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RECAL : 
A Computer Program for Selecting Sample Days 

for Recreation Use Estimation 

D ,  L ,  Erickson, C .  J. Liu, He K. Cardell, and W. L ,  Chen 

ABSTRACT.--Recreation Calendar (RECAL) is a computer 
program in PL/I for drawing a sample of days for es- 
timating recreation use. With RECAL, a sampling 
period of any length may be chosen; simple random, 
stratified random, and factorial designs can be 
accommodated. The program randomly allocates days 
to strata and locations, 

Federal and State land management agencies must regularly and reliably 
estimate visitor use of recreation areas under their control. Only in 
this way can funds be appropriately allocated among recreation areas and 
needs for expansion discovered. Various methods of data collection and 
analysis are employed, depending upon the sorts of information needed, 
but most methods require observation on a certain number of randomly 
selected days. This report describes a computer program for random 
selection of sampling days. 

The program, called RECAL, is written in PL/I. The Appendix of this 
report contains a complete listing of RECAL. This program is designed to 
accommodate simple random sampling in which all days are treated alike, 
stratified random sampling in which high use days and low use days are 
placed in different strata, or factorial designs. The program can produce: 

21  I, A Gregorian calendar for the sampling period desired.- 

2.  A schedule of sample days by calendar day, day of the week, and site 
location, 

3 .  The number and percentage of sample days allocated to each location 
and stratum. 

Program Input 

To use RECAL, two decisions must be made--the length of sampling period 
and the sampling design. The sampling period can be as long or short as 
desired, but it must be continuous, 

21 The construction of the Gregorian calendar is based on formulas 
given by H. E. Licks, 1917, Recreations in mathematics. D. Van Nostrand Co., 
New York, 155 p. 



I n  s e l e c t i n g  t h e  sampling des ign ,  s t r a t a  and sampling i n t e n s i t y  must 
be s p e c i f i e d .  Recrea t ion  use  i n  RECAL may be conven ien t ly  d iv ided  i n t o  
two s t r a t a :  s t r a t u m  A (heavy use  days)  and s t r a t u m  B ( l i g h t  use  days ) .  
A s imple  random sampling w i l l  b e  performed w i t h i n  each s t r a t u m  accord ing  
t o  t h e  sampling i n t e n s i t y  s p e c i f i e d .  A p a r t i c u l a r  day chosen f o r  sampling 
w i l l  then  be  randomly a l l o c a t e d  t o  a  sampling l o c a t i o n .  

Cont ro l  Cards 

One c o n t r o l  ca rd  and one o r  more name c a r d s  a r e  r e q u i r e d .  Each d a t a  
f i e l d  should be s e p a r a t e d  by one o r  more b lank  columns. Table  1 shows a n  
example of t h e  i n p u t  c a r d s  r e q u i r e d .  

F i e l d  Number One i s  named START. It s p e c i f i e s  t h e  beginning of t h e  
sampling p e r i o d  by up t o  two-digit  codings  f o r  month and day of t h e  month, 
and a  f o u r - d i g i t  coding f o r  t h e  y e a r ,  i n  t h a t  o r d e r .  Each is  s e p a r a t e d  
from t h e  o t h e r s  by e i t h e r  a  c o m a  o r  a  b lank.  

F i e l d  Number Two, named END, s p e c i f i e s  t h e  ending d a t e  of t h e  sampling 
per iod .  It i s  coded t h e  same a s  F i e l d  Number One. 

F i e l d  Number Three,  named LOC, s p e c i f i e s  t h e  t o t a l  number of sampling 
l o c a t i o n s .  

F i e l d  Number Four, named LEVEL, d e f i n e s  t h e  s t r a t u m  o r  t h e  l e v e l  of 
use  f o r  t h e  p a r t i c u l a r  day of t h e  week. I n  t h e  program, t h e  f i r s t  day of 
t h e  week is  des igna ted  a s  Sunday and t h e  l a s t  day a s  Saturday.  Users shou ld  
code t h e  d i g i t  0  t o  d e s i g n a t e  a  heavy u s e  day and t h e  d i g i t  1 a l i g h t  u s e  
day. Days of t h e  week a r e  s e p a r a t e d  by commas and a r e  coded i n  o r d e r .  
When s imple  random sampling des ign  i s  d e s i r e d ,  a l l  days should be  coded 
by 0 ' s .  

