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FACTORS FOR CONVERTING INCH-POUND UNITS
TO INTERNATIONAL SYSTEM UNITS (SI)

The following factors may be used to convert the inch-pound units
published herein to the International System of Units (SI). Computer
printouts produced by the program described herein express values in
both inch-pound and SI units.

Multiply inch-pound units by to obtain SI units
Length

inches (in) 2.54x10" millimeters (mm)
2.54x1072 meters (m)

feet (ft) 3.048x10~1 meters (m)

miles (mi) 1.609x100 kilometers (km)

Area

square feet (£Ft2) 9.290x10~2 square meters (m2)

acres 4.047x103 square meters
4.047x10"1 square hectometers (hm?)
4.047x1073 square kilometers (km?)

square miles (mi2) 2.590x10o square kilometers (km2)

v



QUANTITATIVE GEOMORPHOLOGY OF DRAINAGE BASINS
IN SUMTER NATIONAL FOREST, SOUTH CAROLINA

By Glenn G. Patterson

ABSTRACT

This report describes a computer program, written in Basic, that
facilitates quantitative analysis of drainage basins and channel
networks. The program was used to inventory 2,000 small watersheds in
Sumter National Forest, South Carolina during 1980 and 1981. Drainage
basins and stream segments were delineated in color on mylar overlays
over U.S. Geological Survey 1:24,000 scale maps. Drainage basin
characteristics were quantified and stored on eight-inch diskettes.
The program can produce printouts and plots that summarize geomorphic
data for each watershed. The program is adaptable to other locations.

INTRODUCTION

Quantitative geomorphology of drainage basins and channel
networks involves measurement of geometric dimensions of watersheds
and stream systems. Stream systems can be divided into segments of
various orders. First order segments are the smallest, unbranched
tributaries. Where two first order segments join, they form a second
order segment. Two second order segments join to make a third order
segment, and so on.

Measurements commonly made on stream systems include numbers and
lengths of stream segments of each order, basin area, basin length,
basin perimeter, and land surface gradient. These measurements can be
combined into parameters such as drainage density, bifurcation ratio,
and relief ratio. Statistical comparisons can determine similarities
and differences among measured basins.

Geomorphic parameters, together with characteristics of climate
and soil, are closely related to hydrologic parameters such as total
stream discharge, peak discharge, hydrograph shape, erosion rate, and
sediment yield (Strahler, 1964). The U.S. Forest Service, Southeast
Region, is using these relationships to help predict the effect of
various land management practices on hydrology, erosion, and fish



habitat (McLaughlin, 1980). The Forest Service is identifying groups
of similar small watersheds, or drainage basin response units (DBRUs).
Working with statistically similar groups, rather than with single
watersheds, saves much valuable time and effort and increases the
transfer value of data that are collected.

This study was undertaken in cooperation with Francis Marion and
Sumter National Forests as a part of their management effort.

The purpose of this study was twofold: (1) develop a computer
program, written in Basic, that would facilitate collection, storage,
and analysis of geomorphic data from large numbers of small
watersheds, and (2) use the program to inventory about 2,000 small
watersheds in Sumter National Forest, South Carolina.

The scope of the study was limited to writing the computer
program, delineating basins and channel networks on maps, and using
the program to convert information from the maps into digital records
on diskettes. Statistical analyses more involved than basic
descriptive summaries were not a part of this study.

The study area consists of Sumter National Forest, which covers
370,000 acres in three divisions, all in the northwest portion of
South Carolina (fig. 1). The Long Cane Division (Edgefield and Long
Cane Districts) and the Enoree Division (Enoree and Tyger Districts)
are in the gently rolling Piedmont province, whereas the Pickens
Division (Andrew Pickens District) is in the Blue Ridge province.

PROCEDURES

The method used in this study to inventory small watersheds
(drainage basin response units or DBRUs) consists of two main
processes: (1) delineating drainage basins and stream segments on
maps, and (2) using a digitizer and a minicomputer to store and
analyze data from the maps.

Mapping

Information was obtained from four kinds of maps:
1. USGS hydrologic unit map of South Carolina,
2. USFS 1:24,000 maps showing land owned by the Forest Service,

3. USFS 1:125,000 administrative maps marked with administrative
watersheds, and
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4. USGS 1:24,000 topographic maps.

The product of the mapping procedure was a mylar overlay for each
USGS 1:24,000 map. A black and white representation of a completed
map is included in Appendix A.

The mapping procedure was as follows: Forest Service land
ownership boundaries were traced onto the USGS 1:24,000 map. All
identifiable stream channels were delineated, using broken lines for
intermittent and solid lines for perennial, with blue pencil on the
base map. Stream orders were assigned to the delineated stream
segments. A mylar overlay was attached to each base map. Permanent
felt tip markers with fine tips were used to draw on the overlay.
Intermittent and perennial stream segments were traced on the overlay
using this color key:

Stream order Color

brown
orange

red

green

blue

olive green

N WN -

Watershed boundaries for third, fourth, fifth, and sixth order streams
were delineated. These watersheds constituted DBRUs. An arbitrary
criterion of 40 percent Forest Service ownership, approximated by eye,
was set for determining which DBRUs to include in the analysis. This
followed the practice established on Jefferson National Forest,
Virginia (Marburger and others, 1979). This color key was used for
basin boundaries:

Stream order Color
3 pink
4 purple
5 gray
6 gray

Forest Service administrative watersheds were delineated in black.

A unique, 12-digit number was assigned to each DBRU. The DBRU
number begins with a large geographic unit (hydrologic region) and
specifies progressively smaller pieces of that unit, down to the third
order DBRU.

The numbering convention for Sumter National Forest is:



where:

H = last five digits of USGS hydrologic unit number (first three
digits for all of Sumter National Forest are 030).

A = USFS administrative watershed number.

F = fourth, fifth, or sixth order watershed number. These two digits
are:

00 for third order DBRUs,
01-50 for fourth order,
51-60 for fifth order, and
61-70 for sixth order.

T = third order watershed number (00 if order is greater than three).

This numbering convention indicates which, if any, large DBRU
contains a given third-order DBRU. A small DBRU that drains directly
into the highest order stream segment of a larger DBRU is called a
sub-DBRU.

In general, DBRUs were numbered starting at the mouth of a large
stream and proceeding counterclockwise around the large watershed.

A list of DBRUs was prepared for each map quadrangle. Listed for
each DBRU were DBRU number, maximum and minimum basin elevations,
numbers of intermittent and perennial stream segments of each order,
and any remark to be included in the record. Lakes and ponds were
treated as stream segments; those greater than about one acre in size
were considered perennial. A stream segment containing both
intermittent and perennial reaches within the same stream order was
counted as 0.5 intermittent segment and 0.5 perennial segment.
Adjacent quadrangles were checked to insure consistent mapping across
map borders.

Some DBRUs were selected for hypsometric, or area-elevation,
analysis, which is discussed below. When the hypsometric contour
interval differed from the map contour interval, hypsometric contour
lines were delineated in yellow to facilitate digitizing incremental
areas.



Digitizing

Equipment used for converting mapped information to digital form
included: !

1. GTCO model T4 digitizer with 30- by 36-inch, 0.01 inch resolution
tablet;

2. Wang model 2200VP computational system, with:

model 2270-2 dual diskette drive,

model 2221W line printer,

model 2207A I/0 interface controller, and
model 2232B flatbed plotter.

The programs used to input, retrieve, and update data are listed
in Appendix B. Appendix C is a generalized flow chart for the
programs. Appendix D lists and defines all the variables used, and
Appendix E explains the diskette storage format.

The programs use a conversational format to request information
one step at a time from the user. Ample opportunities are provided
for correcting mistakes. Prior to storing data on a fresh diskette,
the diskette must be scratched by using this command: SCRATCH DISK R
LS=1, END=1023. Scratch a diskette only once, as this command
deactivates any data already stored. The procedure to use the
programs is as follows: The computational system is initialized. The
program diskette is inserted in the "F" slot and a data diskette in
the "R" slot.

The program is started by keying LOAD RUN RETURN and following
directions as they appear on the screen.

First a list of DBRU identification information is entered. If
the DBRU contains sub-DBRUs, their numbers are entered so the program
can accumulate data from them. This avoids having to digitize stream
segments more than once.

The program will print out instructions for using the digitizer,
if desired.

The numbers of intermittent and perennial stream segments of each
order are entered, and their lengths are digitized.

TThe use of brand names in this report is for identification
purposes only and does not imply endorsement by the U.S. Geological
Survey.



A blue line is drawn from the mouth of the DBRU to the most
distant point on the perimeter. The line may bend if necessary to
generally follow the stream. This line is the basin length, and its
presence on the map indicates that the DBRU has been digitized.

After digitizing the basin length, the perimeter and area of the
DBRU are digitized. This is a single operation. Finally, a remark is
entered if desired.

If no hypsometric analysis is to be performed, the next step
stores the data from the DBRU as one logical record in a diskette data
file called DBRU.

The optional hypsometric, or area-elevation analysis, may be used
to measure the portion of a basin's area that falls within each of as
many as 17 elevation increments. This information can be useful in
studying erosional status and estimating elevation-specific parameters
over the basin (Strahler, 1964).

The first 100 DBRUs measured on Sumter National Forest were
selected to represent the range of topography in the Forest.
Hypsometric analyses were run on them to determine area-weighted mean
basin elevation for each DBRU. A regression equation was calculated
for each division of the Forest to relate mean basin elevation to the
arithmetic average of the maximum and minimum basin elevations.
Subsequently, all mean basin elevations were automatically estimated
using the regression equations.

Data are stored on diskettes as described in Appendix E. An
update program facilitates review and correction of stored data. To
obtain printed or plotted output, the retrieval option on the initial
program menu is used.

Data Retrieval

Output may be produced for a single DBRU or for each of a group
of DBRUs. A group may be defined by fourth-order DBRU number,
administrative watershed number, map quadrangle name, district name,
or national forest name.

Output options, examples of which are included in Appendix F,
include a summary printout of data for each DBRU, two plots to check
Hortons laws of stream numbers and of stream lengths (Horton, 1945),
and, if available, a hypsometric plot of relative height versus
relative area.

A short program called LISTDBRU prints a list of the DBRUs stored
on a diskette. A programmer may perform any desired statistical
analysis by writing a new program that retrieves the stored data.



Appendix G lists some modifications that must be made to the
existing programs before using them to inventory new areas.

Time Required

Mapping the 370,000 acres of Sumter National Forest required 27
man-weeks. Twenty-seven more man-weeks were required for digitizing
the maps.
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APPENDIX A

EXPLANATION

Stream Segments
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This is a black and white representation of a portion of a
map overlay showing two third-order DBRUs (5010621A0201,
5010621A0202) and one fourth-order DBRU (5010621A0200).




