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INTRODUCTION

The KWIK smoke obscuration model has been described in an earlier report.l
The algorithm has been developed from well-known and easily used principles of
wmicrometeorology, atmospheric optics, turbulence, and diffusion. The general
approach for formulating the model is based upon a study by Downs2 for the

' atmospherics optics portion, Gaussian plume and puff hypotheses as discussed
by Gifford® and Pasquill,* and atmospheric stability criteria extracted from
Pasquill,S Turner,® and Smith.”

The KWIK algorithm is designed to calculate munition expenditures for finite
screen lengths and times, based upon ambient meteorological conditions, as a
function of the optical pathlength from observer to target. The diffusion
portion of the model treats both semi-continuous point source plumes and
quasi-instantaneous point source puffs. Chemically generated military smokes
considered are hexachloroethane (HC) and bulk white phosphorus (WP).

Munition expenditure estimates are presented in terms of the following
parameters:

Weapons system/number,

Screen length in meters,

Screen duration in minutes,

Rate of fire (in rounds/minute),

lymstead, R. K., R. Pena, and F. V. Hansen, KWIK: An Algorithm for
Calculating Munition Expenditures for Smoke Screening/Obscuration in Tactical
Siturations, ASL-TR-003D, US Army Atmospheric Sciences Laboratory, White 3ands
Missile Range, NM, 1979.

2Downs, A. R., A Review of Atmospheric Transmission Information in the Optical

and Microwave Spectral Regions, Report 2710, Ballistic Research Laboratory,
Aberdeen Proving Ground, MD, 1976.

3Gifford, F. A., Jr., "An Outline of Theories of Diffusion in the Lower Layers
of the Atmosphere," Meteorology and Atomic Energy (D. H. Slade, ed), US Atomic
Energy Commission, Washington, DC, 1968.

“Pasquill, F., Atmospheric Diffusion, 2nd Ed., Halsted Press, Division of John
Wiley & Sons, New York, 1974.

>Pasquill, F., "The Estimation of the Dispersion of Windborne Materiatl,"
Meteorol Mag, Vol, 90, 1961.

6Turner, D. B., "A Diffusion Model for Urban Area," J Appl Meteorol, 3:83,
1964.

7Smith, F. B., "A Scheme for Estimating the Vertical Dispersion of a Plume
from a Source Near Ground-Level," 1973 (unpublished Meteorological Office
Note).
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Impact separations from adjustment point,
Number of rounds to establish screen,
Number of rounds to maintain screen, and
Total expenditures.

The KWIK algorithm is available in eight versions:

HP 9830A with printer output

HP 9825A with printer output,

HP 9825A CRT version,

Fortran IV version,

HP 85 with printer output,

HP 9845 with printer output,

HP 9825A volume of fire table, and
APPLE 11 version.

A1l the algorithms except the volume of fire table version are very similar.

The specifications of the storage medium required by each computer that uses
the KWIK algorithms are as follows:

(a) The HP 9830A uses a Hewlett-Packard digital cassette number 9162-0050
or equivalent. The data or program storage capacity is 64,000 bytes. The
information on the cassette tape may be protected by removing or sliding both
tabs to the top of the cassette so that an opening at each end is created.

(b) The HP 9825A uses a Hewlett-Packard tape cartridge number 9162-0061 or
equivalent. The tape is structured with two tracks (0 and 1), which may be
used to store programs, data, and instructions for special function keys. The
storage capacity of the tape cartridge is 225,000 bytes. To prevent erasures,
the record slide tab must be in the leftmost position.

(c) On the UNIVAC 1108 or equivalent (FORTRAN IV Version) the KWIK
algorithm may be stored on standard IBM computer cards, card image mass
storage, or magnetic tape units compatible with the computer being used.

(d) The HP 85 and 9845 use the same tape cartridge used with the
HP 9825. Programs are stored in 256-byte physical records. The maximum
number of bytes per record is 32,767.

(e) On the APPLE Il a 5-in floppy disk (capacity 931,000 bits) is used to
load and store the KWIK algorithm. An APPLE computer with APPLE Disk II, DOS
Version 3.2.1 is used.
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USER'S INSTRUCTIONS

This section of the user's guide is divided into eight parts, to provide
instructions for calculating munition expenditure estimates for the eight
versions of the KWIK algorithm.

Part 1: HP 9830A Version

The algorithm has been prepared in BASIC 1language for the - HP 9830A
programmable desk calculator, which must contain a String Variable Read Only
Memory (ROM) and a minimum of 3808 words of Random Access Memory (RAM). The
KWIK program is recorded on cassette tape files O through 3. After inserting
the cassette in the loader and rewinding the tape, the first file (file 0) is
loaded by executing the command “LOAD 0." When the file has been loaded,
press the "RUN" and "EXECUTE" buttons. The type of format used for the
required inputs is query/response. The "EXECUTE" button is depressed after
a2ach program input entry. At the end of each file execution the calculator
display will show "LINK (File No.)." The "LINK (File No.)" command will load

the corresponding file, conserving the values of the parameters in common
throughout the program.

The program inputs are in the following query/response sequence:
SITE PARAMETERS
(1) Site identification, four characters;
{2) Latitude, in degrees and tenths;
(3) Direction from equator, North (N) or South (S);
(4) Longitude, in degrees and tenths;
(5) Direction from Greenwich, East (E) or West (W);
(6) Altitude above MSL, kilometers and tenths;
(7) Julian date, three digits;
(8) Greenwich Civil time, nearest hour;
METEOROLOGICAL PARAMETERS
(9) Ceiling height, feet;
(10) Cloud cover, percent;
(11) visibility, miles;
(12) Precipitation (Yes = 1; No = 0);

(13) Ambient air temperature, degrees Fahrenheit;
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(14) Dewpoint temperature, degrees Fahrenheit

(15) Wind direction, degrees;

(16) Windspeed, knots;
SCENARIO PARAMETERS

(17) Average roughness element, centimeters;

(18) Slant range to target, kilometers;

(19) Angle (with the horizontal) of sight to target, degrees;

(20) Direction (from north) of line of sight, degrees;

(21) Smoke screen length, meters; and

(22) Simoke screen duration, minutes.
A1l English input units are converted by the program to the metric system.
The algorithm also calculates the relative humidity in percent and the
Pasquill stability category (A through F).
The program outputs are displayed on the HP9866A printer after the execution
of each file. The output sequence is listed in the sample computation shown
in tables 1 through 5. For visible and near infrared wavelengths the munition
expenditures (impact separations for initial and sustaining volleys for the
105- and 155-mm howitzers) are displayed on the printer for HC and WP smoke.
The mid and far infrared wavelength expenditures are printed only for WP
smoke. The output will also list the number of guns required for initial and
sustaining volleys, the rate of fire in rounds per minute, and the total
rounds required. The number rounds required per 60-m unit screen length are
printed for the mid and far infrared wavelengths.
Appendix A lists a glossary of mnemonics for identifying the BASIC language
symbology used by the HP-9830A KWIK program. Given in Appendix B is the BASIC
program listing.
Part 2: HP 9825A Printer Qutput Version
Th. KWIK algorithm has also been programmed in the Hewlett-Packard Language
(HPL) Tor the HP 9825A programmable calculator. The site, meteorological and
scenario input parameters are identical to those of part 1, with the
following exceptions:

(9) Ceiling height, meters;
(11} Visibility, kilometers;
(13) Ambient air temperature, degrees Celsius; and

(14) Dewpoint temperature, degrees Celsius.




In order to execute the program, the HP 9825A calculator must contain the
following ROMS: String, Advanced Programming, and General 1/0; also a minimum
of 23,228 bytes of RAM is required. The KWIK program is recorded on data
cartridge track 0, file 3. It may be recorded on other files of track 0 or 1
as a redundancy backup option.

After the cartridge is inserted in the loader, the program is loaded by
depressing the "LOAD" and then the number 3 or by typing in the characters
"1df3" and then depressing the "EXECUTE" key. Once the program file has been
loaded, press the "RUN" key. The query/response method is used for the input
parameters. The "CONTINUE" key must be depressed after each entry. The
program outputs are displayed on the paper tape printer, integral to the HP
9825A calculator, in the same sequence as shown in tables 1 through 5. A
glossary of mnemonics appears in appendix C, and the program listing as
appendix D.

Part 3: The HP 9825A CRT Version

The CRT version program is designed for solution on the HP 9825A programmable
calculator using the following peripherals: (1) HP 1350A Graphics Translator
and HP 1311A Display (CRT) and (2) HP 9871 Impact Printer. The input
parameters are identical to those listed for the HP 9830A (part 1).

in order to execute the algorithm, the calculator must contain the String,
Advanced Programming, and General I/0 ROMs and a minimum of 23,228 bytes of
RAM. As in the HP 9825A Printer version, the algorithm for the CRT version of
KWIK is recorded on tape cartridge track 0, file 3. It may also be recorded
on other files of tracks 0 or 1 as a redundancy backup option. The tape
cartridge is loaded and the algorithm executed in the same manner as described
in part 2.

The output of the KWIK program is displayed on the HP 1311A Display (CRT) and
the HP 9871A printer. First to be displayed on the CRT are the Tist of inputs
and the calculated stability category and relative humidity value. To
continue viewing the output simply press "CONTINUE." (The calculator will
display "CONTINUE WHEN READY.") For visible and near infrared wavelengths,
the munition expenditure data (shell spacing for initial and sustaining
volleys for 105- and 155-mm howitzers) is displayed for HC and WP smoke. The
mid and far infrared wavelength data are displayed for WP smoke only. The
output will also display the number of guns required for initial and
sustaining volleys, the rate of fire in rounds per minute, and the total
number of smoke rounds required. The number of rounds required per 60-m shell
spacing (for 105- and 155-mm howitzers) are displayed for mid and far infrared
wavelengths. At the end of the displayed output, the operator has the option
of ending the program output o+ printing it on the HP 9871A printer. (The
calculator will display, "O TO EXIT - 1 to PRINT.") Pressing a "1" will cause
the printer to print the same output displayed on the CRT. A sample of this
output is listed in tables 1 through 5. Appendices E and F contain the HPL
CRT KWIK glossary of mnemonics and the HPL program 1listing, respectively.

Part 4: The FORTRAN Version

The FORTRAN version of the KWIK algorithm is programmed in FORTRAN IV )anguage
and can be executed on most FORTRAN V compatible computers. The 22 inputs are

9




identical to those described in Part 1. The format for all input parameters
(IBM card or card image input) is F10.0, with the following exceptions, which
have a character format (a maximum of four characters):

(1) Site identification,

(3) Direction from equator,

(5) Direction from Greenwich, and
(12) Precipitation.

A1l inputs are converted by the program to the metric system. The algorithm
also calculates the relative humidity in percent and the Pasquill stability
category (A through F).

The computer output is displayed in the same fashion as shown for the HP 9825A
CRT KWIK in tables 1 through 5. Appendix G shows a glossary of the FORTRAN
mnemonics and appendix H contains a listing of the FORTRAN algorithm.