F i e l d  Number F i v e ,  named MODEL, s p e c i f i e s  t h e  p a r t i c u l a r  sampling 
des ign  t o  b e  used.  Code 1 f o r  s imple  random sampling,  2  f o r  s t r a t i f i e d  
random sampling,  and 3 f o r  f a c t o r i a l  des ign .  

F i e l d  Number S i x  is  named INTEN. The coding of t h i s  f i e l d  depends on 
t h e  p a r t i c u l a r  sampling des ign :  

1. Simple random sampling--To i n d i c a t e  t h e  sampling i n t e n s i t y ,  t h e  
u s e r  may choose t o  use  e i t h e r  t h e  sample s i z e  o r  t h e  percentage 
of t h e  popula t ion  t o  be  sampled. For example, a  sampling i n t e n s i t y  
of 20 p e r c e n t  would be coded i n  INTEN a s  .20,  whi le  t h e  sample s i z e  
w i l l  be coded a s  a n  i n t e g e r .  

2 .  S t r a t i f i e d  random sampling--Coding i s  t h e  same a s  s imple  random 
sampling.  

3 .  F a c t o r i a l  design--1NTEN i s  coded by t h e  t o t a l  number of sample 
days a s  a  n e g a t i v e  i n t e g e r  v a r i a b l e  (e .g . , -20) .  This  number 
should be  d i v i s a b l e  by t h e  number of sample l o c a t i o n s  s i n c e  an 
e q u a l  number of o b s e r v a t i o n s  i s  assumed f o r  t h e  f a c t o r i a l  des ign .  



F i e l d  Number Seven i s  named CALDR. I f  s p e c i f i e d ,  t he  program w i l l  
produce a  Gregorian calendar  of t h e  yea r s  covering t h e  sampling per iod .  
Code 1 i f  yes ,  O i f  no. 

F i e ld  Number Eight  i s  c a l l e d  NmE, I f  s p e c i f i e d ,  t h e  program w i l l  
produce a  l i s t i n g  of t h e  names of t h e  sampling l oca t i ons .  Code 1 if yes 
and 0 i f  no, 

F i e l d  Number Nine is  c a l l e d  HEAVS. This  f i e l d  a l lows t h e  user  t o  
de s igna t e  o the r  known heavy use  days (e.g. ,  n a t i o n a l  ho l i days ,  l o c a l  
f e s t i v a l s )  no t  covered by F i e l d  Number Four. I f  no heavy use  days occur 
dur ing  t h e  s p e c i f i e d  sampling per iod ,  t h e  u s e r  should code t h e  f i e l d  0 
(zero)  . 
Name Cards 

For i npu t ing  names, l o c a t i o n  names must be coded i n  quota t ion  marks 
and separa ted  by blanks ( t a b l e  1 ) .  The name cards  should fo l low t h e  c o n t r o l  
card.  

Heavy Use Cards 

The s p e c i f i c  d a t e s  of expected heavy use  days should be coded on 
Heavy Use Cards t h a t  fo l low t h e  Name Card i n  t h e  i npu t  s t ream ( t a b l e  I ) .  
Each expected heavy use  day i s  coded by e i t h e r  a  one- o r  two-digi t  number 
f o r  t h e  month and f o r  t h e  day of t h e  month, and a  fou r -d ig i t  number f o r  
t h e  yea r ,  i n  t h a t  o rder .  Two o r  more heavy use  days a r e  separa ted  by 
blanks.  

Program Output 

The program uses  a  random number genera tor  t o  s e l e c t  t h e  sample days,  
and randomly a l l o c a t e s  t he se  days t o  d i f f e r e n t  l oca t i ons .  An example of 
t h e  RECAL program output  is  shown i n  t a b l e  2. 

