
' 

‘ Dependent station number. 
I 

It 

A

V 

Holds month active signal (if 0, ignore that month). a 

s 

V 

number corresponding to the next IIIIR -tobe oheclned-. 

Holds year name for dependent records, 

Monthly mean average discharges for the dependent station. Holds 
the log of -the monthly discharge in the 1ast=ha1_f of the program. 

Accunmlates sums-of independent variable (to comphte» mean). — 

’

. 

L Acoumulat‘_es,f' sums of depe_n_dent- variable ‘(to compute" mean). 

Counts the number of matching months (to compute mean)‘. 

Number of months within a year that have ‘matching records rohx & 1. 
‘Holds values of 1 matching Y temporarily. (for ‘one corre;'iation,). V 

Array number of the final. year of independent records. 

nmber of the «year of dependent records matching 
independent records. 

' 

Mon.th.'|.y mean log of the independent flows. ‘V 

Monthly mean ‘log of the dependent flows.



..1'o1'x' 

.TU.l'YY 

E05233 .FORmT 
“ FORMAT 

3.10- 

Abcumulgtes total ‘of Y‘. 
-3 (dependent v_az-iablé). 

Accumulates tota.'1_ of (1nd3pénden‘E' variable) 

Aecunmlates jbotal of squbai-Ve~d. 
V‘

« 

Accum§Jlates_ total of aqua:-ed.‘ 

Accmmaggtes total of times 1-. 
‘ 

.0ounf.e,r for number of values making totaifi. 

Mean vaiue.Io~r Y Sqfiared. 

Mean value 5.01‘ I squared. 
V 

H9-an value of 

.Coefi‘.ic:{ent of 

.S16pe of 1-eg’1-essién line‘... 

Intezfcapt qf 

'Standard_devia1f.ion of dapepdeqt. data,
_ 

-stanniiard error or hflestiinate.
V 

122. holds me of independent variabie (-‘mum 1:1.-in|;~_ mode‘).
‘ 

i23.ho1ds name of ,c,1epen¢1e_nt variable (yum ~in'.'~‘H" mode).



Vhcmv PROGRAM LACORo LfiNGBErNS=METHOD or Ccuéepnrtme sTREAM&gou,RggaRos- LAQQR: 
FoRTRANVPRoqa3n;LmsrINGA 

1suMx112).suMv(121,xMEANc12).vMEANr12).‘MAcT(121.Ev(12a; A1 
_ 

L§£9R 
V W§QMMQN“X3Yg§[§ME;gXXR1IYYRaZYgSUMXySUMYaXMEANqYMEAN§MACTa§yV LAcn9 

' DIMENSTON xt50»1z1gy(2d.121.xrEMP1205121;i¥YR(%n141YYR32§3;g}1T@J3T“”L}fifl?‘ 

«comuomaIxsmn.1vegn»pI;sLaoa,Mone.Moosa.xx§IA.fV§TAaxsWA,p@’ Y1JpM1V unrné 
LNXaMZYR;TOTYoTOTXoTOTYYsTOTXXrTOTXYoT.DT¥Y3DTXX.DWXY.RaS§sS ;jsw.V L}roR 

' 2J«s.w 
‘ 

_ 

* 

V 
V. 

__ 

_ 

‘ 

_ 

- 

. 

-' ' 

V 
V 

““ ’ 
. _L__AcoRV 

c .1 READ INDEPENDENT:PARAMETERS ’ "' " V_- . 

EAcoR"““"“”““”” 
1 READ 1oo.1xsrA.u9v.MoDE.MoosB . 

“V ’V*, 
. LACOR 

__m",¢_WIE(1XSTAf9999’Z§339w73 . 

V* ’ 

I _V LACOR 
c » 

_ 
READ 1wDEPENoENr{§?iffiEtU§D§‘ . 

; 
V 

» ~w~~===1“~~~ LACOR 
V73 READ 122.IsTA ‘- 

V 
, 

' 
‘ V. ‘ 

. . 
-LACOR 

IF(I$TA-IX$TA)Z13mZ ' 

’ 

V 

- 

. 

’V LACOR 
2 PUNCH 1O3oISTA9J3£Tfi_ ‘ 

. V: 
' 

‘ .“'f“““““*““LAcon*““*“"f“"“““%* 
‘V STOP 103 ; 

" 
; A 

' 

; 
' -. 

. 

- LACOD ~
- 

3 READ 107V .4. 
V 

VV 
A 

V 

‘ 

V f',;w LAOO9. *f“woo“71“r:11so*W+m~m+M~~:~“w "W ~wV::~'w+ w~— V. A -.;..;V’ L§CC§ 
’ DO 71 J=1.121 '1 

V 
H‘ - 

* LACOR 
71 x1I.J1=o.o 

A 

V 
> 

V 
H 

V 
_ 

’ LACOR-
V 

‘ Q0 7-I¥1»5O ’ 

j 
~ 

_ 

V , - 

V 

"‘ "tkCOR““*%f~W~“~““~-' 
_READ'1C#v 1xt&unp.ex(IyM);M=1»121.rsmw ' 

- - 

_ 

_ 

kACOR 
V 

IF(ISTA—IXSTAy4aJ34 N 
V > 

»‘ «‘ + " LACOP V 

*‘¢”rFrIsTA=9999r5%5;5~”-*“~iW_-*'~"“~~>~‘~- * 

_ 

- A» .. =». 
_ 

:L:coa-5—-—--—-“- 
« 5 PUNCH 1C5.rxsvm= V 

' 
‘ 

_ 
LACOR A 

105V . 