Part 5: HP 85 Version

The HP 85 desktop computer is the most compatible with the KWIK algorithm. It
is fully integrated (keyboard, CRT display, CPU, magnetic tape unit, and
thermal printer) in one small package, with 32K bytes of extended memory. The
KWIK version for the HP85 is programmed in BASIC Tanguage.

The program is loaded into memory from an HP 200 or equivalent data cartridge
by pressing the "LOAD" key and then typing "KWIKO" (or "KWIK1"), followed by
pressing the "END LINE" key. To run the program, press the "RUN" key. The
query/rasponse method is then used to enter the 22 program inputs, as listed
in part 1.

The output is displayed on the HP 85's own 4.5-in wide printer in the same
fashion as shown in tables 1 through 5. Appendix I lists a glossary of
mnemonics for identifying the BASIC language ,ymbology used by the HP 85 KWIK
algorithm. Appendix J shows the corresponding KWIK BASIC program listing.

Part 6: HP 9845 Version

The HP 9845 KWIK version is a BASIC algorithm similar to the HP 85 version.
The program may be loaded into memory from a mass storage device, such as T15,
the standard mass storage device for the HP 9845. Insert the magnetic tape
cartridge in the T15 slot, press the "LOAD" key, type the "KWIK 45" file name,
and press the "EXECUTE" key. To run the program, press the "RUN" key, and the
query/response method is then used to enter the 22 program inputs, as listed
in part 1.

The output is printed on the internal 80-character line printer unless a
"PRINTER IS select code [, HP-IB device address]" command is executed from
either the program or the keyboard. (The select code identifies the type of
device at the specified address.) Select code 16 is used for the CRT. If an

10




external printer is desired, its corresponding select code and HP-IB device
address must be used. Appendix I contains a glossary of mnemonics for the
BASIC HP 9845 algorithm, and appendy.. K contains the corresponding KWIK
program listing.

Part 7: The APPLE II version of KWIK is programmed in Applesoft BASIC
lTanguage. It is almost identical to the HP85 and HP9845 versions. The APPLE
Disk II, with 931,000 bits capacity, is used to load the algorithm in the
APPLE computer memory (65K bytes capacity). This is done by typing the words
"LOAD KWIK" and depressing the "RETURN" key. To run the program, "RUN" and
"RETURN" are pressed. As with the other versions, the query/response method
is used to enter the 22 inputs listed in part 1, with the following
exceptions: (3) North = 1 and South = -1, and (5) West = 1 and East = -1.

The output may be displayed on any CRT screen or printer external to the
APPLE 11.

Appendix I 1lists a glossary of mnemonics identifying the APPLE 11 BASIC
Janguage symbology. Some minor differences between APPLE Il and HP BSASIC are
noted. Appendix L contains a listing of the APPLE II BASIC algorithm.

Part 8: Volume of Fire Tables

The algorithm that produces munition expenditure tables is programmed (in HPL)
for the HP 9825A programmable calculator. The algorithm requires the use of
the same RAM and ROMs used for the other HP 9825A versions of KWIK (see
part 3). The volume of fire tables algorithm is recorded on tape cartridge
track 0, file 6. It may also be recorded on other files of tracks O or 1 as a
backup option.

The tape cartridge is loaded and the algorithm executed in the same manner as
described in part 2. The only required inputs are those for ambient
temperature (degrees Fahrenheit) and relative humidity. Seven other
meteorological and site parameters are fixed, but can easily be changed. The
choices of relative humidity input values are 15, 40, and 80. After entering
the relative humidity value (15 is the default if none is entered) and
depressing the "CONTINUE" key, volume of fire tables for 105- and 155-mm
howitzers are printed on the HP 9871 Impact Printer for HC WP smoke for
visible and near infrared wavelengths.

The tables printed for HC smoke contain seven screen lengths ranging from 200
to 2,000 m and duration of effective smoke screen ranging from 5 to 35 min.
For WP smoke the tables show five screen lengths ranging from 100 to 600 m and
the duration of effective smoke from 5 to 25 min. E£ach Pasquill stability
category (A through F) is shown with its respective windspeea in knots. The
munition expenditures (volume of fire) data are computed in number of (105 or
155-mm howitzer) rounds for quartering wind. Rounds in area shown as $$$
exceed rate of fire of weapon or battery. Tables 6 through 8 show samples of
the output produced by the volume of fire algorithm for HC and WP smoke (for
72°F temperature and 15, 40, and 80 percent relative humidity). Appendices M
and N, respectively, show a list of the algorithm mnemonics and the program
listing in HPL language for the volume of fire tables version.

n




ADDENDUM

SPECIAL NOTE
Under certain atmospheric conditions, an output of "O rounds" may result.
This output indicates that no smoke munitions are required for screening, due
to such conditions as atmospheric absorption, haze and fog, or
precipitation. When certain versions of the KWIK algorithm are used in these
situations, a warning signal may be encountered as the computer attempts to

print the output. The following additions to the indicated KWIK algorithms
will avert such warning signals.

HP 9830A: Line "455 L(I,K) = 0" on file 3 (shell spacing - WP smoke)
HP 85: Line "4975 L(I,K) = Q"

HP 9845: Line "4195 L(!,K) = Q"

APPLE II: Line "2765 L(1,K) = Q"

13




V———
-t

s TABLE 1. BASIC INPUT PARAMETERS FOR KWIK ALGORITHM

i MUNTTTEON EXPENDLTURES
. FOk HC AND WP SHMOKE

. LRV = WBD
LATITUDE = DL = NO32.00

LAIHG D TUDL - G Wins . 00
AL TITODE - KM = .30
D36

|5

JUL LAN DAt - DAY =
- A TImE = HQUR = L)

- U1 NG - MLETERGS = 30463.00
1 CLOuD COMVER = PERCENT 20.00
TR LRLTY < KM S 40.2%
PRECTPTTAT TOM = NO

H

VR R ey S L P Ay
DEW POINT - DLG O = 18 . 64

Winh OTREC T - DLG = 270 .00

WEHT SPEED = KNOTS = 15 .00
UL ROUGHRNDTGS BELrnENy - UM = 74 .00
PAGEUILL STABILITY CATEGUKY = D

RELATIVE HUMIDTTY w 80.03

14




TABLE 2. MUNITION EXPENDITURES FOR VISIBLE WAVELENGTHS

VOLLEY

TNTTYAL

SUGTAINING .

VOLALEY

T T Lot

GUGTAINTNG .

VO Y

INT TN .

LUSTATNING:

VO LY

LN AL

GUSTAINING

VIGTRLE:

METERS MINUTES
SURATLN LENGITH/DURATION. 400

HE SMOKE SCREEN

L0SHMM HOWIT 2R

GUNS RATEYZ SPACING
MIN METERS

3 P |
19 0.9 21

155MM HOWITAUR

GUNS RATE/ SPACING
MIN METERS

A 158

3 0.5 138

W* SMOKE SCRIZEN

105MM HOWITZER

GUNG RATEY/ SPAC NG
MIN MLITERS

) et

5 30 20

1 N5HMM HOWITZIR

GUNS RATEZ SPACING
MIN METERS
o H9

2 3.0 269

15

i0

ROUNDS

?5

ROUNDS

i5

ROUNDS

1%0

ROUNDS

30




TABLE 3. MUNITION EXPENDITURES FOR NEAR INFRARED WAVELENGTHS

UL tky

INT CEAL

GUSTATNING:

VOLLEY

INITral.

GUSTATNING:

VOLLLY

TN AL

SUSTAINING

VOLLEY

INTEAL

GUSTAINING:

" et

M TERSG MINDTES
SUMLN LU NGTH0GRA CTON . 400

HEC SMOKE SCREEN

£ 0% HOWTT Z7UR

10

GLING RATE/ GPACING ROUNDS

MIN MUITERS
nA g
S50 0.5 8

155MM HOWITLIR

GUNG RATE/ SPACTNG
MIN METERS

1 “ r.)
8 u.% %

Wit SMOKE SCREN

L09MM HOWITZER

GUNG RATEY SPACITNG
MIiN METERS

& 77

6 3.0 77

1554 HOWITZER

GUNS RATEZ SPACING
MIN METERS

o 40

2 3.0 230

16

250

ROUNDS

40

ROUNDS

180

ROUNDS

30
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TABLE 4. MUNITION EXPENDITURES FOR MID INFRARED WAVELENGTHS

MID IR

ML TERS MINUTES
SUREEN LONGTH/DURATION. 400 10

WP SMOKE SCREEN

ROUNDS /A LATE Y/ TOTAL
60 METERS  MINUTE  ROUNDS

105MM 4 3 0 B0
LHG MM 2 5.0 445

TABLE 5. MUNITION EXPENDITURES FOR FAR INFRARED WAVELENGTHS

Far IR.

METERS MINUTES
GUREFM LENGIH/DURATION. 400 i0

WP SMOKE SCREEN

ROUNDL Y/ PATE Y TOTAlL
60 METERSG  MINUTE  ROUNDS

1 (14 O K| 1334
15 5SMM o 3.0 44%
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19.
20.

21.
22.

23.
24,

25.
26.

27.

28.

29.

30.

31.

P =t et b gt et i e
N NP WNE= DO LW

P(7,9)

€(4,2)
B(4)
G(4)
H(4)

R(4)
D(2)

A (6)
$(6,3), 0(6,3)

Y1, Y2
Lo,L1,20,J0,H0
J(4,2),pP(4,2)
£(4,2), F(4,2)
G(4,2), Q(4,2)
R1, R(4,2)
H(2,2)

APPENDIX A

KWIK ALGORITHM
GLOSSARY OF MNEMONICS (BASIC/HP 9830A)

Ceiling - feet

Cloud cover - percent

Visibility - miles

Temperature - degrees Fahrenheit
Dewpoint - degrees Fahrenheit

Wind direction - degrees

Windspeed - knots, meters per second
Atmospheric stability category

Slant range to target - kilometers
Relative humidity - percent

Smoke screen length - meters

Smoke screen duration - minutes

Angle of sight to target - degrees
Direction of line of sight - degrees
Average roughness element - centimeters
Roughness length - centimeters

Table of stability categories depending
upon solar altitude and windspeed

Table of transmittances resulting from
water vapor, haze/fog precipitation and
smoke for visual, near, mid, and far
infrared wavelengths

Table of smoke concentration values for
HC and WP smoke (by wavelengths)
Absorption coefficient error function
Scale height for Mie scattering

Haze and fog attenuation coefficients
Precipitation attenuation coefficients
Table of extinction coefficients for
calculating HC and WP smoke concentra-
tions for visible, near, mid, and far
infrared wavelengths

Coefficients to compute sigma y
Coefficients of roughness correction
factor used in calculating sigma z for
the various roughness lengths

Yield factors for HC and WP

Latitude, longitude, altitude, Julian
date and Zulu time data

Total number of rounds required
(initial and sustaining) 'to maintain HC
and WP smoke screen

Number of guns (initial and sustaining
volleys) for 105- and 155-mm howitzers,
for HC and WP smokes (by wavelengths)
Rate of fire for HC and WP smokes (by
wavelengths)

Unit (per gun) source strength
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33.
34.
35.
36.