The program f i r s t  p r i n t s  ou t  a  summary of t h e  sampling p lan ,  which 
v e r i f i e s  t h e  i npu t  s p e c i f i e d  on t h e  c o n t r o l  card.  I n  t h i s  example, t h e  u se r  
has  chosen a  s t r a t i f i e d  random sampling wi th  a  per iod  s t a r t i n g  on 
November 29, 1979, and ending on January 30, 1980. Stratum A d e f i n e s  t he  
heavy use days and s t ra tum B de f ine s  t he  l i g h t  use  days.  The number of 
a v a i l a b l e  sampling days f o r  each s t ra tum i s  p r i n t e d  and each s t r a tum w i l l  
be sampled a t  an i n t e n s i t y  of 20 percen t .  There a r e  s i x  sampling l oca t i ons .  
Based on t h e  number of a v a i l a b l e  days i n  each s t ra tum,  4 heavy use  days and 
9 l i g h t  use days were chosen. Each of t h e s e  days were randomly a l l o c a t e d  
t o  one of t h e  s i x  l oca t i ons .  

The program then p r i n t s  ou t  a  sampling schedule.  I n  t h e  sampling 
schedule ,  t h e  sample days a r e  l i s t e d  s e q u e n t i a l l y  by ca lendar  d a t e ,  day 
of t h e  week, and l oca t i on .  Opt iona l ly ,  t h e  name of t h e  l o c a t i o n  can be 
p r in t ed .  

Following t h e  sampling schedule ,  a  p r i n t o u t  of t h e  number and percentage 
of sample days a l l o c a t e d  t o  t h e  s p e c i f i e d  l o c a t i o n s  and t o  each s t r a tum i s  given. 



Table 1.--An example of input  cards  f o r  RECAL 

Control  Card Format 

F i e ld  F i e ld  
Number Name Code Explanation of Code 

START 

END 

LOC 

LEVEL 

MODEL 

INTEN 

CALDR 

NAME 

HEAVY 

S t a r t i n g  da t e  i s  Nov. 29, 1979 

Ending d a t e  i s  Jan,  30, 1980 

S ix  sampling loca t ions  

Heavy use days a r e  Sun. and Sa t .  
Light use days a r e  Mon., Tues., 
Wed., Thurs., and F r i ,  

S t r a t i f i e d  random sampling 

Sampling i n t e n s i t y  is  20% 

No calendar  p r in t ed  

P r i n t  l o c a t i o n  names 

One heavy use day spec i f i ed  

Control  Card Image 

11,29,1979 1,30,1980 6 0 , 1 , 1 , 1 1 0  2 .20 0 1 1 

Name Card Images 

'Road 23' 'Pine Ridge' 'Tunnel Ridge ~ o a d '  'CCC Camp' 
'Koomer Ridge' 'Nada ~ u n n e l '  

Heavy Use Card Image 



Table 2.--An example of RECAL output 

................................ 
RY O F  S M P L I N G  P 9~ 

* FOR S T M T I F I E D  
................................ 

L I N G  P E R I O D :  NOV 29 1979-JAN 30 1980 
D E F I N I T I O N  O F  S T M T A  

S T M T U M  A: SUN SAT 
STRATUM B: MON TUE WED THU F R I  
SAMPLING I N T E N S I T Y :  20.00% 
NO. O F  DAYS I N  STRATUM A: 19 
NO. O F  DAYS I N  S T M T m  B: 44 
NO. O F  SAMPLING LOCATIONS:  6 

*************************************************** 
* S W L I N G  SCHEDULE FOR NOV 29 1979 - J A N  30 1980 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DATE DAY LOCATION 
............................................. 
NOV 29 
DEC 1 
DEC 6 
DEC 20 
DEC 22 
DEC 24 
JAN 2 
J A N  4 
J A N  10 
J A N  17 
J A N  20 
JAN 26 
JAN 29 

THU 
SAT 
THU 
THU 
SAT 
MON 
WED 
F R I  
THU 
THU 
SUN 
SAT 
TUE 

ccc c m  
NADA TUNNEL 
CCC CAMP 
P I N E  R I D G E  
KOOMER R I D G E  
NADA TUNNEL 
KOOMER R I D G E  
NADA TUNNEL 
ROAD 23 
ROAD 23 
ROAD 2 3  
TUNNEL R I D G E  ROAD 
NADA TUNNEL 

********************?k****9;********9; 

* SAMPLING ALLOCATION BY LOCATION * 
**********9;*********9c************** 

LOCATION SAMPLE S I Z E  PERCENTAGE 
................................... 