APPENDIX B. Program listings

START Program

10 REM JRHFEFFFUH START T HHIEEEEF
20 SELECT INPUT 0O0C1: SELECT PRINT 005: PRINT HEX(0O3)
30 PRINT 3383365 5% H B4 5 H 44 HFFFHFH 303030303030 303030303 3030 30 3 30 4 FH 0 3 3¢
WA
40 PRINT "##% USGS-USFS DRAINAGE BASIN RESPONSE UNIT INVENTORY
PROGRAM 33t
5O PRINT "H#3#3#888 8 F 5450583 50580 50 H 5 40 33 3030305 305030 3 S 2 3 30 6 H 3 3
3R F R RRY
€0 PRINT
70 PRINT * WRITTEN BY GLENWN G. PATTERSDN, U.S. GEOLOGICAL S
URVEY"
30 PRINT " COLUMBIA, SOUTH CAROLINAY
S50 PRINT FEBRUARY, 19280"
100 PRINT * IN COOPERATION WITH®
110 PRINT " FRAKNCIS MARION-SUMTER NATIONAL FORESTS, COLUMSI
Ay S. C.Y
20 PRINT @ PRINT *® FOR INFORMATION CONCERNING THIS PROGRAM
CALL GLERMNMN AT:"
130 PRINT * (B0O3)7€5-596& OR FTE &€77-536&"
140 PRINT @ PRINT " TO BEGIN PROGRAM, KEY ‘RETURN
150 INPUT X: PRINT HEX(0O3)
160 PRINT
170 PRINT "WELCOME TG THE DBRU PROGRAM. THE PRGGRAM HAS THREE
PARTSI "
120 PRINT : PRINT " 1. INPUT DATA AND STORE IT OM DISK"
190 PRINT
200 PRINT * 2. RETREIVE DaTA ALREADY STORED"
210 PRINT @ PRINT * 3. CHECK OR UPDATE DATA ALREADY STORE
D' it
220 PRINT
230 INPUT "WHICH FART DO YDU WISH TO USE NOW*, X
240 PRINT HEX{O2)
250 IF X=1 THEN 300
260 IF X=2 THEN 310
265 IF X=3 THEN 320
270 PRINT "KEY 1,2, OR 3 TO INDICATE YDUR CHOICE.™
2280 PRINT
220 GOTO 180
300 LOAD F"INPUT *
310 LDOAD F"GET"
320 LOAD F"UPDATE"

10



INPUT Program

10 PRINT HEX(03): SELECT INPUT 0O1: SELECT PRINT 005

20 DIM B$1,B1%$12,B5%1,B9%12,C1$12,C7(&),CB(E),D4%5,D5%3,D7(6),D
8(E),ET(E),EB(E) ,FT{E),FB(E),LT(E) LB(E),MESL, NESEL, NT(E) ,NB(E)
L BSEC,65(17),ES(17),Q85(17),51%4

30 PRINT * ##% PART 1:  INPUT #3#v

40 PRINT : PRINT : PRINT

50 PRINT "ENTER DBRU NUMBER FOR WHICH YOU ARE ENTERING DATA."
€0 PRINT " ——memm—mm——m ": PRINT HEX(OC)

70 INPUT Bil$: PRINT HEX(03)

80 PRINT "ENTER NATIONAL FOREST NAME. IF ‘SUMTER’, YOU MAY ENT
ER £ S s . £

50 INPUT BG5S

100 IF BS$="S" THEN 130

110 B4%=B5%

120 GOTO 140

130 B4$="SUMTER"

140 PRINT HEX(03)

150 PRINT "ENTER NATIONAL FOREST DISTRICT NAME. "

160 INPUT B2%

170 PRINT HEX(03)

180 PRINT "ENTER NAME OF TOPO
130 INPUT 83%

200 PRINT HEX(O3)

210 PRINT "ENTER YOUR MNAMES, "
220 INPUT B87%

230 PRINT HEX(O3)

240 PRINT "ENTER TODAY'S DATE (MODAYR)."

250 INPUT B8$

260 PRINT HEX(O3)

270 INPUT "WHAT IS THE HIGHEST STREAM DRDER IN THIS DBRU", K
2R0 PRINT HEX(03): REM TESTING STREAM ORDER OF DBRU

230 IF STR(B1%,11,2)="00" THEN 350

300 IF K=3 THEN 320

310 B$="F"

320 BO=0

330 GOTO 420

340 GOTO 370

350 IF K>3 THEN 370

360 B$="F"

370 PRINT : PRINT "A SUS-DERU IS A DBRU CONTAINED WITHIN A LARG
ER DBRU, AND"

380 PRINT "DRAINING DIRECTLY INTO THE HIGHEST ORDER STREAM SEGM
ENT IN THE"

330 PRINT "LARGER DBRU."

400 PRINT

410 INPUT "HOW MaNY SUB-DBRUS DDES THIS DERU CONTAINY,BO

420 PRINT HEX(03)

430 PRINT " #3## TIME TO CHECK INPUT ##3n

440 PRINTUSING 450,B1%,B4$

450 %DBRU ND. #H##ssssssus (B1$), IN BSRSgSsBessssissg N.F. (B4$
)y
460 PRINTUSING 470,B2%,B3%

11
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470 LEHESHEBEREEHEREE DISTRICT (BS$), HEHBEBSESHEsHERE QUAD (B3
%),
480 PRINTUSING 430,B7%,5TR(BSS,1,2),5TR(BS%, 3,2),STR (B8%, 5, 2)
430 ZFILED BY S##ssasppssassss (B73) ON #8/##/## (B8S), HAS A M
AX IMUM
500 PRINTUSING 510, K,BO
510 %STREAM ORDER OF # (K) AND CONTAING ## SUB-DBRUS (BO).
520 IF B#$<:"F" THEN 5E0
530 PRINT "## EITHER B1$ OR K IS INCORRECT ##"
540 GOTO 580
550 PRINT
560 INPUT "ARE THERE ANY ERRORS (Y OR N)", B%$
570 IF B%="N" THEN &30
580 PRINT "TO CORRECT, KEY <VARIABLE NAME:=:CORRECT VALUE», ‘RE
TURN?.": Bg=" *
550 PRINT "VARIABLE MAME IS5 IN (). PUT QUOTES AROUND VALUE IF
NAME ENDS"
€00 PRINT "WITH %."
€10 STOP "NOW MAKE CORRECTIONS. WHEN THROUGH, KEY ‘CONTINUE, R
ETURN‘ . "
€20 GOTO 280
€30 PRINT HEX(03)
€40 PRINT "ENTER MAXIMUM AND MINIMUM BASIN ELEVATIONS IN FEET.
€50 PRINT
EE0  INPUT "MAXIMUM", L&
€70 PRINT
€80  INPUT "MINIMUM", LS
€50 PRINT
700 IF LS<L4 THEN 730
710 PRINT "IMPOSSIBLE! RE-ENTER ELEVATIONS. "
720 GOTO €40
730 INPUT "ARE THESE VALUES CORRECT", B%
740 IF B="N" THEN €30
750 PRINT HEX(03)
760 IF BO=0 THEN 1710
770 REM THIS SECTION GATHERS STREAM SEGMENT DATA FROM SUB-DBRUS
780 INPUT "WILL YOU BE DOING A HYPSOMETRIC ANALYSIS ON THIS DBR
ur, Mes
7950 IF MES="N" THEN 820
800 PRINT HEX(OA) ;"
FEET. "
810 PRINT HEX(OC): INPUT "WHAT CONTOUR INTERVAL WILL YOU USE IN
THE ANALYSIS",E2
820 PRINT HEX(O3)
830 FOR I=1 TO BO
540 PRINT "THE DBRU YOU ARE WORKING ON IS NUMBER ";Bls$;"."
850 PRINT "ENTER LAST FOUR DIGITS OF A SUB-DBRU."
860 PRINTUSING 870,B1%
BTO IHHHSHEHE -—-—-
880 PRINT HEX(OC)
830 PRINT HEX(0303090303030%
300 STR(B3%,1,8)=STR(B1%$,1,8
310 STR(B9%.,9,4)=STR(S1%, 1
920 PRINT HEX(03)
930 REM TEST SUB-DBRU NUMBER
940 IF STR(B1%,&,3)<>STR(B9%$,&,3) THEN 1010
550 CONVERT STR(B1%,3,2) TO A5
560 CONVERT STR(Bi%$,11.2) TO A
970 CONVERT STR(B3%,3,2) TO A7
12

C2): INPUT S1%
)



280 CONVERT STR{B3%,11,2) TO A8
330 IF (AT-AS)#(AB-AL) >0 THEN 1010

1800
1010
1020
1030
1640
1050

GOTO 1040

PRINT "DBRU NO.":Bls:" CARNNOT CONTAIN SUBDBRU NO.";BS%;"."
PRINT "CHECK NUMBERE AND TRY AGAIN."

GOTO 430

PRINT HEX{03}

PRINT "WHEN DATA DISK CONTAINING DBRU NO.";B9%;" I5": PRIN

T "LOADED IN R SLOT, KEY ‘RETURN‘.™

10&0
1070
1080
1020
1100
1110
1120
1130
1140
1150
11€0
1170
1180
1130
1200

INPUT X: PRINT HEX(03): PRINT AT(7,20);"SEARCHING FILE"
DATA LOAD DC OPEN R "DBRU"

DSKIP END

DBACKSPACE BO

DATA LOAD DC Ci%

IF END THEW 1150

IF Cl<{:>B3% THEN 1100

REM SUB-DBRU NOW LOCATED: Z0=0

GOTO 1230

Z0=20+1

IF Z20x1 THEN 1130

DBACKSPACE BEG

GOTO 1100

PRINT HEX(03)

PRINT "SUB-DBRU NO.":;BS%;" NOT FOUND ON THIS DISK. CHECK

NUMBERS AND™

1210
1220
1230
1240

Q5(7,

1250
12€0
1270
1280
1250
1360
1310

PRINT “TRY AGAIN.": Z0=0
PRINT : GOTO 840

DBACKSFACE 1

DATA LOAD DC C1%,02%,C3%,C4%,C6,C7¢(),D7(),C8(),08(J,a2,a3,
H& ,H5, A, C5

REM DATA LOADED FROM SUB-DBRLU
A3=A3+A

IF MEE="N" THEN 1580C

G7=E2/G2
HE=INT(L4/E2) -~ INT(H4/E2)

IF E2=02 THEN 1440

REM CORRECT FOR DIFFERENT HYPSOGMETRIC CONTOUR RVAL

m

T

-4
;‘::
m

HE=INT (H4/Q2)

1320
1330
1340
1350
1360
1370
1380
1330
1400
1410
P OF
1420
1430
1440
1450
14€0
1470
1480
1430
1500
1510
1520

IF INT{H&/2)=HE/2 THEN 130

REM HE& IS 0DD: Q&=1

ES5{1)=05{13+Q5(2)

GOTO 1380

REM H& IS EVEN: G&=2

ES(1)=G5(1)

FOR Z=2 TO INT(G3/2)+1

ES(Z)=05(2%Z-Q& ) +Q5(2¥Z-Q&+1)

NEXT Z

REM NOW CORRECT FOR ELEV. DIFF. BETWEEN TOP OF DERU AND TO

REM SUB-DBERU.

GOTO 1470

FOR Z=1 TO Q3

ES5(Z)=Q5(Z)

NEXT Z

FOR Z=H2+1 TO H2+INT{Q3/Q7)+1
IF Z=18 THEN 1520
G5(Z)=G5(Z)+E5(Z-H2)

NEXT Z

GOTO 1580

PRINT HEX(03): PRINT "USING A CONTOUR INTERVAL OF"i;E2:" FE

13



ET WILL RESULT IN TOO MANY"

1530 PRINT "INCREMENTS. YOU MUGST USE AN INTERVAL OF";2%E2;" FE
ET."

1540 FOR Z=1 TO Q3

1550 G5(Z)=0

1560 NEXT Z: A3=0

1570 PRINT @ PRINT : GOT0 800

1580 REM CONVERT LISTE TO TABLES

1530 FOR U=1 TO K

1600 E7(W)=ET (W +CT(W: F7(U)=F7(U+D7(WI EE(W=EB(W+C3UW): F
S =F8{L)+DE (U}

1610 NEXT U

1620 IF I=BO THEN 1&70

1630 PRINT HEX{(03): PRINT "DATA FROM SUB-DBRU NO."iB9%;" LOADED
1640 PRINT "READY FOR NEXT SUB-DBRU."

1650 PRINT : PRINT @ Z0=0

1660 NEXT I

1670 REM TOTALS ACCUMULATED: PRINT HEX{(02)

1680 PRINT "DATA FROM ALL SUB-DBRUS LOADED. NOW OBTAIN DATA FR
OM THAT"

1€30 PRINT "PORTION OF THE DBRU NOT COVERED BY SUB-DBRUS."

1700 PRINT I PRINT I REM GATHER STREAM SEGMENT DATA

1710 PRINT "CHECK TO SEE THAT PRINTER IS ON. "

1720 SELECT PRINT 215

1730 PRINT HEX(O7)

1740 SELECT PRINT 00%

1750 PRINT ¢ PRINT *D0O YOU WANT IMNBTRUCTIONS ON SETTING UP THE
DATATIZER? (Y OR N)*"

170 INPUT B#$

1770 IF B&%="N" THEN 2020

1780 PRINT HEX{(O3): PRINT "TURN ON PRINTER AND PRESS PRINTER .'S
ELECT BUTTON."

1730 SELECT PRINT 215{(132)

1800 PRINT " ¥xx INSTRUCTIONS FOR SETTI
NG UP DATATIZER t®%"

1810 PRINT @ PRINT

1820 PRINT "1. TURN ON UNIT -- PRESS WHITE BUTTON ON CONTROLLE
R, FLIP SWITCH ON BACK OF KEYBOARD."
12830 PRINT

1840 PRINT "2. KEY “SM RETURN, C RETURN’."

1850 PRINT PRINT "3. KEY ‘IN RETURN, 02 RETURN’.™"

130 PRINT PRINT "4. KEY ‘FM1 RETURN, ID1 M&.3: HERE IS’."
1870 PRINT @ PRINT "5. KEY ‘FM2 RETURN, ID2 B8.4: HERE IS’ .*
1880 REM FM1 IS LEMNGTH ACCUMULATOR, FM2 IS AREA ACCUMULATOR
1890 REM LENGTHS REPORTED ARE IN INCHES. LENGTHS ARE MULTIPLIE

D BY 2000 BEFORE BEING ASSIGNED TO A VARIABLE.