37.
38.

39.

40.
41.
42.
43.
44.

45.

47.

Q(2)

u(2,2)

v(2)

W(6)

X(4)

1(4,2), Y(4,2)
2(4,2), L(4,2)
15(4)

Q$(6)

A$(8)

P
H$(1), J$(1)

N Cu

Munition efficiency for 105- and 155-mm
howitzers for HC smoke

WP volume source sigmas (o, and o
for 105- and 155-mm howitzers
Stability dependent crosswind inte-
grated concentration for WP smoke
Constant (K) related to stability
category for WP

Wavelength threshold levels

Shell spacing for 105- and 155-mm
howitzers (initial and sustaining) for
HC smoke

Shell spacing for 105- and 155-mm
howitzers for WP smoke

Met site identifier

Stability category indicator
Wavelength indicator

Precipitation indicator

Direction from equator (N-S) and
direction from Greemwich (E-W)
indicators

Index for wavelength algorithms

Index for smoke algorithms

Index for gun (105- and 155-mm
howitzers) algorithms
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APPENDIX B
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10 C¢o¥ p,Y,DO,PO,10,50,71,T72,V0,X0 ,Cl[4,2],17(4,4),v[2],w[e],¥[4, 2], z[4,2]
s 20 LM RUTE umk, ALGORITHM - FILE O ( 4/81).
30 R KJIk: MXT20R0TOGICAL INPUTS AND METEOROLOGICAL CALCULATIONS.

40 DIY £4] P[? 9],03[6],H3[1],d3[ 1]

' 50 FIXsD

3 60 PRINT
70 PRINT
£BOFRINT Y MUNITION EXPENDITURES"
Q0 PHINT " TOR HC AND WP SMOKE"

100 PRIUT

110 PRINT

120 DIGY "Iq” OITY IDMs

130 INDUT I°

140 DISP "LATITUDZ OF MET SITE- diG";

150 INPUT LO

160 DISP "DIRXCTION FROM KQUATOR- N OR 8"
170 INPUT K

180 DISP "LONGITUDE OF MET SITE - DEG";
190 INDUT L1

500 DISP "DIRZCTION FROM GREENWICH- E OR UW"j
210 INPUT J.

520 DISP "ALTITUDE OF MET SITE-KILOMETERS";
230 1INTUT ZO

240 DISP "JULIAN JATE OF MET OBSERVATION";
250 1HPUOT JO

560 DISP "ZULU TIMi OF MET OBSERVATION-hr";
270 INPUT HO

580 DISP "CHILING ~ FEET";

290 INPUT CO

300 10=C0*0.3048

410 JISP "CLOUD COVER - PERCENT";

320 INPUT CAH

%40 DISP "VISIBILITY - MILES"j;

Z40 INPUT VO

750 70=V0%1,61

L6000 D150 "P?DCITImALION - 1=YiES 0=NO"3

270 IJ“UT P
_dO)TP'WﬂPWMﬂmw-IEGFH

290 ILPUT 70

400 20=(5/9)*(10-32)

410 5ISP "D POINT =~ DEG F";

A7Q "‘UT T4

450 T1=(5/9)% (71=32)

440 .I.; "JIND DIRECTICN - DEGS";
450 IIUT D0

[ - 460 LISP WIIND SPIED KNOTS";

¢ A70 INPUT SO

« 480 DISP AV ROUGHNESS ELEMENT - CM";

: 4190 INPUT Y
500 PRINT " ID = 313
510 URINT " LATITUDE - DEG = ";H$E1];LO
520 FRINT " LONGITUDE - DEG = w33 1510

[ 530 FRINT " ALTITUDE - K = "320

9 540 [RINT " JULIAN DATE - DAY = "3J0

' 550 PRINT " ZULU TIME - HOUR = ";HO

E
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560
570
580
590
6C0
610
620
630
640
650
660
670
=80
590
700
710
720
30

760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
11°0

vRINT CEILING -~ METERS = ";CO
PRINT " CLOUD COVER -~ DPERCENT = "3Cq
PRINT " VISIBILITY - KILOMETERS = ";VO
ERINT " PRECIPITATICN = ";P

PRINT TEMPERATURE - DEG C = "3TO
PRINT * DEWPOINT - DEG C = "3
PRINT " WIND DIRECTICN - DEG = "3;D0
PRINT " 4IND SPEED - KNOTS = "3;S0
PRINT ™ AVE ROUGHNSS ZLEMENT - CM = "Y

POR J=1 TO 9

FOR I=1 TO_7

ReAo P(I,d]

NEAT I

NBXT J

READ ©:[1)]

IF J:/#"E" THLN 740

L1 =—L1

Riii 1237 CALCULATIONS.

IF C1.100 THEN 790
iF ©0>21%3.6042 THEN 790
11=0
12=0

GOTO 1400

Rl CALCULATS ANGULAR FRACTION OF A YEAR FOR A GIVEN JULIAN DATE (AO)

R9=PI/180

D9=180/PI

LO=I,0*R9

AO=((J0=-1)%360)/365.242

REM CALCULATE SOLAR DECLINATION ANGL: (A4).

A1=A0*R9

A2=279.93548+A0

A2=A2+(1.914827*SIN(41))-(0.079525%C0OS(A1))
A2=A2+(0,019938*SIN(2*A1))-(0,00162*%C0OS(2*A1))

A2=A2%R9

A%=23,44%8%R9

A4=SIN§A3)*SIN(A2)

A4=ATN(A4/SQR(1-A4*A4+1E=99))

R4M CALCULATZ THZ TIME OF MERIDIAN PASSAGE - TRUE SOLAR NOON (AS5).

A5=12+(0.12357*SIN(A1))~-(0.004289*C0O5(A1))

A5=A5+(0.,153809*3IN(2%A1))+(0.060783*C0S(2*A1))

RM CALCULATS SOLAR HOUR ANGLE (A6)

A6=15% (HO=A5)=11

A6=AG*R9 '

REM CALCULAT: SOLAR ALTITUDE (A7)
AT=SIN(LO)*SIN(A4)+COS(10)*COS(A4)*COS(A6)
A7=ATN(A7/SQR{1-AT*A7+1E=99))

A7=AT7%D9

§mm CALCULATE INSOLATION CLASS NUMBER.
2=0

IF A7 <= 60 THEN 1080

I2=4

GOTC 1160

IF A7 <= 35 THEN 1110

I12=3

GOTO 1160

I® A7 <= 15 TH.N 1140
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1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1200
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1550
1660
1670

I2=2

GOTO 1160

IF A7 <= O THEN 1350
I2=1

Ra° CALCULATE NET RADIATION INDEX FOR DAYTIM:S.
1%3=0

I7 C1>50 THEN 1210
i3=12

GOTO 1290

IF CO >= 2133,6042 THEN 1240
13=12-2

GOTC 1290

IF CO >= 4876,8096 THEN 1270
13=12-1

GOTO 1290

IF C1#100 THEN 1290
13=12-1

IF I3#0 THiN 1310
13=12

IF I3>1 THEN 1330
13=1

I1=13

GOTC 1400

R4 CALCUTATS NAT RADIATON INDEX FOR NIGHTTIME
IF C1>40 THEN 1390
I1==2

GOTO 1400

I1=-1

251 CALCULATE PASQUILL STABILITY CATEGORY.
14=0

15=0

IF I14#4 THLN 1450
14=1

I7 I143 THuN 1470
14=2

IF 11,2 THEN 1490
i4=3

IF I1s1 TH:EN 1510
I4=4

I7 I1#0 THsN 1530
14=5

iF I1#-1 THEN 1550
14=6

iF I1#-2 THEN 1570
14=7

IFf SO >= 2 THEN 1600
I5=1

GOTC 1820

IF 50 >= 4 THEN 1630
15=2

GOTO 1820

iF 80 >= 6 THEN 1660
I5=3

GOTC 1820

Ir 50 >= 7 THsN 1690
I5=4
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1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1950
1970
1980
1990
2000
2010

2070

2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150

GOTC 1820

IF SO >= 8 THEN 1720
I15=5

GOTO 1820

IF S0 >= 10 THSN 1750
15=¢

GOTO 1820

T 50 >= 11 THEN 1780
15=7

GGTO 1820

I 50 >= 12 TSN 1810
15=8

GOTO 1820

15=9
PO=P[I14,1I5]

REM CALCULATS RELATIVE HUMIDITY
1@ T0>0 THEN 1880
A0=9.5

B0=265.5

GOTO 1900

A0=705

BO:23703

IF m™1>0 THEN 1940
A‘=9¢5

B1=265.5

GOTC 1960
A1=7,5

B1=23703
ﬁO=6.11*10“(éAO*TO)/§BO+TO))
£1=6.11%¥10~((A1%¥T1)/(B1+T71))
RO=(E1/E0)*100

PRINT " PASQUILL STABILITY CATEGORY
PRINT " RELATIVE HUMIDITY

PRINT

PRINT

DISP "DON% - LINK 1"
REM PASQUILL STABILITY CATEGORY DATA
DATA 1,1,2,3,4,6,6

DATA 1,2,2,3,4,6,6
DATA 1,2,3.4,4,5,6
DATA 2,2,2,4,4,5,6
OLTA 2,2,3,4,4,4,5
DATA 2,3,3,4,4,4,5
DATA 3,%,4,4,4,4,5
DATA 3, 3,4,4,4,4’4
DATA 3,4,4,4,4,4,4
DATA "ARCDTRF"

END
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% 10 GOl P,Y,DO,PO,RO,SO,T1,T2,VO,XO,C[4,2],T[4,4],V[2],W[6],Y[4,2],Z[4,2]
: 5O RiN KUIK:  ATHOSPHERIC OPTICS AND SMOKE CONCENTRATION CALCULATIONS (FILE 1).
30 DIM B[4],6[4],H[4],R[4],D[2],X[4]
S 40 FIX:ED 2
3 50 For I=1 TO 4
L( 60 R#AD B[I],G[I],X[I]
, 70 N.XP I

80 V1=10G(VO)
90 V2=V1*V1
100 V3=V2%V1

110 HL1_=1.5551-(O.9811*V1)-(0.0197*V2)+(0.0041*V3)

120 HI1]=ExP(H[1])

130 H[ 2]=1.50381511-(0.992319519%V1)-(0.015972801%V2)+(0,00368583*V3)
140 H[ 21=ExP(H[2])

150 11{3]=1,2394={1.0436%V1)+(0.0099*V2)~(0.0016*V3)

160 1l 2]=EXP(H[3])

170 H[4]=1.5176={1.7147%V1)+(0,0001%V2)+(0.0428%V3)

130 ii[4]=EXP(H[4])

190 1[1]=1,33506-(0.8825%V1)-(0.0753*V2)+(0.0129*V3)

200 i[1]}=8¢2(R[1])

710 R[?~=1.4?1?51;07-(0.922595829*V1)-(0.065509417*V2)+(0.013680422*V3)
220 2= 2

730 x;;1=1.5?5%- ?.9013*v1)-(o.o773*v2)+(o.0175*v3)

240 [ 1=8xp(R[3

250 1[4]=1.5928-{0.9396%V1)=(0.0627*v2)+(0.0168*V3)

260 2[4]1=EXP(R[4])

270 H0=0

280 DIST "SLANT RANGZ TO TARGET - KM";
290 INIUT H3

700 DISP "ANGLE OF SIGHT TO TARGET - DEG";
710 INPUT S

©20 I+ 8 >= O THEN 340

520 $==S

L40 S=5+%(PI/180)

350 S=3IN(S)

360 114=0

270 TP $=0 THEN 400

480 1i4=1/S

=90 (41 CALCULATZ PRECIPITABLE WATER.