1 3 23.08% 
2 1 7.69% 
3 1 7.69% 
4 2 15.38% 
5 2 15.38% 
6 4 30.77% 

**~<$c******$c*********************** 
* S M P L I N G  ALLOCATION BY S T R A T W  * 
******$~***9~**********9;****9;****9;*9; 

S T R A T W  SAMPLE S I Z E  PERCENTAGE 



MPENDIX 
Listing of Source Deck 

LE : PROCEDmE OPTIONS (WIN) ; 
AMES (ISITE) CWR(20) CONTROLLED; 

DCL DAYS (HVY, 3) FIXED BIN CONTROLLED ; 
DCL (RAN,RATE, ) FLOAT BIN(31); 
DCL SEED mOAT(16); 
DCL (START(3),END(3),TEST,T,ISITE,DET(7),SDAY(2),OPTIONl,OPTION2, 

STOP(4),M,N,K,CURRENT DAY,NN,TOTAL,IDAY(2),OFTION3,HVY,~AG, 
I,J,CURRENT MO,CURRENT- WK) FIXED BIN (31); 

DCL MO(12) FIXED BIN(31) INIT(31,28,31,30,31,30,31,31,30,31,30,31); 
DCL FWD (12) FIXED BIN(31) INIT(365,334,306,275,245,214 

,184,153,122,92,61,31) ; 
DCL BWD(12) FIXED BIN(31) INIT(0,31,59,90,120,151,181, 

212,243,273,304,334) ; 
DCL DAY(7) CHARACTER(3) INIT ('SUN','MON','TUE','WED','THU','FRI', 

'SAT') ; 
DCL MONTH(12) CHARACTER(3) INIT ('JAN','FEB','MAR','APR','MAY','JUN', 

'JUL','AUG','SEP','OCT','NOV','DEC'); 
DCL (WEEaND ,WEEKDAY )FLOAT (6) ; 
DCL (FImD,MOD,SUM,PROD,kBS) BUILTIN; 
DCL LEAP ENTRY (FIXED BIN (3 1 ) ,FIXED BIN (3 1) ) ; 
DCL WEEK ENTRY(F1XED BIN(31),FIXED BIN(31),FIXED BIN(31)); 
DCL RANDM ENTRY (FLOAT (16) ,FIXED BIN(31), FLOAT BIN(31) ) ; 
GET LISTQSTART,END,ISITE,DET,OPTION3,~TE,OPTIONl,OPTION2,HVY); 
IF HVY > 0 THEN DO; ALLOCATE DAYS; 

GET SKIP LIST (DAYS) ; 
END ; 

ALLOCATE NAMES; 
IF OPTION2=1 THEN DO; 

GET SKIP LIST (NAMES ) ; 
END ; 

ELSE NAMES-"; 
IF ((sTART(~)>END(~)) ( (sTMT(~)=END(~)&sTART(~)>END(~)) 1 

(START(3)=END(3)&START(l)=END(l)&START(2)>END(2))) 
THEN DO; PUT LIST('START1NG DATE IS GREATER THAN ENDING 

DATE, JOB ABORTED'); STOP; END; 
N0(2)=29; RAM=l.; 
IF(START(1)>12 1 START(2)>MO (START (1)) I 

END(1)>12 1 END(2)>MO(END(l))) THEN 
DO; PUT LIST ('ERROR IN THE DATES SPECIFIED, JOB ABORTED'); 

STOP; END; 
IF ISITE<l THEN DO; 

PUT LIST ('NOT ENOUGH LOCATION, JOB ABORTED ' ) ; 
STOP; END; 

IF SUM(DET)>7 THEN DO; 
PUT LIST ('ERROR IN THE LEVEL SPECIFIED, JOB ABORTED'); 
STOP; END; 

IF OPTION3=1 THEN IF ( SUM(DET)-r=O) THEN DO; 
PUT LIST(' ERROR IN THE LEVEL SPECIFIED; JOB ABORTED'); 
STOP; END; 