1300 REM AREAS REPORTED ARE IN SQUARE INCHES. AREAS ARE MULTIP

LIED BY (200042) BEFORE BEING ASSIGHRED TO A VARIABLE.

1910 PRINT

1520 PRINT "&. KEY ‘PB2 RETURN, 2 RETURN’."

1330 PRINT ¢ PRINT "7. KEY ‘ID1 RETURN, 1 RETURN, ID2 RETURN,

2 RETURN' .Y

1340 PRINT @ PRINT "8. PRESS ‘ALT MODE’ KEY. NOW YOU ARE READ

Y TO DIGITIZE. CHECK 7O SEE THAT YOUR DBRU IS WITHIN THE ACTIV
EAREA OF THE TADLET.*

1350 PRINT : PRINT "TO MEASURE LENGTH, KEY ‘BL RETURN’. HOLD D

DWN BUTTON 3 WHILE TRACING LENGTH. THEN KEY ‘AL RETURN’ TO ADD
LENGTH TO LENGTH"

1960 PRINT "ACCUMULATOR. PRESS BUTTON 1, WHEN ASKED TO, TO SEN

14



D ACCUMULATED LENGTH TO WANG. RESET ACCUMULATOR BY KEYING ‘CL

RETURN' . "

1970 PRINT @ PRINT "TO MEASURE AREA, KEY ‘BA RETURN‘. HOLD DOW

N BUTTON 3 WHILE TRACING PERIMETER OF AREA CLOCKWISE. THEN KEY
‘EA RETURN. KEY"

1380 PRINT "’AA RETURM TO ADD AREA TO AREA ACCUMUILATOR. PRESS

BUTTON 2 TO SEND ACCUMULATED AREA TO WANG. RESET ACCUMULATOR B

Y KEYING": PRINT "’'CA RETURN'.™

1930 PRINT : PRINT "IF YDU MAKE A MISTAKE, RESET ACCUMULATOR AN

D START OVER. DO NOT SEND DIGITIZED DATA TO WANG UNLESS YOU AR

E SATISFIED WITH IT."

2000 SELECT PRINT 0OL

2010 REM END OF DATATIZER INSTRUCTIONS ###E#S#IRIHH{FHFFIHN

2020 PRINT HEX(03): FOR U=1 TO K

2030 PRINTUSING 2040,U

2040 %

2050 PRINT

2060 PRINT "COUNT ALL STREAM SEGMENTS EXCERPT THOSE IN SUB-DBRUS

2070 PRINT "IF A SEGMENT CHARNGES FROM INTERMITTENT TO PERENNIAL
WITHOUT"

2080 PRINT "CHANGING STREAM ORDER, COUNT .5 INTERMITTERNT AND .5
PERENNIAL. "

2090 PRINT @ PRINT HEX(OACAX;" ——mmmmmmmm—— "

2100 PRINT HEX{OCOC)

2110 INPUT "NUMBER OF INTERMITTENT STREAM SEGMENTS", N7{U)

2120 PRINT @ PRINT HEX{(OAOA};" = ——=-=—-—— "

2130 PRINT HEX{OCCC)

2140 INPUT "NUMBER OF PERERNNIAL STREAM SEGMENTS", NEW

2150 IF U=K THEN 2220

2160 SELECT P&

2170 PRINT HEX{03)

2180 PRINT AT(7,22);"NEXT STREAM ORDER"

2190 PRINT HEX{C3)

2200 SELECT P

2210 NEXT U

2220 PRINT HEX{Q3)

##% STREAM ORDER # #3#3

2230 PRINT ¥ ##% TIME TO CHECK INPUT #3#xt
2240 PRINT

2250 PRINT NUMBER OF STREAM SEGMENTS"

2260 PRINT "S5TREAM INTERMITTENT PERENNIAL"
2270 PRINT "ORDER VARIABLE= NO. VARIABLE= NO. ¥

2280 FOR U=1 TO K
2230 PRINTUSING 2310, U,U,NT(U),U,N8(U

2300 NEXT U

2310 % # NT (3#) =####, # NS (#) =#sss, &

2320 PRINT

2330 INPUT "ANY ERRORS", B%

2340 IF B$="N" THEN 2330

2350 PRINT "TD CORRECT, KEY ’<VARIABLE NAME:»=<CORRECT VALUE:, R
ETURN” . "

2360 STOP "MAKE CORRECTIONS NOW. WHEN THROUGH, KEY ‘CONTINUE,
RETURN’ . "

2370 PRINT HEX(03)

2380 GOTO 2230

2330 IF BO=0 THEN 2400

2400 REM INPUT SEGMENT LENGTHS

2410 PRINT HEX(03)

2420 PRINT "READY TO INPUT SEGMENT LENGTHS"

2430 PRINT
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2440 FOR U=1 TO K
2450 IF N7{(U)=0 THEN 2€&30
2460 PRINT "DIGITIZE LENGTH OF ALL ORDER";U;" INTERMITTENT STRE
AM SEGMENTS"
2470 PRINT "NOT COUNTING ANY IN SUB-DBRUS. --------—--- "
2480 SELECT PRINT 215: PRINT HEX(O7): SELECT PRINT 005
24350 PRINT "REMEMBER TO KEY ‘CL RETURN’."
2500 PRINT "WHEN THROUGH DIGITIZING, KEY ‘RETURN’ ON WANG.": PR
INT AT(10, 1) ###{BUT DON‘T KEY ‘RETURN‘ UNTIL THIS MESSAGE DIS
APPEARG:®#®%" 1 IF U>1 THEN 2530
2510 DATA LOAD DC OPEN R "DBRU"
2520 DATA LOAD DC Cis$: IF END THEN 2530
2530 IF C1%<>B1l% THEN 2520
2540 SELECT PRINT 215: PRINT HzZX{070707,: SELECT PRINT 005
2550 PRINT HEX{(03): PRINT aT7(&,1);"THIS DBRU <";B1%;"> HAS ALRE
ADY BEEN DIGITIZED."
25e0 PRINT AT(7,1);"T70 CHECK OR UPDATE, USE THE UPDATE PROGRAM.
2570 PRINT AT{(3,1);"T0O START OVER, KEY ‘RETURN .": INPUT X
2580 L0OAD F"INPUT "
2550 PRINT AT(10,1);"
“: SELECT INPUT OO01l: INPUT X
2600 PRINT "NOW PRESS CURSOR BUTTOWN 1.7
2610 SELECT INPUT O15
2620 INPUT D4%
2630 IF STR{D4%,1,1)="1" THEN 2c&0
2640 PRINT "YOU PRESS5ED THE WRONG CURS0OR BUTTON -- PRESS BUTTON
1 NOW."
c650 GOTO 2620
2660 SELECT INPUT OO01: PRINT HEX(O3)
2670 CONVERT STR(D4%,2,5) TO L7{W)
2680 L7 (U)=L7{U)*2000
2e390 PRINT
2700 IF NS{U)=0 THEN 27&0
2710 PRINT "DIGITIZE LENGTH OF ALL ORDER";U;" PERENNIAL STREAM
SEGMENTS™
720 PRINT "NOT COUNTING ANY IN SUB-DBRUS. -----——-- "
2730 GOSUB 4€30
2740 CONVERT STR(D4%,2,5) TO LBU)
2750 L8(UY=L8{U)*2000
2760 IF U=K THEN 2830
2770 SELECT P&
2780 PRINT HEX(0O3)
2730 PRINT AT{(7,22); "NEXT STREAM ORDER"
2800 PRINT HEX(O3)
2810 SELECT P
2320 NEXT U
2830 PRINT HEX(03)

2840 PRINT " ##% TIME TO CHECK INPUT 333

2850 PRINT

23e0 PRINT * LENGTH OF STREAM SEGMENTS"
2870 PRINT “"STREAM INTERMITTENT PERENNIAL"
2880 PRINT "ORDER VARIABLE= FEET VARIABLE= FEET"

2830 FOR U=1 TO K

2300 PRINTUSING 2510, U,U,L7{U),U,LB{W)

2910 X # L7 (#)=H&#, #H## LE (#) =$##, #i#

2320 NEXT U

2330 INPUT "ANY ERRORS®, B$

29540 IF Bs="N" THEN 2330

2350 PRINT "TO CORRECT, KEY ‘<VARIADLE MNAME:=<CORRECT VALUE>, R
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ETURN’. OMIT COMMAL."

2360 STOP "MAKE CORRECTIONS NOW. WHEN THROUGH, KEY ‘CONTINUE,
RETURN" . "

2370 PRINT HEX(03)

2980 GOTOD 2840

2930 IF BO=0 THEN 2050

3000 REM ADD SUB-DERU SEGMENTS

3010 FOR U=1 TO K

3020 L7(W=L7 (W +F7U) I N7 (U =N7 (U)+E7 (U)

3030 L8(W=L8(U+F8{U)I NI{U)=N8(U)+EB(U)

3040 NEXT U

3050 REM NOW INPUT BASIN LENGTH AND AREA

3060 PRINT HEX(O3)

3070 PRINT "DIGITIZE BASIN LENGTH."

2080 GOTUB 4€30

3050 CONVERT STR(D4%,=2,5) 70 L

3100 L=L%2000: B%=" "

3110 PRINT : INPUT "DOES THIS DBRU EXTEND ONTD THE NEXT MAP GUA

D TO THE EAST OR WEST",B%

3120 PRINT HEX{G3): PRINT "READY TO MEASURE PERIMETER ARND AREA

OF DBRU.": PRINT

3130 PRINT "ON DIGITIZER, KEY ‘CA RETURN, CL RETURN, BA RETURN,
BL RETURN"."

3140 IF B$="N" THEN 3130: IF B$<x>"¥Y" THEN 3110

3150 PRINT ¢ PRINT "STARTING AT THE EAST 0OR WEST EDGE OF A MAP,
DIGITIZE CLOCKWISE THAT PORTIOM"

3160 PRINT "OF THE DBRU PERIMETER ON THE MAP. DO NOT DIGITIZE T

HE Mal™ BOUNDARY. "