200 7=0.4477+(0.,0328%T1)+(1.2E=03*T1%T1)+(1.,84E-05*T1*T1*T1)
410 2057 JALCULAT: ANOUNT OF WATER IN PATH,
& 420 DiF FNA(A)=EXP(-S*A/2) .
e 450 10113
\ 440 11=HO
. 450 1.2=1,0
: 460 1%5=0,5%(L1+L2)
b /’/;,O 104=L2-L1
; 450 1,520, 288675114
¢ 490 i0=0,5%L4*(FIA(L3+L5)+FNA(L3-15))
_ 500 1=1¥0
510 17 OATOULATE TRANSHITTANCES FOR VISUAL,NEAR,MID AND FAR IR WAVELSNGTHS.
g 520 FCR I=1 TO 4
E 570 1.5, CALCULATE TRANSMITTANCES OWING TO ABSORPTION BY WATER VAPCR.
. 5,40 17 I.4 THEN 570
'« 550 701,1]=34"(-0.0681%71) e
38
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540
570
58

590
00
e10
620
630

GUe 670
I ynnﬁﬁ)
1L0=(B[I1*5
1,1=H0
L2=10
L3=0.5% (1.1+4L2)
L4=12-11
L5=0.2885751%14

BIP(-B*2)
or(.1¥01)/2)

640 1:2=0,5%L4* (PNB(L3+L5)+FNB(L3-15))

660

760

800
810
820
830
840
850
860
870
880
390
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110

T{I,1]=(2/SQR(PI))%M2
T{I,1]=1-T[I,1]

RENM CATCULATZ TRANSMITTANCE OWING TO ATTENUATION BY HAZE AND FOG.
IF P=0 THZEN 710

T1,2]=1

GCTO 990

IF vO >= G[I] THEN 910

DiP PNC(C)=5XP(C*S*LOG(0.1/H[I]))

LO=H4

1L1=I10
L2=10
13=0,5%(L1+L2)

L4=I:2-L1

L5=0,7886751*L4

T3=0,5%L4* (FNC(I.3+L5 )+FNC (L3-L5) )

I4=EXP(-HgI]*T3)

DoF FNO(D)=5XP(-D*5/4.1)

L=

L2=H3
13=0.5%(L1+L2)

L4=12-11

L5=0, 2886751*L4

T5=0,5%L4* (FND(L3+L5 ) +FND(L3-15) )

Té=355P(-0,128%T5)

T I,2]=T4*T6

GCTC 990

LO=113

1,1=HO

L2=10

L%=0.5% (T.1+L2)

L4=L2-11

15=0.2886751* L4

T7=0,5%L4* (FED(L3+L5)+FND(L3-15))

T[1,2]=2xP(-H[I]*T7)
151 CALCULATE TRANSMITTANC: O.JING TO ATTENUATION BY PRECIPITATION.,
IF P=1 THEN 1030

T[I,%]=1

30TC 1050

Ir VvO>20 THEN 1010

T[1,%]=EXP(-H3*R[I])

RE}M CALCULATE TRANSMITTANCE OWING TC ATTENUATION BY SMOKE.
T[I,4]=XBIJ/(T[I,1]*T[I.2]*T[I.3])

Ir ?[I,4) <= 1 THEN 1090

T[I,4]=1

Rgm CA?C%gAgE LINE OF SIGHT INTEGRATED CONCENTRATION.
TOR K=

READ D[K]
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1120
1130
1140
1150
1160
1 1’,"0
118

1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
127

1330
1240

NAKT K

IF T{I,4]»1 THEN 1180
FoR J=1 TC 2

¢{1,J]=0

NEZKT J

GOTC 1240

FOR K=1 TO 2

IF D[K]#0 THEN 1220
c[1,K]=0

GOTO 1230
o[1,K]=106(T[I,4])/~D[K]
MEXT K

NEXT I

DISP "DONE - LINK 2"

DATA 0.118,26.7,0.05
DATA 0.18,7.5,0.05
D[\TA 0.55,5.1, .05
DATA 0,5,0.05

DATA 3.3,2.46

DATA 1.5,2

DATA 0,0.25

JATA 0,0.32

oND
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“0)
40
50
60
0
&0
90
’ OO
110

et o1,Y,00,r0,%0,50,71,172,V0,X0,C{4,2],T(4,4],V[2],4[6], YE4 2] z[4 2]

DI [o 3],4A(6],0[2],8[2,2],D[6,3],U[2,2]
FTaan 2
DTSE "DIE CTION 0F LING OF SIGHT-DEG";
IPe™ RO
Riit «Tnuspnwnzo DIFFUSION CALCULATICNS.
H { I=1 TO 6

f\) "[1]

120 403
130 i)
140 15

150
150 I
170
180
190
200
210
220
230

240 4

250 !
760 !
20
780
290 .

470
480

490

530
510
520
530
540
550

MIXT I
'OR I=1 TO 6
FOR J=1 TO 3
R<ab D[I,d]
AT J
DA
®oa) H[1,1 [1 2 [2,1],H[2,2]
RitAD T {1 1] ul2 11 ul1,2],uf2,2
Al==1, 24+1 19*LG”(Y)
10" A1
=kBT§\O-DO)*(II/180)
R2=5303(1%,69/(13,69*STN(A2)*SIN(A2)+C0S(A2)*C0S(A2)))
¥1=1.09521547+(0.02906894*%R0)=-(4,95755-04*R0O*R0)+(4 .82E-06*RO*RO*R0)
Y2= ).,04059144+(o 06050257 1*R0O)- (1 15301E=03 *RO*RO)+(1 3394 2E-05*RO*RO*RO)
12=05010, 1]+u{10 ?}*Z+ 50 PO, % ]*z 2
1- 3[)0 11+n[ro, 2 *Z+)tPO *7%2
12=1/01
17 50,0 TH™N 340
50=1
53=0.515%10
QTSP "UONTEN LENGTH - LIETHROM;
l\l' ‘Il LO
DT "OURATION - [INUTHS";
TI’U” m
[N =1 TC G
" [Il]

D ﬁ 5
cmooN
A

vo> 1=1 T0 ¢
ROF CALOULAT S CRUSS.JIND INTEGRATSD CONCENTRATION FOR Wr SMOKE.
FOD F=1 TC 2
10 I<% AID PO>4 TH:N 490
$1=U[K,1]+0.74*A[P0]*100°0.9
52=U[K, 2]+0,667%C2* 100~ D1
T[K]=( i[Po]*Y2%H[K,2])/(PI*S1*S2)
til MUNITICK SXPENOITURZS (HC SMOKE).
1“L IUNITION =FPPICILCY:
’r1 =0.4
r2]=0.4
5 TCUSTAINING SHOLL SPACING FOR HC SMOXE.
Im 1>2 THIH 610
7 :[I,1].0 TH 580
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560 Y[I,K]=0

570 GOTO 610

580 Y[I,k]=1/R2%(0.731*[K]*Y1*H[K,1]/(c2*53*C[1,1]))"D2
590 IF Y[I,K]<X0 THEN 610

600 Y[7I,K]=X0

10 HELT K

20 NOXT I

%0 DIGP "DONZ - LINK 3"

640 Riti DATA USTD TO CALCULATE SIGMA Y FOR CONTIUOUS SCURCZ.
¢5C DATA 0.4,0.%2,0.22,0.144,0.102,0,076

660 R DATA USED TO CALCULATE SIGMA Z FOR CONTINUOUS SOURCE,
670 DATA 0.139085297,0,015017284,-1,02581E~04

~80 DATA 0.122097643,0.01097037,-6.80135E=05

690 DATA 0,110104377,0.010962963%,-6,734015=-05

700 DATA 0,09764983%2,0,010418519,-6.835025-05

710 DATA 0,070772166,7.27284E-03,-4.50056E-05

=70 2ATA 0,055487093,6.55209E-03,-4.017965-05

/50 bama 0,944814815,-4.85185E-03,3,7037E~05

740 DATA 0,894803591,-4,83951E-03,3.591478-05

750 DATA 0,854792368,-4,827165<-03,3,479245-05

760 DATA 0,816026936,-6,074075-03,4,71385-05

270 DATA 0.786025936,-6.07407E-03,4,7138E-05

780 DATA 0,726015713,-6.06173E-03,4.601575-05

=90 R, UNIT (PSR GUN) SOURCE STRENGTHS.

800 DAT;‘. 1807,1737.;,7701,707602

810 RAT WP VOLUME SOURCE SIGMAS (U(2,2)).

820 DATA 5,4,7.9,1.8,2,6

8%0 R.57 STABILITY CONSTANTS FOR WP SMOKE.
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10 ©ooove,Y,00,P0,R0,50,71,72,V0,X0,C(4,2],7(4,4],V(2],7[6],Y[4,2],2[4,2]

20 RinT KLTEs MUNITION b INDITORES (CONTINUATION) FIL: 3).

0 1. la,2),1[4,2],374,2],P[4,2],2(4,2]),%[4,2],G[4,2],H[2,2], Q[4 2], L[4 2]
40 a1 At(3]

hO L) 2

GO S%=00%0.515

70 R0 UNIT GOURST GTRANGTIH,

30 roaonf1,11,001,2),0[2,11,H[2,2]

90 07 I=1 TO 4

100 702 K=1 TO 2

110 T2 I>2 THIY 430

170 37 CLLCULATT INITIAL SHALL SPACING FOR HC SHOKE.
150 J[1,0]=57%45

140 17 v[;,x]“o TI.Y 180

50 T1,i=1
1:.0 “[:,;j=1
1.0 U0 330

150 RET JATLCUTAT. IUITIAL VOLLEY POR HC SMCKE.

190 I® I[I,K]}>Y[I,X] THEN 210

700 GOTC 220

210 7r$ x} =Y[I,K]

220 =[I,K _Lo/ [I,X]

230 5 Iy “51,1]5

240 5=3[1,K]=05

250 1™ 0A=0 THEN 270

260 [I K]—15+1

270 1N CALCULATS NUMBER OF GUNS FOR SUSTAINING VOLLEYS (HC SMOKE).