IF (OPTION3-3 & MOD (UTE, ISITE)-r=O) THEN DO; 
PUT LIST(' ERROR IN THE INTENSITY SPECIFIED; JOB ABORTED'); 
STOP; END; 

IF OPTIONl=O THEN GO TO SA; 
PUT EDIT((lOO)'*')(PAGE,A); 



DO 1=1 TO END (3)-START (3)+1; 
PUT SKIP(10); 
PUT EDIT (START(3)+1-I) (COL(34) ,F(4)) ; 
DO J=1 TO 4; 
PUT SKIP(3) ; 
SELECT ; 
WEN(J=l) PUT LIST(' JANUARY FEBRUARY', 
' MARCH') ; 

WEN(J=2) PUT LIST(' APRIL MAY', 
I JUNE') ; 

WHEN (J=3) PUT LIST (' JULY AUGUST ' , 
' SEPTEMBER') ; 

WHEN(J=4) PUT LIST (' OCTOBER NOVEMBER', 
' DECMBER' ) ; 

END ; 
PUT SKIP LIST(' S M T W T F S S M T W T F S ' ,  

' S M T W T F  S'); 
CALL LEAP (START (3)+I-1 ,T) ; 
PUT SKIP; 
DO M=l TO 3; 
IF M+3*(J-1)>2 THEN CALL WEEK(START(3)+I-I,BWD(M+3*(J-I))+T+1,WK); 

ELSE CALL WEEK(START (3)+1-1,BWD (M+3*(J-l))+l,WK) ; 
IF WR=O THEN WK=WK+7; 
STOP (M) =8-WK; 
DO N=1 TO STOP(M); 
PUT SKIP(0) EDIT (N) (X((M-1)*25+(WK-1)*3+(N-1)*3) , (  ; END; 
END ; 
IF T-=0 THEN M0(2)=29; ELSE M0(2)=28; 
DO K=l TO 5; 
PUT SKIP; 
DO M=l TO 3; 
STOP(M)=STOP(M)+7; NN=O; 
IF STOP (M) <MO (M+3*(J-1) ) THEN DO; DO N=STOP (M)-6 TO STOP (M) ; 

PUT SKIP (0) EDIT (N) (COL (l+(M-1) *25+NN*3) 
,F(3)); NN=NN+l; END; END; 

ELSE IF STOP (M)-6<=MO (M+3* (J-1) ) 
THEN DO; DO N=STOP(M)-6 TO MO(M+3*(J-I)); 

PUT SKIP (0) EDIT (N) (COL(l+(M-1)*25+NN*3) 
,F(3)); NN=NN+l; END; END; 

END; 
END; 
END; 
END; 
SA: MO (2)=28; 
TOTAL=(END (3)-START (3)+1) *366; 
BEGIN; 
DCL (SAMPLE-DAY(2,TOTAL,7),SITE(ISITE)) FIXED BIN (31); 
IF START(1)<=2 THEN TOTAL=BWD(START(l>)+START(2); 

ELSE DO; CALL LEAP(START(3),T); 
TOTAL=BWD (START (1) )+START (2)+T; 
END ; 

CALL WEEK(START(3),TOTAL,WK); 
IF WK=O THEN WK=UK+7; 
CURRENT - DAY=START(2); CURRENT-MO=START(l); CURRENT-YRsSTART(3); 



IDAY=l; TOTAL=O; SMPLE-DAY(*,*,G)=O; 
DO WHILE ( (CURRENT YR<END (3 ) ) ) ( (CURRENT-m=ENf) (3) ) & 

(CURRENT MO <END ( 1 ) ) ) I ( (CURRENT YR=END ( 3  ) ) ti 
(CURRENT~O=END ( 1 ) ) & (CURRENT-DXY <=END (2 ) ) ) ) ; 

TOTU=TOTAL+l; 
FLAG=O ; 
IF HVU=O THEN GO TO NOR; 

ELSE DO; 
DO 1=1 TO HVU; 
IF CURRENT YR=DAYS (I, 3) & CURRENT MO=DAYS (I, 1 ) 

ti CURRENT - DAY=DAYS (I, 2) THEN DE; 
FLAG=l ; 