3170 PRINT : PRINT *KEY EA RETURN, AA RETURM, AL RETURN, BA RET
URN, BL RETURM ON DIGITIZER."

3180 PRINT = PRINT "THEN DIGITIZE THE REMAINING PORTION OF THE

DBRU FERIMETER ON THE OTHER MAP.": GOTO 3200

3190 PRINT : PRINT "DIGITIZE PERIMETER OF DBRU CLOCKWISE. WHEN
THROUGH DIGITIZING,"

3200 PRINT "KEY ‘EA RETURN, AA RETURN, AL RETURN’ ON DIGITIZER

AND 'RETURN"™

3210 PRINT "ON WANG."

220 SELECT INPUT 001: INPUT X: PRINT HEX(G3)

3230 PRINT "NOW PRESS CURSOR BUTTOWN 1."

3240 SELECT INPUT 013

3250 INPUT D4s

3260 IF STR(D4%,1,15="1" THEN 3250

3270 PRINT "YOU MASHED THE WROMNG BUTTON -- TRY BUTTON 1."

3280 GOTO 3250

3230 CONVERT STRI{D4%,2,5) TO P

3300 P=P*2000

3310 IF P> L THEN 3340

3320 PRINT "BASIN LENGTH EXCEEDS PERIMETER, S0 CHECK BOTH. KEY
RETURN.": SELECT IKNPUT 001: INPUT X

3330 GOTO 30€0

3340 PRINT @ PRINT "NOW PRESS CURSOR BUTTON 2.¢

3350 INPUT DS5%

3360 IF STR(DS%,1,1)="2" THEN 33390

3370 PRINT "YOU PRESSED THE WRONG BUTTON -- PRESS BUTTON 2."
3380 GOTO 3350

3330 PRINT HEX(03): SELECT INPUT 001

3400 CONVERT STR(D5%,2,8) TO A

3410 A=A¥(2000%2)

3420 PRINT * *#% TIME TO CHECK INPUT #x#Y

3430 PRINT @ PRINT "BASIN LENGTH", L
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3440 PRINT @ PRINT "PERIMETER", P
3450 PRINT @ PRINT "AREA", A
3460 PRINT "ARE YOU SATISFIED THAT BASIN LENGTH, PERIMETER, AND
AREA WERE"
3470 INPUT “"DIGITIZED ACCURATELY", B$
3480 IF B#$="N" THEN 20c¢0
3430 PRINT HEX(03)
3500 PRINT "ENTER ANY REPMARK YOU MAY WISH TO APPEAR ON THE PRIN
TOUT FOR THIS"
3510 PRINT "DBRU. REMARKS MIGHT CONCERN LAKES, OTHER QUADS, ST
REAM NAMES, ETC.™"
3520 PRINT "USE ONE LINE ONLY."
3530 PRINT Mmoo o o s e e e
3540 PRINT HEX(OC): INPUT N&$
3550 PRINT HEX(0O3)
3560 PRINT "DO YOU WISH TO PERFORM AN AREA-ELEVATION ANALYSIS?'
3570 INPUT "KEY Y BOR N", M&%
3580 IF MEs="N" THEN 4240
3530 PRINT HEX(O3) N
3600 PRINT " ##% AREA-ELEVATION ANALYSIG w#xt
3610 PRINT
3620 DIM E4(17)
3630 PRINT "FOR CONVENIENCE YOUR CONTOUR INTERVAL SHOULD BE EQU
AL TO OR"
3640 PRINT "AN EVEN MULTIPLE OF THE MAP CONTOUR INTERVAL."
3650 PRINT "THE INTERVAL FOR A LARGE DBRU MUST BE EGQUAL TO OR D
OUBLE THE"
36€0 PRINT "INTERVAL FOR A SUB-DBRU CONTAINED IN IT."
3670 PRINT "THE PROGRAM CAN HANDLE UP TO 17 ELEVATION INCREMENT
S. H
3680 PRINT HEX{OA)[" F
EET"
36350 PRINT HEX(OC): INPUT "WHAT CONTOUR INTERVAL WILL YOU USE",
E2
3700 PRINT *"CONTOUR INTERVAL WILL BE";EZ:;" FEET, OK?"
3710 INPUT B$: PRINT HEX(G3)
3720 IF B%="N" THEN 3&30
3730 F4=INT{(L4/E2)+1
3740 F5=INT(LS5/Ea)
3750 E3=F4-F5: IF E3<18 THEM 3760: PRINT "CHOOSE A GREATER CONT
OUR INTERVAL.": GOTO 3&€70
3760 REM ENTERING LOOP FOR SUCCESSIVE ELEVATION INCREMENTS
3770 FOR Z=1 TO E3
3780 E4(Z)=(F4-Z)¥E2: PRINT HEX{(03)
3730 PRINT "DIGITIZE AREA WITHIN DBRU THAT IS HIGHER THAN" E&4(Z
yi v FEET"
3800 PRINT "BUT LOWER THAN";E4(Z)+E2;" FEET, NOT COUNTING SUB-D
BRUS. "
3810 PRINT "WHEN THROUGH DIGITIZING, KEY ‘RETURNY ON WANG."
3820 SELECT INPUT 001: INPUT X
3830 PRINT "NOW PRESS CURSOR BUTTON =2.*
3840 SELECT INPUT O19
3850 INPUT DS5%
3860 IF STR(DS$,1,1)="2" THEN 3830
3870 PRINT "YOU MASHED THE WRONG BUTTON -- TRY BUTTON 2.*"
3880 GOTO 3850
3830 SELECT INPUT 001: PRINT HEX(03)
3300 CONVERT STR(DS$,2,8) TO ES(Z)
3310 ES(Z)=ES{Z)#¥ (2000412}
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3320 NEXT Z
3330 PRINT HEX(03)

3540 PRINT " ##% TIMZ TO CHECK INPUTH®®"

3950 PRINT " CONTOUR INTERVAL =";E2;" FEET"

3960 PRINT

3370 PRINT " AREA, SQUARE FEET"
3580 PRINT * ELEVATION INCREMENT NOT COUNTING SUB-DBRUS

3930 FOR Z=1 TO E3

4000 IF INT(Z/103=Z/10 THEN 4040

4010 PRINTUSING 4030, E4(Z),E4(Z)+E2,ES(Z),Z
4020 NEXT Z

4030 % #H##E TO HHF#HE FEET HHE, FH#E, #EEF (ES5(H#))

4040 INPUT "ANY ERRORS", B$

4050 IF B%="N" THEN 4080

400 B&=" "1 STOP "CORRECT BY KEYING <VAR. NAME:>=<CORRECT VALUE

¥, ‘RETURN, CONTINUE, RETURN‘. OMIT COMMAS."

4070 GOTO 3330

4080 PRINT HEX(03): B%=" ": IF Q=1 THEN 41&0

4030 IF Z=E3 THEN 4110

4100 GOTO 4010

4110 IF Z+>10 THEN 4160

4120 PRINT ™ AREA, SQUARE FEET®

4130 PRINT * ELEVATION INCREMENT NOT COUNTING SUB-DBRUS

4140 PRINTUSING 4030,E4(Z),E4(Z)Y+E2,E5(Z),Z: G=1

4150 GOTO 4040

4160 Q=0: R3I=(ES{1)+ES{2)+ES(3I+ES(4)+ES(5S) +ES (&) +ES(T7)+ES(8) +E

5{3)+ES(10)Y+ES(11)+E5(12) +ES(13)+ES{14) +ES(15)+ES(1E)+ES(17)+A3

) /A

4170 PRINTUSING 4180, R3

4180 %THE RATIO OF THE TOTAL AREA DIGITIZED IN THE HYPSOMETRIG
ANALYSIS TO THE TOTAL AREA DIGITIZED PREVIOUSLY IS ##.##

#.

4130 PRINT : PRINT "IF THIS VALUE DIFF

YOU‘D BETTER REPEAT®

4200 PRINT "THE HYPSOMETRIC ANALYSIS.®

4210 PRINT

4220 INPUT "DO YOU WANT TO RE-DO THE AREA-ELEVATION ANALYSIS',

B$

4230 IF B$="Y" THEN 3530

4240 PRINT HEX(03)

4250 FOR Z=1 TO E3

4260 ES(Z)=ES(Z)+G5(Z)

4270 NEXT Z

4280 PRINT "WHEN DATA DISK WHICH IS TO CONTAIN THIS DBRU IS LDA

DED IN R SLOT"

4230 PRINT "KEY ‘RETURN‘.": INPUT X

4300 PRINT : PRINT "IS THIS THE FIRST DSBRU TO BE STORED ON THIS

DISK? (Y OR N)*“

4310 INPUT B$

4320 IF B$="N" THEN 43€0

4330 PRINT HEX(O3)

4340 DATA SAVE DC OPEN R (1022), "DBRU"

4350 BE=1: GOTO 4450

4360 DATA LDAD DC OPEN R “"DBRU"

4370 DSKIP END

4380 DBACKSPACE 1

4330 DATA LOAD DC C1%,C2%,C3%,C4%,CE

4400 IF CE<340 THEN 4430

RS VERY MUCH FROM 1.00,

m
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4410 PRINT "THIS DISK HAS 340 ODRUS ON IT AND IS FUL MOUNT A
NEW DISK IN THE R SLOT."

4420 GOTO 4280

4430 PRINT "THERE ARE ";CE&;" DBRUS ON THIS DISK. THIS DBRU MAK

ESI!-C€+1-" n

4440 BE=CE+1

4450 STOP "LAST CHANCE TO CHANGE ANY INPUT VALUES. TO LODAD DAT

A ONTO DISK, KEY ‘CONTINUE, RETURN‘.

4460 DATA SAVC DC B1$,B2%,B3%,B4%,B&,N7(),L7(),N8(),L8(),E2,E3,

ES(),L4,L5,A,K,L,B7%,B8%,P,E4{)ME$, NES

4470 DATA SAVE DC END

4480 PRINT HEX(O3)

4430 PRINT "DATA LOADED ONTO DISK."

4500 PRINT

4510 PRINT "DO YOU HAVEC ANOTHER DBRU TO EVALUATE NOW? (Y OR N)"

4520 INPUT B$: PRINT HEX(O3)

4530 IF B$="Y" THEN 4780

4540 PRINT HEX(03)

4550 DATA SAVE DC CLOSE

4560 PRINT "DO YOU WISH TO RETREIVE DATA FOR ANY DBRU NOW? (KEY
Y OR N)"

4570 INPUT B%$

4580 IF Bs="N" THEWN 4E€00

4530 LOAD F "GET"

4600 PRINT HEX(03)

4610 PRINT AT(7,22);"THAT’S ALL -- SO LONG'"

4620 END

4630 REM SUBROUTINE FOR INPUTTING LENGTH FROM DIGITIZER TO WANG

4640 SELECT PRINT 215

4&50 PRINT HEX{07)

4660 SELECT PRINT 00G

4670 PRINT "REMEMBER TO KEY ‘CL RETURN’.

4€80 PRINT "WHEK THROUGH DIGITIZING., KEY ‘RETURN’ ON WANG."

4630 SELECT INPUT 0OO1: INPUT X

4700 PRINT “"NOW PRESS CURSOR BUTTON 1."

4710 SELECT INPUT 013

4720 INPUT D4%

4730 IF STR(D&%,1,1)="1" THEN 47€0

4740 PRINT "YOU PRESSED THE WRONG CURSOR BUTTON -- PRESS BUTTON
1 NOW. "

4750 GOTO 4720

4760 SELECT INPUT 001: PRINT HEX(03)

4770 RETURN

4780 LOAD F*INPUT "
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10

20

36

(&
P
40

50

€0

70

20

20

1060
110
120
126
14G
150
1&€0
170
180
130
200
210
20
230
240
250
20
270
280
230
300
310
320
330
340
350
N D
30
370
380
330
400
410
420
430
440
450
4€0
470
480
430

GET Program

PRINT HEX(03): SELECT INPUT 001: SELECT PRINT 00S
PRINT ® #¥%% PART 2: DATA RETREIVAL ###n

DIM B$1,B1%$12,B8%5,C1%12,E4(17),E5(17),F2(17),F3(17),J1(€),J
) JT(E) , TB(E) ,K1(E) ,K2(E),L1(E),LE(E),LT(E),LEB(E) ML(E), ,M2(E
E$1,MT(E) MB(E) N1(E) , NESEL, NT(E) ,NE(E) ,R(EY,F1(17),B0%12
PRINT

PRINT "CHODSE FROM THIS LIST OF OPTIONS®
PRINT
PRINT "1. RETREIVE DATA FOR ONE DBRU AT A TIME"
PRINT
PRINT "2. RETREIVE DATA FOR MDRE THAN ONE DBRU AT A TIME"
PRINT

PRINT "3. END PROGRAM"

PRINT

INPUT "WHICH DPTION DO YOU CHOOSE", G

PRINT HEX{O3)

IF G=1 THEN 200

IF G=2 THEN 340

IF G=3 THEN 4040

PRINT "CHODS3E AGAIN

GDTG 40

REM GET DATA FOR ONE DBRU AT A TIME #¥ESHFIESHEIXIRLENERE
PRIMNT "ENTER DBRU NUMBER FOR WHICH YDU WANT DATA.®

PRINT " -~ .