V _ 
V 

» _.LACOR 
5 IXEND=m-1» I 

_ 

- ._ : 

""’"‘7“1””“““fiT”LAcoPW 
._g_o To 3 - 

. 
_ _ 

.1 ,1 
. 

V j 

1' LACOR 
7-COMIINUE ’ 

V , 
V I I » LACOR. 

rxENo=5o‘ .» 
1 

A 

' 

- 1» ‘ 

; 
”' 

‘ “”"m ’ 

. LACOR 
. * CALL RNOUT‘ _-. V. - 

‘ 

v 

. 

LACOR 
c READ DEPeMQeMfwhARAMETERs ‘ 

V 

_ 

' "LAcoR V 

_ 

.1 " a READ 101sIYSTAoISTAp(MACTtM)sM:1oI2t ; 
. 

“j ‘“‘ "“‘j"“*“**“*”*Wfi“tAcoRm“”““”““““T?” 
PUNCH 125 

_ 

V V‘ - 
-' 

: -_ 
- LACOR '” 

'

— 

IF(IXSTA-[STA)9o1Os9 . = 

‘ 

_ 

. LACOR 
f"“““9“puNcHfIo6:rvsTA . . 

*~; —- 
_ 

LACOR 
V 

‘ STOP 106 ;V 
V 

'_ 
V _ _ 

5 ’LAcoR 
c . READ DEPENDENT STA RECORD ~ 

g 
_ 

' 

.’ -1" LAcoR. 
_ , 

10 READ 123*rsWA _ 
‘ 

11 .m._w.V1,H w.m V .1” ,WWmwWwMMW.IACORU“W ,M.mMMMMw 
__ 'IF¢1sTA+rvsTA)75.11.75 r 

' 

V 

* 

, 

'LACOR 
75 PUNCH 1o3grsrA.rvsrA 

_ 

V 

' 
1 LACOR 

_ 

‘sToP‘1b3* 
. 

"‘ 
V 

-~~ LACUR 
11 READ 107 v A 

. 

' 

_ 

LACORA 
'NX=1 ; ;V V‘ ‘“ 

_ 

. 

.VV* LACOR ' 

oo 72 1a1.20_ r . . _ _Vm“ H__M1__VN.”w[ACoR1MWM1WWmVM 

~~ 

r. 

.LV 
1:;

.



t.

C 

_N 
I .C 

f“**”“f*?*IH*coNr1NuE 

TO. -_8.I ,_ 

“**“Go“To79z 
20 NX=J 

LACOR 
LACOR 
LA-rO7R 
LACOR 
LACOR 

D0 72 J=19 1 ~XTEMP(IaJ)= 2 
_ ”MV__fl” 0.0 ‘72“Y(I.3m£0?O 

.
_ 'IMLTIALIZE MEAN ACCUMULATORS no 74 I=1.12'. 

_ 

'
- 

~SUMx(IT:oén A 

u 

, 

_ 

. 

V 

I 

l 

.i.__. _J__ HW;.~ “MW. 
SUMY(I)=0.G ‘ A» 

- 
-

— 

74 ZY(I)=0.0 LACOR 
LACORW 

v”.EAC0R“_mNWHmWw 

NQVmmQ9.§5___ 

‘f‘TFTM6D§B¥2T9cIB9§B9“' "““' 
.89"PUNCH‘1Q7‘ 

PUNCH 117.IYsIA- 
PUNCH 108 _V 

90100 31 I=1¢2oi 
. 

’

. 

READ Y AND MATCH x. ONE YR AT A TIME’ 

LACOR 
LACOR 

LACOR 
LACOP 

LKEUP‘ 

LACORmm““'“-hmflb 

‘I27mEKU“TOh¥IYYR(IY?(Y(F3M);ME1;12)3TsTK””””””T“ EECOR ‘ EFPLSTA-IYSTA)13a17a13 ' 

13 1FrIsIA—999911a.15s14 
#14 PUNCH 105sIY$TA 

‘ stop 105 -
‘ 

15 IYEMD=I-1 

Lhcon 
VLACOR 
LACOR 

LACO9 
,H~ W,LACoRwM_ww_ww.WMflm 

LACDR 
LACOR 

17 ;F(MOD$8-2)88s87+&7 L 

.

‘ 37 PUNCH 11a.rYxRcI).rvcx.Mo.M=1.12r 
‘

' 

as oo ;e J=NX§IxEND 
_ 

‘ 

LACOR tF(IYYR(I)-IXYR(J)312520.18” tACOR 
LAFOR 
LACOR 
LACOR 

PUNCH 116 
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