230 ?[I,I]—’O/Y[* K]
290 5=INT(~[I,K )
700 ;€=v[1,h -w5
510 I 76=0 THEN 330
20 W, K]=05+1
5.0 477 OLLCULATS RATH OF FIRS FOR HC SMOKZ,
740 111=0,5
%50 10 ¢[I,1]{0 THzN 370
260 A1=o
770 00T SALCULAT S TOTAL NUMBER OF ROUNDS RTQUIRED (EC SMOKE).
230 J[l,r]= 11, h]+( 11%72-1)*F[I,K]
790 15=Ta7(J 5 )
400 6= J[I, Q5
410 I ~6=0 THIN 470
420 J[I,K]=15+1
430 I¥ I<3 AND PO>4 THEN 950
440 UG SHELL SPACING <L( ) 2% 2( )> & VOLLEYS <G( ) & q( )> - WP SMOKE,
450 17 ={I,2]+0 TH:N 500
44,0 7[1,1]=0
4.0 aﬁl,ﬁi=o
430 [1,1]=0
490 GOTC 570
500 17 I>2 THXWU 550
510 T.I,K]=v{r]/Cc{1,2]*%100
520 5[ I,K]=0[I,k]
570 G[I,K])=10/4[1,K]

¢ 540 3070 560

' 550 G[I,¥]=0.6%c[I,2]/V[K]
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560 5=INT(G[I,K])
570 06=G[I,K]=-05

580 I 16=0 THIN 610
| 590 G[I,K]=05+1

s 600 GOTO 620

| 10 G I,K =05

3 I,K]=G[I,X]

670 231 RATZ OF FIRT TOR /P SMOKE.
540 1r u[I 2]”0 THEN 680

€50 »[I,K

660 GOTO 820

770 IF I>p THZN 700

¢80 R[I,K])=(2[I,K]+60)/S3

“90 GOT0 710

700 «lI, K] 120/S3

210 al1.K]=R[I, K}/2O
720 5= INT(R I1,K])
730 Ro=R[I,K -Rs5

40 1" 36<0.5 THIN 750
750 N5=R5+1

470 I7 R5.0 THEN 780

0 H5=1

780 R{I,x]=R5%20/60

790 [1,k]=1/R[I,X]

800 I7 R[I,K] >= 1 TH:N 820

810 [1,EK]=1

820 ik CALCULATZ TOTAL NUMBZR OF ROUNDS REQUIRZD (WP SMCKE).
830 17 2[1,2),0 TH4N 860

540 P[I,L]:O

250 GOTO 1030

8650 1 0 T2 THEID 890

o0 2 T1,E)=6[I,K)+0[I,X]*(P2*R[I,K]-1)
830 G0TC 900

390 °[I,n]=0[I, F] (%0/60+1)*(T2*R[I,K]-1)
200 5=INT(P[I,K])

910 .6=1[I,K]-05

9°0 " 6=0 THIN 940

930 P[I,K]=15+1

940 GC™0 1290

950 R CALCULATIONS TOR WP SMOKE B & F STABILITY CATEGORIES (STABLE FLOW).
700 .0 INITIAL CHELL SPACING

970 17 I=1 AND F=1 TH3N 1000

080 1% I<?% AND K=2 TH:sN 1000

990 I I=2 AND k=1 THWY 1020

1000 .[1,K]=100

1010 3070 1030

1070 n[I,K])=50

1070 % i SUSTAINING OHSLL SPACING

1040 I I=1 AllD =1 THIN 1080
1050 1 I=2 AlD ¥=2 THEN 1080
1000 I T=1 AUD K=2 TH.N 1100
1070 1 T=2 Al fi=1 THIN 1120
1030 271,K]=100
1090 G/ 70 1130
1100 2[1,11]=200
141 Ou\ 1150

4




1170
1170
1140
1150
1150
1170
1130
1190 1
1200 :
1710
1720
12350
1240
4 ')50
1"~-O
1270
1280

1290 o
1200 1

1210

1220 1

1330
1340
1,50
1550
13,0
126

v]zso
CINITIAL VOILL7Y - I SMOKE,
[ 1]-/0/11[1 1]+1
DT SUSTAIVIYG VOLLUY.
[L .]— O/ [I k]+1
SIDOAT 0 PTRIE - WD SHOKI,
I+ ¥=1 s 1200
Iw / =2 TH M 1220
[l n]
e ?)O
’[I
12 Tn 'I‘AL I’U BER G2 /P RCUNDS Q8QUIRLD,
r]=clI1,: }+r[1 JK]¥(1r2*r[I,K]-1)
”(i‘ K1)
-5
O THI N 1290

702 T=1 20 4
PR INT
PRINT
PRINT
PRINT
PRINT
PRINT

1390 .

1400 .
1410 I‘E
14°0 |

14 ,O
1440

1450 .
140 ¢ 1

1470
14.30
1430
1500 !
1510

15720 1

1570
1540
1550
1500

1570 W

1580

1590 i

1500
1010

1,20
1620 Vi

1t)lp\)
1650
1000
1070

.l_..’“ " METERS MINUTES"
SCRXEN LENGTH/DURATION: ",F5.0,4X,F3.0

’\Iftm K HC SMOKE SCRiIZR"

.IJT t 105MM HOWITZER"

PRINT

RSN (AN VCLLE GUNS RATE/ SPACING ROUNDS"
PRINT MIN  METERS"

I (15 1560)3[I1,1],1[1,1]

TORIRT " INITIAL:  ",F5.0,6X,F8.0

217 (15,1580)F[I,1],R1,Y([1,1],d[1,1

a,u,uT " SUSTAINING:",F5.0,F5.1,F9.0,F7.0

.’-'UT.’T " 155111 HOWITZER"

S VCLLIY GUNS RATZ/ SPACING ROUNDS"
PiInT v MIN  METERS"

I (15,1670)3[1,2],1(1, 2]
PO, amon I 1ITIAL: ",5.0,6£,F8,0
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v
-

1:30
190
1700
1710 I
1720
1,50 °

140 :

150 .
170
1770
1780
1790
1500
1610
1870
1530
1540
1850
1860
1870
1680
1590
1900

1910 .

1920 |
1930
1940
1950
19,0
1970
1980
1990
2000
2010
2020
2030
2040
2050 .
200

2070 'f']'

2040
2090
2100
2110
2120
21590
2140

2150 S0

10
2170
2130
2190
2200
2210

JRIT.

‘(}ﬂT m
BT W”
PRINT
I‘T’\INT
CRINT

Jm

Ll
INT
DPRINT
PRIUT
PRI
PRINT
“.!'? IT

F ’7RI' 3§ '.I‘
I
TJva - ,’. m

Vi T m
Lk e

"Y).LJT
PRINT
X uIlIA.

2RINT
PRINT
PRIVT
VRITS
i ( LI‘AIL

JRIT S

(15,1690)F[1,2],21,¥[1,2],J(1,2]

\L

it

i
"

.JUSTAIITING'" 7.0,¥5.1,F9.0,F7.0

WP SMOKL SCREHEH"

105Mi HOWITZER"

VCLLEY GUNS RATE/ SPACING ROUNDS"

MIN  METZRS"

(15,1610)6¢[1,1],L[1,1]

"

3 (15,1830)01,1],R[1,1],2[1,1], 13

n
1"

INITI/Ls " ,064£,I8,0

UOTAINING‘ " ,F5.1,F900,F7.O
15511 HOWITZER"

VOLLLY GUNS RATzZ/ SPACING ROUNDS"

MIN  METERS"

(15,1920)¢{I,2],L[I, 2]

m n

“(15,1940):[1,2],R[T,2],2(T,2],P[1,2]

FORMAT "

DRINT
DUIRT

1 1I<3
POINT
PIiaNT
DoRIpn
PRINT
PRINT
WRITE

i

. fT 1
PRIUD
PRINT
‘L")T‘Im
JRINT
PRINmM

:T$T

THEN 2070

1"

1"

"

INITIAL: _ ",75,0,6X,F8.0

SUSTAINING:",F5.0,F5.1,F9.0,F7.0

WP SMCKi SCRE&N™

TOTAL"
ROUNDS™"

ROUNDS/
60 METERS

RATE/
HINUTw

(15,2040)0(1,1], d[I 1],P[1,1]

T"OT) /\ m n

LIT, (15,2060)°[1,2],R[1,2], PiI,2
15

JLT "

DI mRcETM

DATA
1):.'\..‘1“ "

ATy
Moant

miIT (IUROGUIT)
8 'V, 73703,7701,70 6

VI ).LL)L "

m'i I L

DATA "IIID IR: "

DATL
A'A i T)

rAR IR

losMy: ", F5.0,5X,F%,0,5%,F7.0
5M1:  ",F5.0,5X,¥3.0,5X,F7.0

{SOUQ\/J .JT? AII(I’«LIIU.
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P I..'

19.

20.
21.
22.
23.
24.

25.
26.
27.

28.
29.

30.
31.

QRO NN W -
e o o o o o o o

N<<CHADOOIXTOMMODODL>P>

A(7,9)
B(4,4)

c(4,2)

D(4)
E(4)
F(4)
G(4)
H(2,4)

1(7)
J(6)
K(6,3),L(6,3)

0(3)
P(4,2,2)

Q(4,2,2,2)

APPENDIX C

KWIK ALGORITHM (PRINTER)
GLOSSARY OF MNEMONICS (HPL/HP 9825A)

Ceiling - meters

Cloud cover - percent

Visibility - kilometers

Temperature - degrees Celsius

Dewpoint - degrees Celsius

Wind direction - degrees

Windspeed - knots

Atmospheric stability category

Slant range to target - kilometers
Relative humidity - percent

Smoke screen length - meters

Smoke screen duration - minutes

Angle of sight to target - degrees
Direction of line of sight - degrees
Average roughness element - centimeters
Roughness length - centimeters

Table of stability categories depending
upon solar altitude and windspeed
Table of transmittances resulting from
water vapor, haze/fog precipitation and
smoke for visual, near, mid, and far
infrared wavelengths

Table of smoke concentration values for
HC and WP smoke (by wavelengths)
Absorption coefficient error function
Scale height for Mie scattering

Haze and fog attenuation coefficients
Precipitation attenuation coefficients
Table of extinction coefficients for
calculating HC and WP smoke concentra-
tions for visible, near, mid and far
infrared wavelengths

Graphics scaling factors

Coefficients to compute sigma y
Coefficients of roughness correction
factor used in calculating sigma z for
the various roughness lengths

Yield factors for HC and WP

Latitude, longitude, altitude, Julian
date and Zulu time data

Graphics translator files

Total number of rounds required
(initial and sustaining) to maintain
HC and WP smoke screen

Number of guns (initial and sustaining
volleys) for 105- and 155-mm howitzer,
for HC and WP smokes (by wavelengths)
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33.

34.
35.

36.
37.
38.

39.
40.