FRINT HEX(OC)

INFUT Bils

GOsUZ 1070

DATA LDOAD DC Cis%

IF END THEN 320

IF B1$<:C1l% THEN 2&0

GOSUE 1300

PRINT HEX(O3)

GOTO 50

GOSUB 1140

GOTO 2&0

REM GET DATA FOR MORE THAN ONE DBRU AT A TIME SHESERRRsSsesss
PRINT "OPTIONE FOR IDENTIFYIRNG THOSE DBRUS 70 BE INCLUDED I
uTPuUT"

PRINT

PRINT "1. BY NATIONAL FOREST NAME"

PRINT ¢ PRINT "2. BY NATIONAL FOREST DISTRICT NaME®

PRINT : PRINT "3. BY TOPO MAP QUAD NaME®"

PRINT I PRINT "4. BY N.F. ADMINISTRATIVE WATERSHED NUFMBER™"
PRINT I PRINT "5. BY FDURTH DORDER WATERSHED NUMBER"

PRINT = INPUT "WHICH OPTION DD YDU CHODSE®", GO

PRINT HEX(03)

IF GO=1 THEN 510
IF GO=2 THEN &20
IF GO=3 THEN 730
IF GO=4 THEN 840
IF GO=5 THEN 550
PRINT "CHDOSE AGAIN.™
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500 GOTO 350

510 REM SORT BY NF NAME st
520 PRINT "ENTER NATIONAL FORES
530 INPUT B4$

540 GOSUB 1070

550 DATA LOAD DC C1%,C2%,C3%,C4%

560 IF END THEN €00

570 IF C4%$<:B4$ THEN 550

580 GOSUB 1300

530 GOTO 550

€00 GOSUB 1140

£10 GOTO 550

€20 REM SORT BY NF DISTRICT NAME 38ttt

€30 PRINT "ENTER NATIONAL FOREST DISTRICT NAME FOR WHICH YOU WA
NT DATA. ™

€40 INPUT B2%

€50 GOSUB 1070

€60 DATA LOAD DC Ci%,Co%

€70 IF END THEN 710

€8O IF C2%<:B2% THEN €E€0

€30 GOSLUB 1300

700 GOTO EE0

710 GOTUB 1140

720 GOTO €£0

730 REM SORT BY MAD GUAD NAME #3503 #5484

740 PRINT "ENTER MAP GUAD NAME FOR WHICH YOU WANT DATA."
750 INPUT B3%

760 GOSUB 1070

770 DAT4 LOAD DC C1%,C2%,C3%

780 IF END THEN 820

7350 IF C3%<>B3% THEN 770

200 GOSUB 1300

810 GOTO 770

820 GOSUE 1140

830 GOTO 770

240 REM SORT BY NF ADMIN. WATERSHED NUMBER s###sts

850 PRINT "ENTER ADMINISTRATIVE WATERSHED WUMSER FOR WHICH YOU
WANT DATA. "

RE0 INPUT BOS

870 GOSUB 1070

280 DATA LOAD DC C1%$

230 IF END THEN 330

300 IF STR(C1%,&,32)<:STR(BO%,1,3) THEN 8RO

310 GOSUB 1200

320 GOTO 830

930 GOSUB 1140

340 GOTO 880

350 REM SORT BY 4TH ORDER WATERSHED NUMBER s#siw#s

360 PRINT “ENTER FOURTH ORDER WATERSHED NUMBER FOR WHICH YOU WA
NT DATA."

370 PRINT "(THAT IS, A DBRU NUMBER THAT ENDS IN 0O)."
380 INPUT BO$

330 GOSUB 1070

1000 DATA LDAD DC C1$

1010 IF END THEN 1050

1020 IF STR(C1%$,1,10)<:STR(BO%,1,10) THEN 1000

1030 GOSUS 1300

1040 GOTO 1000

1050 GOSUB 1140

1060 GOTO 1000
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1070
1680
1630

REM SUSROUTINE 1 —-— GCEARCH 3343833050303 53 3 35 3034305 % 3 36030 302 3 305 3¢
PRINT HEX(03)
PRINT "LOAD DATA DISK THAT CONTAINS THE DBRU(S) YOU WANT I

NTO R SLOT."

1100
1110
1120
1130
1140
1150
11&0
On.

1170
1180
1130
1200
1210
1220
1230
1240
1250
1260
1270
1280
1230
1300
1316
1220

ES(),

1330
1240
1350
130
137

1380
1330
14G0
1410
1420
1420
1440
1450
14&0
1470
1480
1430
1500
1510
1520
1530
1540
1550
15&0
1570
1580
1530
1&00
1610
1620
1630

PRINT "THEN KEY RETURMN.®
INPUT X: PRINT HEX(03): PRINT AT(7,20);"SEARCHING FILE"

DATA LOAD DC OPEN R "DBRU"

RETURN

REM SUBROUTINE 2 —-— IF END S635b303 553203 3050300 5 3503030 0 0 F 30 303030 30 30 30362
PRINT HEX(03)

PRINT "NO DBRU LEFT ON THIS DISK MEETS YOUR SEARCH CRITERI

YOU MAY:®

PRINT "1. LOAD ANOTHER DISK®

PRINT "2. RESTATE SEARCH CRITERION®

PRINT "3. HAVE FOUND ALL THE DBRUS YOU WANTED."

PRINT

INPUT "WHICH OPTION DO YOU CHOOSE", G1

PRINT HEX(03)

IF G1=2 THEN 1260

IF Gi=1 THEN 1280

GOTO 50

IF G=2 THEN 340

G¢OTO 200

GOSUS 1070

RETURN

REM SUBROUTINE 3 —-- OUTPUT 44t td336ddtda 3830t a e 5t

PRINT HEX(02): DBACKSPACE 1

DATA LOAD DC B1%,B2%,B3%,B4%,B6,N7(),L7(),N8(),LB(),E2,E3,
L4,L5,A,K,L,B7%,B8%,P,E4(),MoS,NES

REM CALCULATE PARAMETERS FHI333t3e 3203030320 533830333
REM FRNS(X) ROUNDS X TO 2 DECIMAL PLACES

DEFFN S{X)=5SGN(X)*INT(ABS(X)#100+.5) /100

AL=FNS(A/43550)

AZ=INT(A/10.7E)

FOR U=1 TO &

N1 (U =NT(UY +RB (W)

L1(U)Y=LT(UY+LB (W)

J1 (U =FNS(L1{U)/5280)

M1(U)=INT(L1(U)/3.28)
K1{U)=LOG{N1(U)+.001)/2.3025851

IF N1<{UY>0 THEN 1470

L2{U)=0: GOTO 1480

L2(Uy=INT (L1¢W) /NL(U)

J2(U) =FNS(L2(U) /S280)

M2(U)=INT(L2(U)/3.28)
K2(U)=LOG(LS(U)+.001) /2. 2025851
7(U)=FNS(L7(U)/5280)

JR{U)=FNS(L8(U) /5280)

M7 (L)Y =INT(L7(W)/3.28)

MB(U)=INT(LB(U)/3.28)

NEXT U

FOR U=1 7O S: IF N1(U+1)>0 THEN 1570: R(U)=0: GOTO 1580
R(UY=FNS(NL (U /N1 (U+1))

NEXT U

L3=L1C1)+L1¢2)+L1 (23 +L1(4)+L1(5) +L1 (&)
M3=INT(L3/3.28)

J3=FNS(L3/5280)
N3=R1{1)+N1(2)+N1(3)+N1(4)+N1{5)+N1 (&)

D=L3/A
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1640
1650
1660
1&70
1€80
1630
1700
1710
1720
1730
1740
1750
170
1770
1780
1730
1800
1810
1820
1830
1840
1850
180
1870
18RO
1830
13G60
13510
1320
1330
1540
1350
135€0
1570
1530
1530
2000
2010
2020
2030
2040
2050
20c0
2070
2080
2030
2100
2110
2120
2130
2140
2150
21&0
2170
2180
2190
2200
2210
2220
2230

DO=5280%D
D1=43550%D

D2=3.23%D

C=INT(1/D)

CO=INT(1/D2)

Ma4=INT(L4/3.28)

M5=INT(L5/3.28)

H=L4-L5

HO=INT(H/3.28)

H1=FNS(H*D)

J=FNS(L/5280)

M=INT(L/3.28)

LO=INT(1/(2%D))

MO=INT(LO/3.28)

PO=FNS(P/5280)

P1=INT(P/3.28)

RO=FNS(A/LA2)

R1=FNS(H/L)

R2=FNS( (100%H} /P)
E1=INT({L4+L5)/2)

IF B2%="PICKENS® THEN 1830

IF B2%$="EDGEFIELD" THEN 1300

IF B2$="LONG CANE" THEN 1300

IF B2$="ENOREE" THEN 1310

IF B2%="TYGER" THEN 1310
.37E#EL1-38: GOTO 13920
1.032%E1-43: GOTO 1920
1.136#E1-52

INT(E/3.28)

IF MES="N" THEN 2080

REM CALCULATIONS FOR HYPSOMETRIC ANALYSIS 3w
FOR Z=1 TO E3

F1(Z)=E5(Z)
F3(Z)=ES(Z)*{E4(Z)+E2/2)

IF E4(Z)<L5S THEN 2010
F2(Z)=(E4(Z)-L5)/H

NEXT Z

REM SUM OVER ELEV INCREMENTS
FOR Z=1 TO E3-1
F3(Z+1)=F3(Z+1)+F3(Z)
F1(Z+1)=F1(Z+1)+F1(Z)

NEXT Z

EO=INT(F3(E3)/A)
FO=INT(ED/3.28)

IF G<r2@ THEN 2110

IF Gl=1 THEN 2230

PRINT " *3#% QUTPUT OPTIONG #3##v
PRINT

PRINT "1. PRINTOUT OF DBRU DATA SUMMARY"
PRINT "2. PLOTS TO CHECK HORTON’S LAWS"
IF MES="N" THEN 2130

PRINT "3. HYPSOMETRIC ANALYSIS PLOT"
PRINT : PRINT "KEY 1, 2, OR 3."
GOTO 2210

PRINT : PRINT "KEY 1 OR 2."
PRINT : PRINT "KEY 1, 2, OR 4&."
INPUT G1l: PRINT HEX(03)

IF Gi=1 THEN 2270

IF Gl=2 THEN 2330

4 T T T -
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2240 IF G1=3 THEN 3440

2250 PRINT “"CHOOZE AGAIN"

2260 GOT0 2110

2270 REM OUTPUT=PRINTOUT 353638533054 3364 33631 W33 T H 63 NI
2280 PRINT "TURN OMN PRINTER AND PRESS ‘SELECT’ BUTTON.®

2220 SELECT PRINT 2151327

2300 PRINT HEX(OC)

2310 PRINT HEX(OE); " DRAINAGE BASIN RESPONSE UNIT
DATA SUMMARY™

2320 PRINT

2330 PRINT B4%;" NATIONAL FOREST, SOUTH CAROLINA -- ":B2%;" DIS
TRICT", TAB(8&€); "QUAD: ":B3%

2340 PRINT : PRINT "DBRU NUMBER: (030)";B1%,TAB(102);"FILED BY

b
%
e
o
%
%<
3¢

“3B7%
2350 PRINTUSING 2360, STR(BB%,1,2),STR(B3%,3,2),5TR(B8%,5,2)
2360 % HHH HHHHHAAATFTT

HH/#H/#H#

2370 PRINT *® H = USGS HYDROLOGIC UNIT MNO. (FIRST THREE DIGI
TS NOT STORED ON DISKY",TAD(35);"HIGHEST STREAM ORDER IN DBRU:
II;K
2380 PRINT * A
2330 PRINT " F

USFS ADMINISTRATIVE WATERSHED NUMBER®
FOURTH ORDER WATERSHED NUMBER"

2400 PRINT " T THIRD DORDER WATERSHED NUMBER"

2410 PRINT

2420 PRINT "STREAM INTERMITTENT SCGHENTS PERENNIAL SEGH

ENTS TOTAL TOTAL MEAN BIFURCA

TION"

2430 PRINT "ORDER WUMBER LERGTH JUMBER LEM

GTH NUMBER LENGTH LENGTH RATI

Dll

2440 FOR U=1 TO K

2450 PRINTUSING 240, U N7UILT7UN L NEW LB (NI L1 LK

W), RD

24ed X # HEER.H  Hed,#8F FT HEFH.H  FHEE,RER Ft

HEHE Heh, BREF FL HE, #H HF F1 HH. HF
2470 PRINTUZING 2480, J7U:,J28{UW,J1dU),J20W)
2480 % HE.HF Mi HFH.HHE M1
HiE.HHE Mi HH.H/H Mi

2450 PRINTUSIKNG 2500, M7(U), M8 M1U),M2(U

e500 % HEH, HEHE M HEH, BHF M
HHHE, H##F M #H, #hF M

2510 PRINT
2520 NEXT U
2530 PRINTUSING 2540, N3, L3
2540 %
i SHH, BEE Pt
SO PRINTUSING 2560, J3
€0 %

in

TOTAL FOR ALL ORDERS

HEH. H#E i
2570 PRINTUSING 2580, M3
2580 %
#E#H, ### Meters
2530 PRINT
2600 PRINTUSING 2610,L,J,M,RO
2610 AZBASIN LENGTH: Huw, ##d Ft HH. #H# Mi HH#E, $HHE M
FORM FACTOR: Hi. ##H
2620 PRINT
2630 PRINTUSING 2640, P,PO,P1,L4,M4
2640 APERIMETER: Hud, #H## Ft #HE. 88 Mi HHE, HEE M
MAXIMUNM ELEVATION: #E#H Ft #H#H# Meters
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PRINTUSING Z¢e0, LEB,MB

/n
MINIMUM ELEVATIONS HaEH F1 Hi#HHE Meters

2670 PRINTUSING 2680, A.AG,AZ.A1,H,HD

2680 ZBASIN AREA: HHE, HEH, #hFE Hh.HE  HEH, R, BHE HH#

. HEH MAXIMUM RELIEF: ¥hH## Ft H##H# Meters

2€30 PRINT TAB(15);"Square Feet Sq Mi Sq Meters Ac

2700 PRINTUSING 2710, Ri1
2710 X
RELIEF RATIO: #HH. 7
2720 PRINTUSING 2730, D,DO,D2,D1
2730 ZDRAINAGE #. HHEHAR #HH . HH . HHHEH H#