SAPlPEE DAY(l,IDAY(l),l)=CURRENT MO; 
SAMPLEDAY ( 1, IDAY ( 1 ) , 2) =CURRENT:DAY ; 
SAMPLEDAY ( 1, IDAY ( 1 ) ,3 ) =CURRENT_YR ; 
SAI~PLEDAY ( 1, IDAY ( 1 ) ,4) =WK; 
SAMPLEDAY ( 1, IDAY ( 1 ) ,7) =TOTAL ; 
IDAY ( ~)=IDAY (1 )+I ; WK=WK+~ ; 
GO TO NOR; 
END ; 
END ; 
END; 

NOR: IF FLAG-=I THEN DO; 
SAMPLE DAY (DET (WK)+l, IDAY (DET (WK)+l) , l)=CURRENT MO; 
SAMPLEDAY (DET (wK)+~, IDAY (DET (WK)+I ),z) =CURRENT-DAY; 
SAMPLEDAY (DET (wK)+~, IDAY (DET (WK)+l) ,3) =cuRRENT-JR; 
SAMPLE-DAY (DET (wR)+~, IDAY (DET (wK)+~), 4) =WK; 
SAMPLEDAY (DET (wK)+, IDAY (DET (wK)+~),  TOTAL; 
IDAY(DET(WK)+~)=IDAY(DET(WK)+~)+~; WK=WK+l; 
END ; 
IF WK>7 THEN WK=l; 
CALL LEAP(CURRENT YR,T); 
IF T=l THEN FlO (2)=29; 

ELSE M0 (2)=28; 
CURRENT DAY=CURRENT DAY+l ; 
IF CURRENT-DAY>MO(C~RRENT - MO) THEN DO; 

CURRENT DAY=l ; 
CURRENT~O=CURRENT-MO+ 1 ; 
IF CURRENT-M0>12 THEN DO; 

CURRENT MO=1; 
CURRENT>=CURRENT - YR+I ; 
END; 

END; 
END; 
IDAY=IDAY-1; SITE=O; 
IF OPTION3=2 THEN DO; IF RATE>l THEN 

SDAY=RATE/TOTAL*IDAY+.5; 
ELSE SDAY=RATE*IDAY+*5; 
END ; 

IF OPTION3=1 THEN DO; IF RATE<l THEN J=RATE*TOTAL+*5; 
ELSE J=RATE; 
END ; 

IF OPTION3=3 THEN SDAY=RATE/2; 
IF (SDAY (l)>IDAY (1) ( SDAY (2) >IDAY (2) ) THEN DO; 



PUT LIST(' NO* OF SAMPLE DAYS EXCEEDED, JOB ABORTED'); 
STOP ; 
Ern ; 

SEED=2*(START(3)*1000+START(2)*100+START(1)*10)+11; 
IF OPTION3=1 THEN DO; 

SDAY-0; 
DO 1-1 TO J; 

RB: CALL RANDM(SEED 
IF W>IDAY (I)* THEN N=2; ELSE N-1; 
CALL MDM(SEED 

IF SAMPLE-DAY(N,K,6)=1 THEN GO TO RB; 
ELSE SAMPLE-DAY(N,K,6)=1; 

CALL W D M  (SEED, I, RAN) ; 
SDAY (N) =SDAY (N)+1 ; 
SAMPLE DAY (N, K, 5)=ISITE*RAN+l ; 
DO MG~ TO ISITE; 
IF SMPLE-DAY (N , K, 5) =M THEN 

SITE (M)=SITE (M)+l; 
END ; 

END ; 
END ; 
ELSE DO; 

DO 1=1 TO 2; 
DO J=1 TO SDAY(1); 

DM(SEED, 1,RAN) ; 
K=RAN*IDAY (I )+I ; 
IF SAMPLE_DAY(I,K,6)=1 THEN GO TO RA; ELSE SAMPLE_DAY(I,K,6)=1; 
IF OPTION3=3 THEN SAMPLE-DAY (I ,K, 5)=~0D (J+(I-~)*sDAY (I), ISITE)+l; 