P, R(4,2)

$(2,2)
T(2)

u(2,2)
V(2)
W(6)

X(4)
Y(4,2,2)

2(4,2,2)

AS(4)
B$(6)
C$(4,8)
D$(3)
E$(2,2)
G$(1)
G$(2)
ES(2)

Rate of fire for HC and WP smokes (by
wavelengths)

Unit (per gun) source strength
Munition efficiency for 105- and 155-mm
howitzer, for HC smoke

WP volume source sigmas (o, and o,.)
for 105- and 155-mm howitzer
Stability dependent crosswind inte-
grated concentration for WP smoke
Constant (K) related to stability
category for WP smoke

Wavelength threshold levels

Shell spacing for 105- and 155-mm
howitzer (initial and sustaining) for
HC smoke

Shell spacing for 105- and 155-mm
howitzer for WP smoke

Met site identifier

Stability category indicator
Wavelength indicator

Precipitation indicator

HC or WP smoke indicator

105-mm howitzer indicator

155-mm howitzer indicator

Direction from equator (N-S) and
direction from Greenwich (E-W)
indicators

Index for wavelength algorithms

Index for smoke algorithms

Index for gun (105- and 155-mm
howitzer) algorithms
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APPENDIX D
PRINTER (HPL/HP9825A) ALGORITHM

49

.



4:
5:
L
B
o
7
16:
1l:
12:
13
1d:
i5:
lu:
17:
lo:

lv:

Ju:
39
IVES
41:
PP
43:
44:
45:
4o
47:
qu:
49
YU:
*21

"KwilKk oMOKE PRUGRAM - PAPER TAPL VERSION (08/20/80)":
uim A7,9),004),E14),0(2,4},916],KIl6,3],L(6,3]
ulm S14,4),c14,2),t14) ,Gl4],117),m(2],N(5]

aim Ule),r14,2,2),004,2,2,2],R(4,2],5(2,2]

aim t{2),012,21,vI{2),wi6],x(4),Y4,2,2]),u(4,2,2]

aim AS|4),8816),5814,8],08[3),E812),FS12,2),G$12,5),HS[2]

"LNiLIALIGAYION":

iaut llAl*llUl*]lbl*]lﬂl*llJ[*llK[*]'L[*]

" unll 50uRCE SIRENGLIHS":

1. 7+511,1):1737.3+5{1,2}):77.1+5{2,1];7076.2+58{2,2]
AL (Ll)+ife]
Sed2Ull,1lj;7.9»ul2,1);1.8+u[1,2);2.6+U]2,2)
LOlo+wWllfsw(2)*wi3d]l»w(d)»WI5)+w]6]

*  wAVLLENGYH THRESHULD LiVELS":

LS+ K[1)j+Xx12])-X({3]+K{4]

" PASQULILL s51AbIL11Y CATEGURY InDICATUR":
"AsCukb v

" O ANAVLLBENGTn LNwICATOUR":
“VioluobLE:"+CSiLl)"NLAR LRs"+CS{2) " "Mlw Ire "+CS[3];"FAK IR: "+CS[4])
" LATITUUE/LUNGI FULE DEFAULY DIRECIIOnNS":
"Nk "Ly

" SLWOKE 1YPE3":

"l »rS1l) " "weters (2]

" oxuKb DELIVLRY SYS1IEM WAMES":
"1056"+0S 1) ;" Lo5MM"»G5 (2]

"okl Sile INPORMATION":

ent "MbY1 S1it 1o" ,AS
cop(AS)»AS
ent “LATl1iubbk UF MLl SI1IYE - DEG",N{l}
TULRLCLTIuN PRI BGUATUR - N Uk 5":

"N"-LS{L,1]

cep(LS[l,1))+L$il,1)])

ent "LunNGliuuk OF Wul sIlk - ULG" ,w[2]
ent "VIRECLIUN FRUM GREENwWICH- B UK w",ES$([2,2]
cap(Ldle,2))»Ls12,2]

ifE w${2,2]="L" ;~nld}»nl2]

ent "ALiLiubL ur skl S51TE - KB",N[3)

ent "JUULlAN UATE Uk #bkTl OosbhvATIun" ,n[4]
ent "s4ubu tlab UbF HeT ULSLRVATLION" , NS
ekt fowkuro”:

Nt "ChlLiNnG = MLTLK3S" ,A

ent "CLluuw Cuvick - PERCLENLY ,o

ent "visiolonleY -~ wa",C

ent "pPrbCirliATIUuN - YLS GR nNO",US
cCap(LS)»uLd
ent “TLMPLEATURKE - VBEG C",D
ent "ukh Pular - VESG C",L
ent “winu LIRbCLTIUN =~ DEG™,F
ent "Wliu SkbbU - KNULS",G
ent "AvVbiikAob KUUGHNESS LLLMLNL - Ch",Y
ent "SLANT KANGL 1U TARGET - XN",0

334
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51: ent "AwGlhu ur o1Gnr Tu TARKGETL - DEG" ,U
22: 1f u<y;-u-»u

5 sin(u)+*u

54: ent "LDIkECLIOW ub LINE OF SI1Ga1l - DEG",V

(%
W
.

55: ent “LbnGtd Or SHURE SCREEN - MBTEKRS", k
5b: e¢nt "DURALL1UN UF Stukbk SCRbibwyw - MIn",T

57 “wikl CALCULATLONS" @

53: 1t vslluz;gtc "KiOOO"™

5% it Ad>2133.0042;9tc "KluOO"

ou: Urry

bl: U-»rl

be: gte “"alayu®

od: "KluOu“:

oa: "CALCULALL ANGULAK tKRACIIUN UF A YBLAK Fuk A GIVEN JULIAN DATE":
09: (wnl4aj-1l)*360/3065.244+r9Y

vh: "CALCULALL SULAK UDBECLINATION ANGLE":

v7: 279.9348+r5+r1l

b8: rll+l.914527*sin(ryY)-.079525*ccs(ry)+rll

v9: rll+.019Y93v*s1n(2*rY)-.00le2*cecs(2*r9)+»rll
TUs 23.44338~-r12

il: sin(rl2)*sin(rll)-+rl3

Tz: asn(rl3)+ris

73: "CALCULAGL 1isb Or MERIDIAN PASSAGE - TRUE SULAR NOON":
/4: L2+.12357*sin(rY9)-.004289*cos(r9)+rla

75: rld4+.1530U9*sin(2%c9)+.000783*%CcCcs(2*r9)»rla
Ju: "CALCULATL SULAK nuuR ANGLE":

77: lo*(w(Si-rlg)~-uwi2]l»rls

78: "CALCULATE SuLAx AL ITuwbk":

79: sin(wil])*sin(rl3)+cos(N[l]))*ccs(rl3)*cos(rls)+rle
8u: asn(rlo)+rle

ol: "CALCULATL LNSULALIUN CLASS NUMBLEK":

8e: Urrl

3: 1f rie>eu;d~+rl;ytc "K1100"

vd4: 1t rlou>33;3»rl;gtc "K1100"

vo: 1f rle>ls;2+rl;grc "K1100"

sb: 1f rlo<=0;ytc "K13G60"

v7: l-rl

b8: “K11l0U":

89: "cALCuLA'lE NEY RADLIATLIUN INUEX FUK LDAY'TIME":
SU: U+r2

Jl: 1f b<=50;rlsr2;g9tc "K1l200"

32: 1f A<21l33.0vdi;rl-2+r2;gtc “K1200"

Y3: 1f A<4870.80Y6;rl-l+rz2;gtc "K1200"

vw4: 1f 8=100;rl-l+r2

y5: “"K1l200":

vo: 1f re=v;rl-r2

yY7: 1f r2<l;l+1 2

Yo: re*ru;gtc "K1400"

99: "Kl3uQ":

L00: "CALCULAYLE Nbt RAvlATIUN ITaUBX rUb WIGHLTIME™:
LUl: 11 p<4U;-2+r0;9tc "K14u0"

*lo4ul
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g —rv o————r—vy I' -

loZ:
lud:
104
1Uo:
o
107:
1o
luy:
110:
11l1:
112:
113:
Lla:
1lo:
Llo:
117:
1lu:
119
L2v:
121
122:
1232
124
leh:
1262
127:
Lev:
129:
13u:
L1sl:
132:
133:
L 3a:
L1308
1l 3u:
L37:
L 3oz
L39:
140
Laks
Lald:
La 3
Laa:
14o:
146:
la7:
14y
laa:
lsu:
1ol:

Loz

i £ ¥
"kil4uu":

"CALLULATLE YaowUlLL slAplLIlY CATLGURY":

J*L4;U*L >

¥ ru=4;1+r4
1f ruU=3;2+rsa
1L rtU=2; 3~14
1f ru=1;4-r4a
1f rU=vu;5-+r4
if ru=-1;o*ré

1t tUs=s-2;7+c4

if G<2;l»rh;9te "KLI500"

if w<4; 2+r5;9tc "K1500"

if w<o3+rS;9tc "aloud”

it <734+ 5;9tc "KI500"

if U<d;5+*rhy;gre "Kisug"®

it G<lUj;o»ro;gte "KL500Y

1f L<11l;7+r9;49tCc "nl500"

if $<12;B+r5;9gtoc "Kl5u0"

JeLH

"klou0":

A{ré,rs}l»n

"CALCULALE KRuLAVIVE dumloliy":
it LOU;YTU "R16U0"
9,5+rU;265.5+1rl

gto "KL7ud"

"Klou0":

7.9+r0;437.3+rl

"Rl7U0":

it Lyu;gro “"Klsou"
F.0*02;205.5%13

Jre "Kivuo"

"Wlouu®:

T.5+0 434387303

"Kivuu":

o ll*lu T (Luru/(rl+p)) »r4

O AL*M0 T (re*e/ (K3 +L)) »L5

Lo/ 4*ldu+ry

txa ¢

E‘r t " "

prt
[ 4 A pon Ikl ow”
P " pAPLNULLURES"
pr t " IUK"

pre dC AnD wp"
pre " ShukE"

E-lr t " (1]
P[ (- " "
prt "ilu
prt "Lauw
P " LUNG

" "

"&Aé
"apSl{l,llEstr(nil})
"skolld,éjastr{avs(nid}))

*luuyu
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P P T VY

A e vt R T

153: prt "aly
L54: prt "wAlL
155: prt “iidb

"astr{wf3])
"astr(w| 4))
"eastr(il95))

15o: prt “Cull "§3tr(A)
157: prt “SKY "astr (p)
ibs: prt "vio ="astr(C)
15%: prt "pPrReCir = “"&US
lou: prt "ieap ="ystr(w)
lbol: prt “iu ="ystr (L)
lvoé: prt "wu ="&str (F)
lbd: prt "wd ="&str(q)
Lo4: prt "aknn ="4str(Y)
lob: prt "poo = "&e$Sin,H)
loo: prt "Ra ="gstr(yw)

lo7: prt " "

log: pre ™ "

lov: "AtmMuSkobKRIC OPLLICO CALCULALLUNS":

170: In(C)+ru

l/1l: ru*ru+»rl

L7r¢2: rl*ru-r2

Lig:s L.5551-.9811*r0-.0l97*rl+.0041l*re+»r(l}

174: exp(rilj)=r{l]

175: 1.50361511-.992319519*1U0-.01597280L*c1+.003068583*%r2+}1|2]
L70: exp{ri2])+rlej

L77: 1L.2394-1.0436*ru+.0099*%rl-.ulle*r2+F[3}

178: exp(etsl)+sel3]

179: 1.5176-1.7147*r0+.00ul*rl+,0428*r2+F[4]