2740 PRINTUSING 2750, R2

2750 %DENSITY: Ft/Sq Ft Mi/Sq Mi M/Sq M Ft

/Acre RELATIVE RELIEF: B, BB

2760 PRINT : PRINTUSING 2770. C,CO,H1

2770 %ZCONST. OF CHANNEL 3, #i# H#, BB
RUGGEDNESS NUMBER: #, B

2780 PRINT "MAINTENANCE: Sq Ft/Ft Sq M/

2730 PRINT TAB(T7E&);"HYPSOMETRIC ANALYSIS AVAILABLE? "j;MES
2800 PRINTUSING 2310, LO,MO
2810 %EST. LENGTH OF B, HHE 4, Hud
2820 PRINT "OVERLAND FLOW: Feet Meters
MEAN ELEVATION®
2830 PRINT "
ESTIMATED BY"

2840 PRINTUSING 2850,NE$,E,F
2E50 ZREMARKS:  HHHHEHEHHSEHEEE B RS EEEHBHEER IR R ER B R B HH R R R RS
HEERER R SRR S REGRESSION: HHHE Ft #H### Meters
28E0 IF MES="N" THEN 2830
2370 PRINTUSING 2380, £0,FO0
2880 %

AREA-
2890 SELECT PRINT 005
2500 FOR U=1 TO €: N7(U)=0: N8(U)=0: LT7(W)=0: L8(W)=0: NEXT U
2510 FOR Z=1 TO 17: E4(Z)=0: ES5(Z)=0: NEXT Z
2920 GOTO 4030
2330 REM PLOTS TO CHECK HORTON'S LAWS +53#304 53353 53503 5350 43 330 53
2340 PRINT "TURN ON PRINTER.": SELECT PRINT 215(132): PRINT HEX
(OC)
2350 PRINT HEX(0ADACAOAADACADADACATADADADADACATADADADADA) ¢ PRI
NT TAB(18)j;HEX(OE);"PLOTS TO CHECK HORTON’S LAWS"
2360 PRINT : PRINT TAB(50);"DBRU NUMBER: ";B1$
2370 PRINT HEX (OAQADACAOAOACADADADADADADADA )
2380 PRINT TAB(10)};"LOG";TAD(20);"3.0";TAB(T75);"LOG OF"; TAB(35)
su7v: PRINT HEX(OACA)
2330 PRINT TAB(10);"NUMSER";TAB(20);"2.5" 1 TAB(75); "MEAN" ; TAB (85
Y;"E": PRINT HEX(0ADA)
3000 PRINT TAB(10);"OF";TAB(20)3"2.0" 1 TAB(75) ; "STREAM" ; TAB(85)
ngrr PRINT HEX ( OAOA)
3010 PRINT TAB(10);"STREAM"; TAB(20);"1.5"; TAB(75); "SEGMENT" ; TAB
(B5);"4": PRINT HEX(OAOA)
3020 PRINT TAB(10); "SEGMENTS" ; TAB(20)3;"1.0"; TAB(75); "LENGTH, "3 T
AB(BS)3"3": PRINT HEX(OAOA)
3030 PRINT TAB(20):"0.5";TAB(75); "FEET";TAB(85);"2": PRINT HEX(
0AOA)

=

EIGHTED HHFH Ft #h#HF Meters
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3040 PRINT TAB(20);"0.0+";TAB(BS) )1 "1+"

3050 PRINT TAR(23):" 1 2 2 4 5 €", TAB(8E) ;"
2 3 4 5 g

3060 PRINT @ PRINT TAD(32);"STREAM ORDER", TAB(35); "STREAM ORDER

3070 PRINT HEX{0OC): SELECT PRINT 005

3080 PRINT "TURN ON PLOTTER (SWITCH IS UNDER TABLE) AND LOAD WI

TH PAPER"

3050 PRINT "FROM PRINTER. THEN KEY ‘RETURN."

3100 INPUT X: PRINT HEX(03)

3110 GOSUB 3310

3120 PLOT 2+100,K1(1)#200,U>

3130 FOR U=2 TO K

3140 PLOT <200, (K1(U)-K1(U-1))%400,D5

3150 NEXT U

3160 PLOT < , ,R>

3170 PRINT "PREPARE PAPER FOR SECGND GRAPH. THEN KEY ‘RETURNY.

3180 INPUT X

3190 PRINT HEX(O3)

3200 GOSUE 3310

3210 PLOT < , 4R>

3220 PLOT 10420, (K2(1)-1)%20,U>

3230 FOR U=2 TO K

3240 PLOT <200, (K2{U3-KZ(U-1))%*200,Dx

3250 NEXT U

3260 PLOT < . .R»

3270 PRINT

3280 INPUT "DID THE GRAPHS COME OUT OK", B%

3290 IF B$="Y" THEN 4030

3300 GOTO 2330

3310 REM SUSROUTINE FOR PLOTTING HORTON AXES ###3##Rattasty

3320 PLOT < o, WR74% , ,D7

3330 FOR v=1 TO &

3340 PLOT <200,0,Dr, 10,25,D%, <0, -25,D>

3350 NEXT ¥

3360 PLOT < , 2Ris% 5 WD

3370 FOR Y=1 7O €

3380 PLOT <0,200,D%,<25,0,Dx, <-25,0,D%

3330 NEXT Y

3400 PLOT £ , ,R:

3410 REM END SUBROUTINE AND END HORTPLOT H¥3#tif mtif i i

3420 RETURN

3430 PRINT HEX(03)

3440 REM HYPSOMETRIC ANALYSIS PLOT #3333 S 6 S 85000 535 5

3450 PRINT “TURW PRINTER O AND PRESS ‘SELECT’ BUTTON.®

3460 SELECT PRINT 215(132)

3470 PRINT "DATA POINTS FOR HYPSOMETRIC PLOT -- DBRU NO. ":Bis,

"AREAS AGREE WITHIN *;FRNS((FI(E3)/A-1)%100) ;" X."

3480

PRINT " INCREMENT LOWER CONTOUR AREA, 3q Ft. RELATIVE

HEIGHT RELATIVE AREA"

3420
3500

3510
3520
3530
3540

3550

PRINTUSING 3500, E4(1)+E2

v 0 i 0 1.000
0.000

FOR Z=1 TO E3

PRINTUSING 3540, Z,E4(Z),ES(Z),F2(Z),F1(Z)/F1(E3)

NEXT Z

v B iy HEE, HHE, #EH #, HH#
#. s

PRINT HEX(OC)
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35e0
3570
3580
3530
3c00
310
3c20
3630
340
3650
36&0
3670
3680
3e50
3700
3710
3720
3730
3740
3750
3760

0.9
3770
3780
3730
3800
3810
PER F
3820
3830
3840
3850
380
3870
3880
3830
3300
3310
3320
3930
3340
3350
3F3€0
3370
3380
3530
4000
4010
4020
4030
4040

PRINT HEX {DADATADATADADATATATADADADACADADADADADA)
PRINT TAB{18);HEX(OE); "HYPSIOHMETRIC ANALYSIS FPLOT"
PRINT @ PRINT TAB(50);"DBRU MNUMBEZR: "yBi%l PRINT

PRINT HEX (OAOA)

PRINT TAB(35);"1.0": PRINT HEX(0OADA)
PRINT TAB(35)3;"0.3": BRINT HEX(0ADA)
PRINT TAB(30);"R":TAB(35):"0.8"
PRINT TAB(30);"E": PRINT TAB(30);"L"
PRINT TAB(30);"A";TAB(35):"0.7"
PRINT TAB(30);"T": PRINT TAB(30)3;"I"
PRINT TAB(30);"V":;TAD(35);"0.€&"
PRINT TAB(30);"E": PRIN

PRINT TAB(30);"H";TaB(35):;"0.5"
PRINT TAB(30):;"E": PRINT TAB(30);"I"
PRINT TAB(30);"G";TAC(35):"0.4"
PRINT TAB(30):;"H": PRINT TAB(30)3;"T"
PRINT TAD(35):"0.3": PRINT HEX{O0AGA)
PRINT TAB(357:;"0.2": PRINT HEX{OAOCA)
PRINT TAD(35):"0.1": PRINT HEX(0ADA)
PRINT TAB(35);"0.0+"

PRINT TAB(37):;"0.0 ©O.1 0.2 0.2 0.4 0.5 0.

1.0"

PRINT HEX(0AOA): PRINT TAS{(53);"RELATIVE AREA"
PRINT HEX(OC)

SELECT PRINT 000

PRINT HEX{O3)

PRINT "TURN PLOTTER ON {(SWITCH IS UNDER TABLE)
ROM ™

PRINT "PRINTER. THEN KEY RETURN."

INPUT X: PRINT HEX{(O3)

PLOT < , oRie% . D7

FOR Y=1 TO 10

PLOT <200,0,D%, <0, 25,07, <0, ~25, 07

NEXT ¥
PLOT < 4
FOR Y=1 TO
PLOT <0, 200,
NEXT Y

PLOT <(F1(1)/F1{E3) %2000, (F2{1)-1)%2000,0>
FOR Z=2 TO E3-1

PLOT <ES(Z)#2000/F1(E3), -E2¥2000/H,D*

NEXT 2

Rrgs 4 4D
O
Dy 725, 0,00, <-25,0,Dx

PLOT <(F1(E3)-F1(Z))*2000/F1(E2),-ABS(E4(Z)-L5}*2000/H, D>

PLOT < . SR>

PRINT @ PRINT "WHEN FINISHED, KEY ‘RETURN'."

INPUT X: PRINT HEX(O3)

INPUT "DID GRAPH COME OUT ALL RIGHT", B#
IF Bs="Y" THEN 4030

GOTO 3810

RETURN

PRINT "THAT’'S ALL -- SO LONG!": END
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UPDATE Program

10 SELECT INPUT 001: SELECT PRINT 005: PRINT HEX(03)

20 PRINT " ##% PART 3 -- UPDATING DATA STORED ON DISK #3#
30 DIM B1%$12,C1%$12,B%1,N7(E),NE(E),LT(E),LB(E),ES(17),B8%E,E4(1

7), MESL, NGSE4, Q(ST),QL1(57),G3(57),A$45, CHE4, Q15 (5), D124, C2%45,

C3$50,C4%$51,C5%$38, CE$E1, CTH20, W(ST)

40 PRINT : PRINT "YOU MAY USE THIS PART OF THE PROGRAM TO CHECK
THE CONTENTS OF®

S0 PRINT "A DBRU FILE RECORD AND/OR TO CORRECT A MISTAKE IN A R

ECORD"

€0 PRINT “THAT HAS BEEN SaAVED ON DISK."

70 G#$(1)="DBRi NUMBER: "

8O Q%(2)="NaATIONAL FOREST: °

30 G$(2)="DISTRICT: °*

100 QT (4)="MAP QUAD: "

110 G (5)="FILED BY: "

120 G$(E)="DATE FILED: "

130 Q$(7)="REMARK: "

140 QF(8)="HYPS. ANALYSIS: "
150 Q#$(3)="NO. OF ORDERS: °
160 QT (10)="MAX. ELEVATION:
170 G%(11)="MIN. ELEVATION: *
180 G%(12)="BASIN LENGTH:
150 G$(13)="PERIMETER: "

200 Qf(14)="BASIN AREA: ©

210 GH(15)="CONTOUR INTERVAL: "

220 G$(16€)="# OF INCREMENTS:®

230 FOR X=1 TO &

240 GF(X+16)="# INT SEGS ORDER"

250 QF(X+22)="# PRN SEGS CRDER"

2PE0 GE(X+28)="L INT SEGS ORDER"

270 Q$(X+34)="L PRN SEGS ORDER"

280 NEXT X

230 FOR X=1 TO 17

300 GE(X+40)="AREA INCR. ABOVL"

310 NEXT X

320 PRINT : PRINT "ENTER DBRU NUMSER OF THE RECORD YOU WISH TO

UPDATE. ¥

330 PRINT " ——r—==————mm u

340 PRINT HEX(OC)

350 INPUT B1%

360 PRINT

370 PRINT "WHEN DATA DISK CONTAINING THIS DBRU IS LOADED IN R S

LOT, KEY®

380 PRINT "‘RETURN’."

330 INPUT X: PRINT HEX(03): PRINT AT(7,20);"SEARCHING FILE"

410 DATA LOAD DC OPEN R "DSRU"

420 DATA LODAD DC Ci%

430 IF END THEN 4€0

440 IF B1%<3Ci%$ THEN 420

450 GOTD 480

460 PRINT HEX(03): PRINT "YOUR DBRU IS NOT ON THIS DISK. TRY A
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GAIN."