ELSE DO; 
CALL RANDM(SEED,l,RAN); 
SAMPLE - DAY(I,K,5)=ISITE*RAN+l; 
END; 
DO M=l TO ISITE; 
IF SAMPLE-DAY (I, K, 5) =M THEN SITE (M) =SITE (M)+1; 
END ; 
END ; 
END; 
END; 
PUT SKIP EDIT((34)'*') (PAGE,X(14) ,A) ; 
PUT SKIP EDIT('*','*') (X(14) ,A,X(32) ,A); 
PUT SKIP LIST(' * S W R Y  OF SAMPLING PLAN *'); 
IF OPTIOM3=1 THEN 
PUT SKIP LIST(' * FOR SIMPLE RANDOM SAMPLE *'); 
IF OPTION3-2 THEN 
PUT SKIP LIST(' * FOR STMTIFIED DON SAMPLE *'); 
IF OPTIOM3=3 THEN 
PUT SKIP LIST(' JI. FOR FACTORIAL DESIGN *') ; 
PUT SKIP EDIT('*', '*') (X(14) ,A,X(32) ,A) ; 
PUT SKIP EDIT((34)'*') (X(14) ,A) ; 
PUT SKIP(5) EDIT(' SMPLING PERIOD:',MONTH(START(l)),START(2), 

START(3),'-',HOWTH(EM3(f)),END(2),END(3)) 
(CoL(l6),A,A(3),F(3>,F(5),A,A(3),F(3),F(5)); 

PUT SKIP(2) (' DEFINTION OF STRATA'); 



PUT SKIP(2) EDIT ('STRATm A: ') (COL(27) ,A) ; 
K=O ; 
DO I=l TO 7; 

IF DET(I)=O THEN DO; PUT EDIT(DAY(I))(COL(38+K*4),A,(3)); 
K=K+ 1 ; 
END ; 

Ern; 
PUT SKIP(2) EDIT ('STRATUM B:')(COL(27),A); 
K=O ; 
DO I = 1 TO 7; 

IF DET(I)=1 THEN DO; PUT EDIT(DAY(I))(COL(38+K*4),A(3)); 
K=K+ 1 ; 
END ; 

END ; 
IF R_ATE>l THEN 

PUT SKIP(2) EDIT(" SMPLING INTENSITY:', 
RATE*lOO./TOTAL,'%') 
(COL(25) ,A,F(6,2) ,A> ; 

ELSE 
PUT SKIP(2) EDIT(' SM4PLING INTENSITY:',MTE*~O~.,'%') 

(COL(25),A,F(6,2) ,A); 
PUT SKIP(2)EDIT(" NO. OF DAYS IN STRATUM A:',IDAY(l))(COL(25),A,F(5)); 
PUT SKIP(Z)EDIT(' NO. OF DAYS IN STRATUM B:",TDAY(Z))(COL(25),A,F(5)); 
PUT SKIP(Z)EDIT(' NO, OF SAMPLING LOCATIONS:",ISITE)(COL(25),A,F(3)); 
PUT PAGE EDIT ((53) '*') (X(14) ,A) ; 
PUT SKIP EDIT('*','*') (X(14) ,A,X(51) ,A) ; 
PUT SKIP EDIT('* SAPIPLING SCHEDULE FOR',MONTH(START(l)),START(2), 

START(3),' - ',MoNTH(END(~)),EM)(~),END(~),'*') 
(COL(l5),A,X(l) ,A(3> ,F(3),F(5) ,A,A(3) ,F(3) ,F(5) ,X(2) ,A); 

PUT SKIP EDIT('*','*') (X(14) ,A,X(51) ,A); 
PUT SKIP ~D1T((53)'*') (X(14) ,A) ; 

IF OPTION2=O THEN PUT SKIP(5) EDIT('DATE DAY LOCATION') 
(COL(18) ,A); 

ELSE PUT SKI P(5)EDIT ('DATE DAY LOCATION') 
(COL(18) ,A) ; 

PUT SKIP EDIT((45)'-')(X(14),A); 
PUT SKIP(2); 
DO I=l TO TOTAL; 
DO J=1 TO 2; 
DO K= 1 TO IDAY(J); 