Lvus: exp(rld4))»rl4])

lol: 1.3300-.8025%ru—-.0753*ri+.0129*r2+G{l]

lo2: exp(GlL))»G(1]

153: 1.40i951/07-.9225589*ru-.0055u9417*r1+.013680422%r2+512)
Lvg: exp(Si2))+6l4])

Lot 1.9556-.9013*%cu-.0773*%1+.0173%12+G|3]}

lob: exp(Gl3])+6L3]

lo7: L.5928-.93%0*%ru-,0027*rl+,0108*r2+»G[4]

lobv: exp(Gla))+uld)

lvYy: uU-+ro

lyuv: 1L usL;l/u+r Y

1vl: “oaLCuLAalb PReClrliAbbe wATBK":

1Y2: 4477+.u3s6%nta,.ce-3%5  2+41,.84e~-5% "3+l

193: "CALCULALIL AlULuni JUb wWATLR vAPUR Liv PATR":

1v4: usrl;u»rl;ru~rd;.5%(rl+re)»r3

lys: £Zz-rl+r4; .c080751*%r14+>r>

19b: .5*rd* (coan (E3405)+ tvA  (L£3-L5))>rY

lv7: rll*ry+»xlo

176 "CaLCubAtle TRanShll LANCE FUk vISloLb - ~BAR, MIU ANU EAR IR":
1v4: Lor 1=1 tC 4

200: "CALCULATL TRaNSHLLITANCE UwlaG U ALTLNGATLION SY wWATLK VAPOK,"
20bl: 1f i=ajexpf{-.Joolrrluj+o(l,lf;yte "niould"

LUy ull)y*y(rlOo®*n)/e+xru;0+1l;rv+12

203: O*(rl+re)»t 3

*1le715
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ey

cua: Le-rl-rd
: 2UL: JLobo7al*r4+r5
1 ZU0: W0 Ca%(‘ron (£3+L0)+ ‘rwb (C3-r5))+rl2
uls 2/yn*ridecii,l]
ewes L=of{s,l)*0o1d,1]
Uve: "wloldu":
{ ¢lus "CALCULA'IL LtannombiitAnCE Uwlas 10 AVTENUATION 8Y nAul ANL rOG.":
_ 211 1r ws="Yuo"j;lsuil,2);9tc "K2900"
izy 1t Co=n i) ate "K2800"
b ¢l3: rosruju+rl;rurrs
clar JO*(rl4rz)+roy
2157 £4-rl-r4
iU J2bB0GT751*r4+r5
Sli: 5% r4* (ol T (r34r05) 4 rwC T (r3-r5))+rli3
s 2lo: exp(-r{ij*rl3)»rlqg
ﬂ £L19: U-ro+rure+rl;ru+ri+rl
: 22ur JOF(rl+rs)+r3
21l re-rlerg
2443 J2BYOTO1l*ra+rS
223t JB*r4*(“rab (L3+D5)+ row T (r3-15))+rls
¢24: e@Xxp(-.liu*rlsv)+rlio
45t Li4*rlo»oiL,2);9tc "Rewuu"
cius "neouvu":
el ULLUU»LL; LU+ 3% (Li+r2)»r 3
226: Li~Li+r4;.2080751*r4»>5
L29% JOFL4*( tuwl (C34L5)+ rwl (r3-r5))+rl?
: 230: @Xp(=rdil*rl7)+s11,2]
1 31 “"KRZAYUU":s
23 "CALLCuLALL rnANSMIVIANCE unlive 1'v ATTENUAYLLUN BY PRECIPLTALVION":
233: 1t us="wu";Lles|1,3) 9t "K3100"
c34: 1L Cozupleoll, 3139t "K31luo"
4327 CXp(-v*GlL])»olL,3]

4563 "ARsluu":
? 237: "CaLCuLAlL 1xANSHLILITANCE UwldG Tu ATTENUATION BY SMOKE.":
¢lor aldl/(oll,1)*oil,21*u{1,3])+s11,4]
¢3u: 1t o{l,4]>l;i*0u{4,4]
24U "CALCULALE Lioe Ur S106ui 1nleGrATLL CunChENTRATIION." @
¢ 241: 1t o|l,4)40;49te "n3400"
L. 2ag: tor u=l te L;u+ClI,J})
L 243: next J;gte "K3475"
244: "nR3400":
245 ter J=]l tce 2
246b: 1t ulu,b)=0;u*ClLl,u)9tc "K3450"
¢4/: in(oli,a))/~ulu,1]+Cl1,d}
240: "K345U":
24v: next u
cows "n3475":
2u1l: next 1
252: "AimuokuhiC virkUsiUn CALCULALTIUNS":
293: LT (=l.24+1.19*%1cy(Y)) s
2o4: abs(v-r)-+rY
*lodou
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Py

P20 T 3
Zoue
P2 I B
AT
Pille I
ANV
Lol
VA YA
<o ld:
204:
PRI
200
AW
cbd:
PAV
VAV
271:
27¢:
2735
274
273
270:
271
27d8:
279:
230
81:
AW
PRI
A
PR
2b0:
AW
lou s
PAID M
PAS JVI
221
A WA
2931
24
295:
Y0
297
VAR
2991
3u0:
3ul:
ul:
3J3:
U4
3Uub:e
* 2550

v(l3.09/(13.09%c1n(ro)*sin(rs)+cecs(rdb)*cos(ry)))+rls
1.09021567+,02900094* —4.9375e~-4* *ytrd.ole-orur rusM(l]
3.504U59144+.0uunu2571%~1.1lb3ule=-3x*+1.33942e-5%*(*y+M|{2]
Mla, Li+nlu, g *arKlu,3)% e 21y
Linh,li+uta,2)*etuln,3}*s"2+1r10

l/7clyusrll

1t G=J; l»y

Olo*urrlio

ter 1=1 te 4

"CALCULALL Chuoonlivb IoaThCRATLL CONCLNTRATLION FUK WP SHOKE":
ror n=1 te 2

1 1<3;1f >4;9tc "KusHUO™

uln, 1j+.74*J(dj*l00".Y~r4

Uln,2)+.607%r9%1007rlU+1r5

Wil j*M 2]l *s{K, 2]/ (n*rd4*rS)+v (K]

"A3500":

"fmon LIl wAPENULLTURE CALCULATIONS":

1t I>2;9tc “K41lou"

"CALCULALL INLTEAL Snoll SPACING FOR dC SMUKE":
£16*45+yY11L,1,K]

"CALCULALTE SUSTALIWING sHbELL SPACING FUR HC SMUKE":
if Cli,1l)%0;gtc "K36U0"

U+Y|lLl,2,K});9tc "K3700"

"K3wuu":

Lzclo* (L 731% 4 [R)*M{L)*s(K, L} /(ClL,1]*cloe*r9)) " rll>Y(4,2,K]}
1E Y{1,2,0i>R;K*Y | L,2,K])

"KITO0":

if Yii,2,8)=0;1+l),Ll,8,1]+wll,2,K,1]{;9tc "K40UQ"
"CALCULAYL InNLIVLIAL vuLlBEY ruR HC SHMOKE":

1f Y(l,l,K)>Y|L,2,K):Y(L,2,K]+Y{i,1,K]
N/Xll'l'K]‘Qllllrﬂrl]

1t tro(wll,l,<,1))>0;int(wil,l,K,1})+l>ul{Li,1,K,1]
"CALCULATL wUinbBrk UF GUNS FUR SUSTALNING VUOLLEY3S (RC)”":
“/Xllrzrﬂl’ullrzlﬁol]

1f Lre(uii,2,n,1])>05int (e, 2,8,1])+1+0ulL,2,K,1]
“ig 1U0" e

"KALL UF rirRb FuR dC Semwwhkb™:

.o+*p;1f C{l,ll=u;0+p

"CALCULAYE 1utAL wurlbER UF RUUNDS RbEwULIRED (HC)":
Gldl, L, K, L] +u(L,2,K, 0] *(pP*r-1)+»pr(L,K,1]

if tre(e|l,K,11)>0;int(r(l,r,1])+1l+P[1,K,1]

"K4100":

if 1<3;1f ti>4;g9to "K43u0"

"SubbL SPACING (af |) & VOLLEYS (Wl ]) - we":

it C{L,2)80:gtec "K4120"

Jreoll,l,n}+¢11,2,K)

O+wil,l,n,2]+ClL,2,K,2]

gto "K4lsu"

"K4120":

if 1>2;.0*ClL,2) /viK)»ull,1,K,2];9t0 “K41l40"
via]/ClL,2}*10U+0ll,1,K]
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3Vu:
Juil:
EIVE-
3UY:
310:
311:
312:
313
3la:
315:
316:
317:
Jlu:
31ly:
320:
341
322:
3433
3c¢4:
345:
326
327
324
349
330:
331:
33z
333:
334:
335:
330
337:
33u:
339:
340
3414
342:
343:
344:
345
34vu:
347:
3442
349
350
351:
354
353
354
355
3506
* 71502

sll,l,RKi+4lL,2,K])
wf/6l1l,2,8)+wli,1,K,2
"K4140":

int(wii,l1.K,2]))»rl

if rre(wll,1,K,2))>0;cl+l+rl
rl"QlllllKlZI’Qllrchrz]
"K4ldu*™:

"KALE OF FIRE FUR wP SMUKE": 9
if C{1,21=0;0+R[L,K];gtc "K4200"
it 1>2;120/rle+k[1,K);g9to "K4190"
(4(1,2,Kj+00)/rle+R[L,K] 1
"K4190":

Rid,K)/20+x[1,K])

int (R{L,K})+rv

it frc(R{L,K])>=.5;int(R(I,K])+1+r0

1f ru=0;1+rv

rO0*20/6U+R|[,K)

1/R{I,n]»r1L,K]

1f rRIL,K}<L1;1+R[I,K]

"K4200":

"CALCULALE 101TAL NuMbbR OF ROUNDS REQUIREL (wP)":
if C{1,2]=0;0+P[I,K,2);9t0o "K4500"
QlllllK'2]+Q[lllelzl*(AP*R[IIKl-l)’P[IIKlzl

1if I>2:;0l1,2,K,2)*(R/60+1L)* (T*R[I,K]-1)*P[1,K,2]
if fre(e(l,K,2))>0;int(P|{I,K,2])+1l+P[]I,K,2)]

gto "K4500"

"K4300":

"CALCULAYIONS FOR wr E & F STABILITY CATEGORIES":
"IwIT1AL sSabLL SPACING - WP SMUKE":

1t I=1;if K=1;100+2(1,1,K]

it I=2;it K=1;50+2{1,1,K]

if 1<3;it K=2;100+2(I,1,K]

"SUoLAINING SHELL SPACINC - WP SMOKL":

it 1=1;if K=1;10U+4[1,2,K]

il I=1;it K=2;200+2{1,2,K]

1f I=2;1t K=1;50+4({1,2,K]

if 1=2;1€f K=2;100+24{I,2,K]

"InITLIAL VULLEY - Wy SMOKE":
w/oil,l,K}j+l+u(i,1,K,2]}

"SusTALNLiNG VULLLY - WP SMUKE":
R/z‘lllzli(]+l*\4[112'k(n2]