470 GOTO 260

480 REM DBRU LOCATED
430 DBACKEPACE 1

500 DATA LOAD DC B1$,Q1%(3),Q1%(4),Q1%{(2),BENTILLT) (NB(),L8(
),G1(15),Q1¢1€) ,E5(),Q1(1067,Q1(11),G1(14),081(¢(3),Q1(12),G1%(5),B

8%,G01013),E4() MEs, Nes

510 FOR X=1 TO &

520 Q1 {X+1€)=N7(X)

530 Q1 (X+22)=NZ(X)

540 Q1 (X+28)=L7(X)

550 Q1 (X+34)=L&(X)

560 NEXT X

570 FOR X=1 TO 17

580 Qi (X+40)=E5(X)

530 NEXT X

€00 As=" #3% CURRENT CONTENTS OF THIS RECORD ##®"
€10 PRINT HEX(03): PRINT A%

&20 PRINT " 1 . ";Q%(1),TAB(33):B1%
&30 FOR X=2 TO0 5

&40 PRINT Xi". "31G%(X),TAB{33);Q1%(X)
€50 NEXT X

&80 PRINT " & . "i;G%(&),TAB(33);:B8%
€70 PRINT " 7 . "i1Q%(7),TAB{33);Nc#
€80 PRINT " 8 . ";G3(8),TAD(33);IMES

&30 Cs="LIST PARAMETER NUMBERS (AT LEFT ABOVE) Y0OU WANT TO CORR

ECT."

700 Dis="KEY ‘RETURMN® AFTER EACH."
710 PRINT C%I PRINT Dis$

720 FOR X=1 TO 8

720 INPUT Q{X)

740 IF GQ{X)=0 THEMN 7&0

750 NEXT X

760 PRINT HEX({03)

770 PRINT A%

730 PRINT

730 FOR X=35 TGO 14

00 PRINT X3i". "31G3(X),TAD(33):Q1(X)
210 MNEXT X

820 Cohs="%%*% HYPSOMETRIC ANALYSIS PARAMETERS ®*"
830 PRINT C5%

840 FOR X=15 TO 1& .

50 PRINT X{;". ";Q3(X),TAB(33):Q1(X)
&0 MNEXT X

870 PRINT C%

280 PRINT D1%

830 FOR X=9 T0O 1l&

200 INPUT Q{X)

910 IF Q(X)=0 THER 33D

220 NEXT X

930 PRINT HEX (O3

940 PRINT A% PRINT

950 C2%= " INTERMITTENT PERENNIAL"

9560 C3%= "STREAM PARAMETER NO. OF PARAMETER NG. OF*"
370 C4%= "ORDER NUMBER SEGMENTS NUMBER SEGMENTS"
980 PRINT " NUMBER OF STREAM SEGHENTS"

930 PRINT C2%: PRINT 3%

1000 PRINT C4%

1010 FOR U=1 TO &

1020 PRINTUSING 1040,U,U+16,31{U+16),U+22, Q1 (U+22)
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1030 WEXT U

1040 % # Hi, Faas, # #, pups #
1050 PRINT C$

1060 PRINT D1$

1070 FOR X=17 TO 28

1080 INPUT G(X)

1030 IF G(X)=0 THEN 1110

1100 MEXT X

1110 PRINT HEX(O3)

1120 PRINT A%: PRINT

1130 PRINT * LENGTH OF STREAM SEGMENTS®
1140 PRINT C2%

1150 PRINT "STREAM  PARAMETER L. OF PARAMETER L. OF*
1160 PRINT C4%

1170 FOR U=1 TO €

1180 PRINTUSING 1200,4,U+28,Q1 (U+28),U+34, Gl (U+34)

1130 NEXT U

1200 % # Hi, EHE, BHE #i, B, #HE
1210 PRINT C$

1220 PRINT Dis

1230 FOR X=23 TO 40

1240 INPUT QUX)

1250 IF Q{X)=0 THEN 1270

1260 NEXT X

1270 PRINT HEX(03)

1280 PRINT A%: PRINT

1230 PRINT TAB(10);CS$

1300 C&$="INCREMENT LOWER CONTOUR PARAMETER NO. AR
EF‘U

1310 PRINT CE&%

1320 % ## HhEs Hi. S, B, HEHE
1330 FOR Z=1 TO %

1340 PRINTUSING 1330,7,E4(Z),Z+40,Q1(Z+40)

1350 NEXT 2

1360 PRINT C$

1370 PRINT D1%

1380 FOR X=41 TO 45

1330 INPUT QXD

1400 IF Q{X)=0 THEN 1420

1410 NEXT X

1420 PRINT HEX(03)

1430 PRINT A%: PRINT

1440 PRINT TAB(10):C5%

1450 PRINT CE%

1460 FOR Z=10 TO 17

1470 PRINTUSING 1320,Z,E4(Z),Z+40,Q1(Z+40)

1480 NEXT Z

1430 PRINT C$

1500 PRINT D13

1510 FOR X=50 TO 57

1520 INPUT G(X)

1530 IF Q(X)=0 THEN 1550

1540 NEXT X

1550 PRINT HEX(03)

1560 PRINT "NOW MAKE CORRECTIONS.": SELECT PE&: PRINT @ SELECT P
1570 C7$="PARAMETER NO.

1580 FOR X=1 TO 57

1530 IF Q(X)=0 THEN 2260

1600 IF Q(X)>8 THEN 1930

1610 IF Q(X)=1 THEMN 1740

31



1&20
1630
16490
1650
1e&0
1&70
1&€80
1630
1700
1710
1720
1730
1740
1750
170
177

1780
1730
1800
1810
1820
1830
1840
1850
180
1870
1880
1830
1500
1310
1520
1330
1340
1350
1360
1370
1380
1350
2000
2010
2020
2030
2040
2050
200
2070
2080
2030
2100
2110
2120
2130
2140
2150
210
2170
2180
21350
2200
2210

IF Q{X)<& THEN

1&70
REM G(X)=&,7,8=A4 DIMENSIONED ALPHA VARIABLE.
1810

REM Q(X)=2,3,4,5=A 16-SPACE ALPHA VARIABLE.
PRINT HEX(O3)

PRINT

PRINT C7%,TAD(33);G(X)

PRINT Q$(Q(X)),TAD(33)3G1$(Q(X))

INPUT "CORRECT VALUE: "L QIF(Q(X))
GOTO 2260

REM G(X)=1

PRINT HEX(03)

PRINT

PRINT C7%,TAB(33);GQ(X)

PRINT Q#(Q(X)),TAR(33):B1%

INPUT "CORRECT VALUE: " B1%
GOTO 2260

REM G(X)=E

PRINT HEX(03): PRINT

PRINT C7%,TAS(33):G(X)

PRINT G$(Q(XJ)),TAD(33):B8%

INPUT "CORRECT VALUE: " BS$
GOTO 2260

REM Q(X)=7

PRINT HEX(03): PRINT

PRINT C7%, TAB(33)3;G(X)

PRINT G#(Q(X)),TAB(33) NES

INPUT “"CORRECT VALUE: "L NES
GOTO 2260

REM Q(X)=8

PRINT HEX(O03): PRINT

PRINT C7%, TAB(33);Q(X)

PRINT G$(Q(X)),TAD(33) MES

INPUT "CORRECT VALUE: " MES
GOTO 2260

REM G(X) IS & NUMERIC VARIABLE.

IF QG(X):16 THEN 2070

REM Q(X) IS A NON-ARRAY NUMERIC VARIABLE.
PRINT HEX(03): PRINT

PRINT C7%, TAB(33);Q(X)

PRINT Q$(G(X)),TAB(33);Q1(Q(X))

INPUT "CORRECT VALUE: "L QL(Q(X))
60TO 2260

REM Q(X) IS AN ARRAY.

IF Q(X):40 THEN 2200

REM Q(X) IS A SEG. NO. OR LENGTH.

PRINT HEX(03): PRINT

PRINT C7%,TAB(33):GQ(X)

PRINT G#(Q(X))

W(X)=Q(X)

IF W(X)-16<7 THEN 2170

WX =W(X)-6&

GOTO 2140

PRINT AT(2,18);W(X)-163":",TAB{33):Q1(Q(X))
INPUT “CORRECT VALUE: " Q1(RIX))
GOTO 2260

REM G(X) IS A HYPS AREA

PRINT HEX(03): PRINT

32



2220 PRINT C7%,TAB(33);Q(X)
2230 PRINT G$(Q(X));E4(Q(X)-40):":", TAB(33):Q1(Q{X))

2240 INPUT "CORRECT VALUE: "LQL (X))

2250 GOTO 2260

2260 NEXT X

2270 PRINT HEX(03)

2280 INPUT "DO YOU WANT TO SEE CORRECTED VALUES", B%

2230 IF B$="Y" THEN 2450

2300 FOR U=1 TO &

2310 N7(U)=Q1(U+16)

2320 NB(U)=Q1(U+22)

2330 L7(U)=Q1(U+28)

2340 LB(U)=Q1(U+34)

2350 NEXT U

2360 FOR Z=1 TO 17

2370 ES(Z)=Q1(Z+40)

2380 NEXT Z

2330 DBACKSPACE 1

2400 DATA SAVC DC B1%,G1$(3),01%5(4),Q1$(2),BE,NT7O),LTO),N3(),LR
(),81¢(15),Q1(1€),E5(),Q1(10),G1¢(11),G1(14),Q1(2),Q1(12),Q1$(5),
BS$,Q1(13),E4(),MEs, NES

2410 DATA SAVE DC CLOSEC

2420 PRINT HEX(03)

2430 PRINT AT(7,22):"FILE UPDATED. SO LONG!"

2440 END

2450 FOR X=1 TO 57

2460 Q(X)=0

2470 NEXT X

2480 GOTO €10
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Appendix C
Generalized program flow charts
""INPUT'"" program

"GET" program

""UPDATE'" program

34



"INPUT'" PROGRAM

all
sub-DBRUs

loaded
?

DBRU
identification
data

want
digitizer
instructions
?

any
sub-DBRUs

digitizer
instructions-

you be do-
ing hypsometri
analysis number

of stream seg-

ments by order
hypso-
metric contour
interval all
orders

Kﬂl,,//J/”"’fﬂ counted?

sub-DBRU

number

digitize
segment lengths
by order

ind & load
sub-DBRU

adjust labels
of elevation
increments
if needed

this DBRU
already in the

warning

message

accumulate
data from
sub~DBRUs

digitized
?

35



add sub-DBRU
data, if any

digitize
basin length

r/(lﬁ;

perimeter and
area

I

enter remark,
if any

doing

hypsometric
analysis

clear all
variables

hypso-
metric contour
interval

/dligii

area of each
elev. increment

is
this the
first DBRU op
his di

36

last
chance to
correct

data

stop--make
corrections

cont inue

save data
from thi
DBRU

want
to do anothe
DBRU now

load and
un “'GET"

to retrieve
data now




"'"GET"" PROGRAM

start

1. get one
2. get a group
3. end program

options
for grouping
DBRUs

DBRU number

choose option

sub- ””ﬂ,,,ftf,,,,,a
routine search

D criterion, e.g.
district name

load a
DBRU sub-
routine
D
sub- end
routine of file
E ?
N
sub-
this the routine
E

correct DBRU
?

Y
sub-
routine
F

this DBRU

in the group
?

sub-
routine
F

37



searching
file

load
DBRU
open
data
file

calculate
output
parameters

output
options

no DBRU left

on this disk meets
your search
criterion

|
you may:
1. insert another disk
. restate search criterion DBRU data
. have found all your DBRUs

hypsometric

summary analysis
plot
which sub-
Opt;OH rou;nne plot to
! check Horton's|
laws

you getting
just 1 DBRU at

a time
?

38



""UPDATE PROGRAM'

start

DBRU
to update

find and
load
DBRU

current
contents of
record

parameters
to update

|

make
corrections

ready
to store

39



APPENDIX D.--LIST OF VARIABLES

Explanation

A1SN means A1$ is an alphanumeric variable with N characters.

A1S means A1$ is an alphanumeric variable with 16 characters.

A1 means Al is a numeric variable (9 bytes).

A1(N) means A1 is a vector or list numeric variable with N elements.