IF SAMPLE DAY(J,K,7)>I THEN GO TO IJ; 
IF SAMPLEDAY(J,K, 7)=1 & SAYPLE-DAY(J,K, 6)=1 

THEN DO; 
PUT SKIP(1); 
PUT EDIT (MONTH (SMPLE DAY (J, K, 1) ) , 

SAMPLE-DAY ( J,K, 2 1, 
DAY(SAMPLE DAY(J,K,4)), 
SAMPLE DAY~J, K, 5 ) , 
NAMES (S~AHPLE-DAY ( J ,K ,  5) ) ) 

(CoL(16) ,A(5) ,F(z) ,X(5) ,A(8) ,F(3) ,X(3) ,A(zO)) ; 
GO TO KK; 
END ; 

END ; 
1J:EMD; 



KK: END ; 
PUT PAGE EDIT((37)'*")(X(14),A); 
PUT SKIP mDIT('*", '*' ) (X(14) ,A,X(35) ,A) ; 
PUT SKIP LIST(' * SAMPLING ALLOCATION BY LOCATION *'); 
PUT SKIP EDIT('*','*')(X(14),A,X(35),A); 
PUT SKIP EDIT((37)'*')(X(l4),A); 
PUT SKIP(5) EDIT (' LOCATION SAiyfPLE SIZE PEKCENTAGE') 

(COL(14) A); 
PUT SKIP EDIT((36)'-')(X(L4),A); 
DO I=1 TO ISITE; 
PUT SKIP(2) EDIT(I,SITE(I),SITE(I)*lOO~* /Sm(SDAY), '%'I 

(CoL(17) ,F(3) ,F(12),5'(13,2) ,A); 
Ern ; 
PUT PAGE EDIT ((36)'*') (X(14) ,A); 
PUT SKIP EDIT ('*', '*') (X(14) ,A,X(34) ,A); 
PUT SKIP LIST(* * SAMPLING ALLOCATION BY STRATW *'); 
PUT SKIP EDIT('*', '*') (X(14) ,A,X(34) ,A) ; 
PUT SKIP EDIT((~~)'*')(X(~~),A); 
PUT SKIP (5) EDIT ( 'STRATUH SAMPLE SIZE PERCENTAGE') 

(COL(16) ,A); 
PUT SKIP EDIT((36)'-')(X(lh),A); 
PUT SKIP(2) EDIT(' A',SDAY(~),SDAY(~)*~O~.*RAM/TOTAL,'%') 

(CoL(16),A,F(12),F(13,2) ,A); 
PUT SKIP(2) EDIT(' B',SDAY(~),SDAY(~)*~OO**W/TOTAL,'%') 

(CoL(16) ,A,F(12) ,F(1392) ,A) ; 
END ; 
END ISAMPLE; 
*PROCESS,A,X,AG,FLOW; 
LEAP:PROCEDURE(TEST,N) ; 
DCL (TEST, N) FIXED BIN(31); 
IF MOD (TEST, 4)-=O THEN N=O ; 

ELSE IF (MOD (TEST, 100)=0 6 MOD (TEST, 400)1=0) 
THEN N=O; 
ELSE N=l; 

RETURN ; 
END LEAP ; 

*PROCESS,A,X,AG,FLOkJ; 
WEEK:PROCEDURE(X,Y,Z) ; 
DCL (X,Y) FIXED BIN(31),Z FIXED BIN (31); 
Z=MOD((X+Y+FIXED((X-~)/~)-FIXED((X-~)/~OO)+FIXED((X-~)/~OO)),~); 
RETURN; 
END WEER; 

*PROCESS,A,X,AG,FLOW, 
DM:PROCEDURE(DSEED,N,R); 

DCL (N,I)FIXED BIM(31) ,R FLOAT BIN(31) ; 
DCL (DSEED,D2P31M,D2P31) FLOAT(16) ; 
(NOFIXEDOVERFLOW): D2P31M-2147483647.; D2P31=2147483648*; 
DSEED=MOD(16807.*DSEED,D2P31M) ; R=DSEED/D~P~~; RETURN; 

END RANDPI; 
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