Variable &

Dimension Explanation Units Input Get Update
AS45 character string for display X
A basin area £t2 X X X
AQ basin area mi 2 X
A1 basin area acres X
A2 basin area m? X
A3 accumulator for areas of

sub-DBRUs £t2 X
A5 2 digits identifying 4th order

DBRU number - X
A6 2 digits identifying 3rd order

DBRU number - X
A7 2 digits identifying 4th order

DBRU number of a sub-DBRU - X
A8 2 digits identifying 3rd order

DBRU number of a sub-DBRU - X
BS1 Y or N for various questions - X X
B0S12 watershed number for retrieval - X
BO number of sub-DBRUs in DBRU - X
B1$12 DBRU number - X X X
B2S national forest district - X X
B3$ topo map quad name - X X
B4S national forest name - X X
B5$1 S for Sumter national forest - X
B6 number of DBRUs on diskette up

to and including this one - X X X
B7$ name of person filing DBRU - X X
B8S6 date DBRU was filed MMDDYY X X X
B9S12 sub-DBRU DBRU number - X
Ccs64 character string for display - X
o] constant of channel maintenance ftz/ft X
Cco constant of channel maintenance m2/m X
c1$12 DBRU number from disk - X X X
c2$ n.f. district from disk - X X X
C3s topo map quad name from disk - X X X
C4s$ national forest name from disk - X X X
c5838 character string for display - X
Cc5 highest stream order in sub-DBRU - X
C6561 character string for display - X
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Variable &

Dimension Explanation Units Input Get Update
Cc6 number of DBRUs, from disk - X
Cc7520 character string for display - X
Cc7(6) number of intermittent segments

of each order, from disk — X
Cc8(6) number of perennial segments of

each order, from disk - X
D drainage density ft/ft2 X
DO drainage density mi/mi2 X
D1$24 character string for display - X
D1 drainage density ft/acre X
D2 drainage density m/m2 X
D4$6 length, input from digitizer in. X
D5$9 area, input from digitizer in? X
D7(6) length of intermittent segments

of each order, from disk ft X
D8(6) length of perennial segments of

each order, from disk ft X
E estimated mean basin elevation ft X
EO actual area-weighted mean elev. ft X
E1 unadjusted mean elevation estimate ft X
E2 contour interval for hypsometric

analysis ft X X
E3 number of elevation increments

in hypsometric analysis - X X
E4(17) lower contour elevation of each

elevation increment in

hypsometric analysis ft X X X
E5(17) area of each elevation increment

in hypsometric analysis Ft2 X X X
E7(6) accumulator for C7() from

sub-DBRUs - X
E8(6) accunmulator for C8() from

sub~-DBRUs - X
F estimated mean elevation m X
FO area-weighted mean elevation m X
F1(17) accumulator for E5() in

hypsometric analysis Ft2 X
F2(17) relative height of each elev.

increment in hypsometric

analysis ft X
F3(17) elevation x area for each

elevation increment f3 X
F4 L4/E2 rounded to next higher

integer ft/ft X
F5 L5/E2 rounded to next lower

integer ft/ft X
F7(6) accumulator for D7() from

sub-DBRUs ft X
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Variable &

Dimension Explanation Units Input Get Update
F8(6) accumulator for D8() from

sub~-DBRUs ft X
G 1, 2, or 3 for retrieval option - X
GO 1 to 5 for retrieval option - X
G1 1 to 3 for retrieval option - X
G5(17) E5() adjusted so all sub-DBRU's

have the same 17 increments ££2 X
H maximum relief ft X
HO maximum relief m X
H1 ruggedness number ftz/ft2 X
H2 correction factor to make all

sub-DBRU elevation increments

mesh - X
H4 max. elevation from sub-DBRU ft X
H5 min. elevation from sub-DBRU ft X
H6 H4/Q2, rounded to next higher

integer, used to correct for
different hypsometric contour

intervals ft X
I 1 to 30 for ordering sub-DBRUs - X
J basin length mi X
J1(6) total length of stream segments

of each order mi X
J2(6) mean length of stream segments

of each order i X
J3 total length of stream segments mi X
J7(6) total length of intermittent

segments of each order mi X
J8(6) total length of perennial

segments of each order mi X
K highest stream order in DBRU - X X
K1(6) log of number of stream segments

of each order -- X
K2(6) log of mean stream segment

length, by order ft X
L basin length ft X X
LO estimated length of overland flow ft X
L1(6) total length of stream segments

of each order ft X
L2(6) mean length of stream segments

of each order ft X
L3 total length of stream segments ft X
L4 maximum basin elevation ft X X
L5 minimum basin elevation ft X X
L7(6) total length of intermittent

stream segments of each order ft X X X
L8(6) total length of perennial stream

segments of each order ft X X X
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Variable &

Dimension Explanation Units Input Get Update
M basin length m X
MO estimated length of overland flow m X
M1(6) total length of stream segments of
each order m X
M2(6) mean length of stream segments of
each order m X
M3 total length of stream segments m X
M4 maximum basin elevation m X
M5 minimum basin elevation m X
M6 $1 Y or N for hypsometric analysis - X X X
M7(6) total length of intermittent
stream segments of each order m X
M8(6) total length of perennial stream
segments of each order m X
MO 1 if DBRU extends to other quads;
otherwise 0 - X
N1(6) number of stream segments of
each order -- X
N3 total number of stream segments - X
N6$64 remark - X X X
N7(6) number of intermittent stream
segments of each order - X X X
N8(6) number of perennial stream
segments of each order - X X X
P basin perimeter ft X X
PO basin perimeter mi X
P1 basin perimeter m X
QS$(57) variable names - X
o] 1 if E3=10, otherwise 0 - X
Q(57) parameter numbers to be updated - X
Q1$(5) alphanumeric variables - X
Q1(57) numeric variables - X
Q2 hypsometric contour interval
of sub-DBRU ft X
Q3 number of elevation increments
in sub-DBRU - X
05(17) area of each elevation increment
in sub-DBRU £t2 X
Q6 1 if H6 is odd, 2 if H6 is even - X
Q7 E2/Q2 ft/ft X
R(6) bifurcation ratio for each stream
order - X
RO form factor ££2/£¢2 X
R1 relief ratio ft/ft X
R2 relative relief ft/ft X
R3 total hypsometric area/A ftz/ft2 X
S1$4 last 4 digits of sub-DBRU number - X
U stream order number (1 to 6) - X X X
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Variable &

Dimension Explanation Units Input Get Update
W(57) variable number minus multiples

of six - X
X dummy variable--used to resume

program execution - X X X
Y 1 to 6 for plotting segments of

graph axes - X
Z elevation increment number (1 to

17) - X X X
Z0 0, 1, or 2 for number of times

end of disk has been reached - X
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APPENDIX E.-~-DISKETTE STORAGE FORMAT

Data are stored in unpacked form on eight diskettes. The data
file is also available on a single 5 megabyte platter.

Each diskette is formatted to contain 1,024 sectors. Each sector
contains 256 2-bit bytes. Sector zero is reserved for the disk
catalog index. The data are contained in a cataloged file named
"DBRU," which occupies the remainder of the diskette. On the 5
megabyte platter, all the data are contained in a single cataloged
file named "DBRU."

One logical record, or observation, contains data for one DBRU.
Each logical record occupies three sectors, for a total of 340 DBRUs
per diskette. Alphanumeric variables ($ in variable name) occupy a
number of bytes equal to the number of dimensioned characters plus one
(default dimension is 16 characters). Numeric variables (no $ in
variable name) occupy 9 bytes. Missing alphanumeric values are blanks
(Hex 20); missing numeric values are zeros. Each logical record
contains values for the following 23 variables, in the order
indicated:

Variable &

Dimension Explanation Units
B1s12 DBRU number -
B2S national forest district --
B3S topo map quad name -
B4S national forest name -
B6 number of DBRUs on this diskette up to and

including this one -
N7(6) number of intermittent stream segments,

orders 1-6 -
L7(6) total length of intermittent stream segments,

orders 1-6 feet
N8(6) number of perennial stream segments, orders

1-6 -
L8(6) total length of perennial stream segments,

orders 1-6 feet
E2 contour interval for hypsometric analysis feet
E3 number of elevation increments in hypsometric

analysis --
E5(17) area of each of up to 17 elevation increments £t2
L4 maximum elevation feet
L5 minimum elevation feet
A basin area £t2
K highest stream order in DBRU -
L basin length feet
B7S name of person filing this DBRU -
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Variable &

Dimension Explanation Units
B8S6 date of filing MMDDYY
P basin perimeter feet
E4(17) lower contour elevation of each elevation

increment for hypsometric analysis feet
M6$1 Y or N for optional hypsometric analysis --
N6$64 remark -

Data may be retrieved from the file by using this basic statement:
DATALOAD DC B1$, B2$, B3$, B4S, B6, N7(), L7(), N8(), L8(), E2, E3,
E5(), L4, L5, A, X, L, B7S$, B8S, P, E4(), M6S, N6$
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Diskette storage format (continued)

These two pages represent three 256-byte sectors containing one

logical record made up of the variables listed above in this appendix.

SECTOR 1
| B1§ | B2¢
B2018C3€303130363439413031303190454447454€43454C4420202020202020
B3$ B4$S
204D415254434E455A20202020202020209053554D5445522020202020202020
B6 {N7(1) N7(2 6&
2030080001000000000000080uoSoooooooooooooaooo30000000@0000080 1

|N7(4) | N7(5) | n7¢6)
0000000000000800000000000000000800000000000000000800000000000000

{17 (1) | L7¢2) L7(3) | L7¢6)
00080 30276000000000008020540000000000008020790000000000008000000

L7(5) | L7(6) N8 (1)
0000000000080000000000000000080000000000000000080000000000000000

N8 (2) N8 (3) |n8(4) |8 (s
0800000000000000000800000000000000000S00000000000000000BOBA00000

| N8(6) | L8(1) | L8 (2)
000000000800000000000000000800000000000000000BO000000000000000FD
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SECTOR @2

L8(3) | L84) L8(5) | L8¢6)
82020800000000000000000800000000000000000B0COO000000000000080D00

E2 E3 E5(1)
OOOOOOOOOOOJOBO10BOOOOOOOOOOOJOBOOOGOOOOOOOOOOOOOBO5017560000000

| E5(2) |E5(3) | ES(4) | E5(5)
000805047 1 50000000000805051 48000000000080503826000000000080501 83

| E5(6) |es¢r) E5(8)
10000000000804043400000000000800000000000000000800G0000000000000

ES5(9) | E5(10) | £5¢11) lE5(12)
0B00000000000000000E00000000000000000E0060000000000000RE0I00000

ES(13) | E514) [Es15)
ololelelelslslnle}={nolo o n]nlolo 0lole 0lelslo0]0}=islalal0 0l0l0lel0 0 010 0 00l0]0 20 0l0l0l0 00010 0 0 0 0100010/

E5(16) | B5(17) CL)LA
00000000000000000E000A0000000000000E62037200000000000E0Z0RZ00000

A K | L
0000000B0E01 753500000000080003000000000000080302380000000000FDFD

SECTOR 3
B7S B8S l
B10390474C454E4E205041 54544 552534F 4E2C €3u323135383008030t0{OOOO

| E4(1) | E4(2) | E4(3)
00000008020 36000000000000802033000000000000802030000000000000802

E4 (4) | E4(5) ] E4 (6) JE4(7)
oD7ooooooooooooaoaoeqooooooooooooso=o 10000000000008000000000000

| £4(8) | B4 (9) | £4 (10)
00000800000000000000000800000CO00000000008O0000000C0000000080000

B4 (11) | B4(12) |E4(13) | £4(14)
0000000000000B0000GO000GO0000008OGO00000000000000RO0000000000000

| E415) | B4(16) | B4 17) CJ 63 |
060800000000000000000E000000000000000008000000000000000081 &3C020

N6$
2020202020202020202020202020202020202020202020202020202020202020

EOEOEOEOEOBOBOBOBOEOEOEOBOEOBOBOEOBOEOEOEOEOEOEOEOEOBOBOEOEOEOLD
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Sample outputs
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APPENDIX G

ADAPTING THIS PROGRAM TO OTHER AREAS

The following statements in the DBRU programs must be altered for
use outside of South Carolina.

INPUT program

80: Change Sumter and letter S
100: Change letter S
130: Change Sumter

GET program

1840 through 1880: Change national forest district names

1890 through 1910: These regression equations are based on 100
hypsometric analyses in Sumter National Forest.
Substitution based on local conditions is advisable.

2330: Change state name

2340: Change 030 to the first three digits of the USGS hydrologic
region.

The DBRU numbering system may need to be altered to account for
multiple hydrologic regions or a different administrative watershed
numbering system.

Additional program changes may be required if computing or
digitizing equipment differs from that listed above under Procedures.
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