"KALE UF FlIRE - WP SHUKE":

1t K=1l;2+»x{l,H]

it K=2;1+k[4,K])

"PULAL NUJILER OF Wp ROUNDS REQUIRED": 1
il, 1, K, 2} +0tL,2,K,2)*% (I*R[I,K]-1)+P[1,K,2]
"K4500":

next n

next 1

txa U

tcr I=1 tc 4
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357: prt

354: prt " "

‘)59: [J[t UEEEEEEEEE RS RS X N

3bus prt " "&CS (1]

36l: pre * "

302 prt " "

363: prt "sSCrubw"

364: prt "  LEsCTd: "&str(int(R))
365: prt " oDuRATIuN:"&str(int(r))
Jub: tcr y=1 tc 2

suls 1f u=l;ir 1>2;9tc¢ "FIRsY R"
Jud: prt " "

3by: pre " "

370 prt £s{u]sa” SHUKE SCREEN"
371 "rlIst K":

372: fcr r=1 tce 2

373: 1t J=1;it 1>2;9tc "WEX'T K"
374: 1f 1>2;gtc "M&fF iR"

375 prt " "

37v: prt " "

377: prt " "&§GY K]

378 prt " "

379: prt "“vuibLryY"

dou: prt " "

38l: prt "LolUlAL: "

3vd: prt " Guns"

3nd: prt "sstr(w(l,l,K,J})
384: prt " "

Joo: pre " SPAC LnG"

Jso: prt " 4B TERSY

Ju?: if u=l;prt " "&str(Y[(I,1,K])
J88: 11 J=2;prt " “&str(s(1,1,K})
3uv: prt " "

390: prt "SUSTAINING:”

391: prt * Guiis"

3y2: prte " "sser(ull, 2,K,v])
393: prt " "

Jva: fxd 1

395: prt " RATE/"

396: prt " sMIN"

397: if u=l;prtc " "sstr(p)
3Yo: if u=2;prt " "sstr(R[(1,K])
3vY: prt " "

400: fxd o

4Ul: pre " SPACING"

402: prt " AR 1TEKRS”

403: 1t U=l;prt " "sstr(YlL,2,K])
404: 1if u=Z2;pre " "sstr(ill,2,K))
405: prt " "

400: prt " Ruuus”

407: pre " "sstr(e(I,K,J])
*18000
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[ 408: pre " "

- 4U9: 1f 1<3;9tc “WEAT K"
410: "M&r 1x":

411: prt " *

41l2: pre " "

413: prt GS|Kj&":"

4l4: prt kuunpS/"

415: prt " 6U METLRS" )
416: prt " "gstr(Qli,2,K,Jd})

417: pre " "

418: Exd 1 4
419: pre " KATE/"

420: prt " MINUYE"

421: prt " "astr(xll,K])

422: prt " "

423: txa O

424: prt " TUTAL"

425 prt KROUNUS"

426: pre " "sstr(rll,K,Jd])

427: prte " "

4203 "wWBX1l K":

425: next K

430: next u

431: next i

432: pre " "

433: pre * "

434: asp "LuUiNL"

439%: enu

43b: "ruNCLlIONS":

437: "ruA":ret exp(-u*pl/2)
438: "rus":ret exp(-gl”2)
439: "raC":ret exp(pl*u*ln(.1/r[1}]))
440: "rNL":ret exp(-pl*u/4.1)
* 32707
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APPENDIX E

CRT KWIK ALGORITHM
GLOSSARY OF MNEMONICS (HPL/HP 9825A)

1. A Ceiling - feet

2. B Cloud cover - percent

3. C Visibility - miles

4. D Temperature - degrees Fahrenheit

5. E Dewpoint - degrees Fahrenheit

6. F Wind direction - degrees

7. G Windspeed - knots

8. H Atmospheric stability category

9. 0 Slant range to target - kilometers

10. Q Relative humidity - percent

11. R Smoke screen length - meters

12. T Smoke screen duration - minutes

13. U Angle of sight to target - degrees

14. vV Direction of line of sight degrees

15. ¥ Average roughness element - centimeters

16. 1 Roughness length - centimeters

17. A(7,9) Table of stability categories depending
upon solar altitude and windspeed

18. B(4,4) Table cf transmittances resulting from
water vapor, haze/fog precipitation and
smoke for visual, near, mid, and far
infrared wavelengths

19. C€{4,2) Table of smoke concentration values for
HC and WP smoke (by wavelengths)

20. D(4) Absorption coefficient error function

21. E(4) Scale height for Mie scattering

22. F(4) Haze and fog attenuation coefficients

23. G(4) Precipitation attenuation coefficients

24. H(2,4) Table of extinction coefficients for
calculating HC and WP smoke concentra-
tions for visible, near, mid and far
infrared wavelengths

25. I(7) Graphics scaling factors

26. J(6) Coefficients to compute sigma y

27. k{(6,3),L(6,3) Coefficients of roughness correction
factor used in calculating sigma z for
the various roughness lengths

28. M(2) Yield factors for HC and WP

29. N(5) Latitude, longitude, altitude, Julian
date and Zulu time data

30. 0(3) Graphics translator files

31. P(4,2,2) Total number of rounds required

(initial and sustaining) to maintain HC
and WP smoke screen

32. Q(a,2,2,2) Number of guns (initia) and sustaining
volleys) for 105- and 155-mm howitzers,
for HC and WP (by wavelengths)

39




i
i 33. R(4,2); L, M Rate of fire for WP smokes (by
1 wavelengths) for 105- and 155-mm
| howi tzers
( 34. P Rate of fire for HC smoke
3 35. S(2,2) Unit (per gun) source strength
36. T(2) Munition efficiency for 105-mm
- howitzers, for HC smoke
[ 37. U(2,2) WP volume source sigmas (o,, and o)
[ for 105- and 155-mm howitzers
u! 38. V(2) Stability dependent crosswind
integrated concentration for WP smoke
39. W(6) Constant (K) related to stability
category for WP smoke
40. X(4) Wavelength threshold levels
[ 41. Y(4,2,2) Shell spacing for 105- and 155-mm
| howitzers {initial and sustaining) for
' HC smoke
42. 12(4,2,2) Shell spacing for 105- and 155-mm
' howitzer for WP smoke
§ 43. A$(4) Met site identifier
[ 44. B$(6) Stability category indicator
¢ 45, ($(32) Wavelength indicator
¢ 46. D$(3) Precipitation indicator
4 47. E$(2) HC or WP smoke indicator
. 48. F$(3) 105-mm howitzer indicator
49. G$(3) 155-mm howitzer indicator
50. H$(2,2) Direction from equator (N-S) and
direction from Greenwich (E-W)
indicators
51. 1 Index for wavelength algorithms
52. J Index for smoke algorithms
53. K Index for gun (105- or 155-mm

howitzers) algorithms
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{ APPENDIX F
F CRT (HPL/HP9825A) ALGORITHM
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vt "awlK oMURE PRUGKAM - (ki vexllun (9/10/81)":
L: i A[7,9),ul4),0l4] ,0ild,4),0l0]),Kl0,3]),L16,3]
s ali vl4,8),Cla,2),r14),0[4),007]),402]),08(5]

5t ould vlo),rl4,2,2) 4w l(4,2,2,2),04,2],5(2,2]

4: win if2),ul2,2).vi2),ni0),414),¥(4,2,2],2(4,2,2]
2% ull. AS(4f,35(6],55(4,8] JUSE3),ES[2),F$13),GS13] HhS[2]
O: "lonlrlau,":

/s tar l,a[*),ul*)el*),n(*),dl*].&(*],Ll*]

o: " OrAvran. LRAwo. lLb Slébs":

Y: 43+0{l]s9u9*ule);1100+0[3]

luo: " Jonly LBRC. oLTRuiv." 3

1l: loo7+511,1);1737.3+511,2):77.1+5[2,1]):7076.2+512,2)
L2: " Aun, Lbf. rurk oC SMUKE":

L3 casu|ljer2]

la: " vouw. onl. 21C. FuK AP SMURL":

193 ooasuli, ) 7.9+012,1);1.6+0L,2):2.06+u(2,2]
lo: " Cuwoi'd. KeLATEL 1u 51A8. FUR wWre SMK":

L7 Jvlos*w(lf*wizci*w(3f*wildi*wi(d5]*w[6]

lo: " wvbl 4Ynnbkd LEVELD":

Lus cuvsajl]salef»4[3)*x{3]

FIVE siacLlY. CAT., fou.o":

<l "abowebE"eoS

227 " avh LoabACALTUR":

23: "ViolobLb:"+CSL1l)i"wNEAR IK:"+CS({2):;"MiD IKR:"+CS$([3);"FAR IR:"+»CS[4])
243 " obin LLVKY SY5 NAMES":

29: "1lUS"ers

co: "155"asUS

27+ " LAL/LUNG ULLEFLLY DROINS.":

L3 "nn"eus

22: "latitaL. wiskp.":

JU: clr 7

31: wtb Tio,3,20,13,1u,"en::enstensssneisxssumes ™
Jésoimt l,r4.9,","

Jd: wrt J7lo,"tl vuuv,"

34: Ler 1=4 tce 3

39 1-1+y

sus wit 7ie.l,"nt" 0

J1: tor a=1 te ull]

Jut wrt Tlg,"ped,tipald,u;"”

5v: neLt K

4us wi bl 1lo,"sn"

4l: next 1

G2: "olL ulor":

43: Ll+11l}

14: 3.5+1(<)

do: lJd22/7411)+413})

4v: lu23/112]+114]

47: “UberLYU":

4o: wrt /iy,"etd,::1t0,::0£0,"

4v: cli “Tirwe T (V,8)

>u: wtb 7lo,"pel, s stxMunITion BAPLNDITURLS" ,3,13,10
*21223
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—— va

. Hf_"'vv

o1

BIE
o4
PR
PRV
57
P
Due
(VI
vl
(SR
vl
véd:
0J
vb e
YR
uL s
v
Tus
11
VA
f3:
/4:
1o:
Tou:
11
782
Y H
YV
vl
04
03
vé:
45
gob:
87
by
T
AV
21z
Ye:
13
J4a
PEH
vu
yi:
PEX
PPR
luU:
101:
WPAV P4

cil “oixruiab T (1.9)

wto 7iu,"pel,::1tx ruxk ¢ ANt W ohude ",3,13,10
wet 7lo,"uty,”

"ail olle laru":

ent "Mel siiL Lu",AS

Cap(Ad)+ny

ent "LArlluue of HEL olle - uvbES",nN[1l])
"LikbCLlud FikUM EwuALTUR=- & Oor $":
"Wensil,1])

Coupltlustl,li)»nsil,l]

ent "LudsGllouuvk UEF HET Sluve - OLG" ,n (2]
ent "utbhbCiiow FRUM srEbawili- £ or w",d$2,2]
Cap(ts2,2))»iisle,2])

11 a3, 2l ="n"y-n{2}»~[2]

ent "AbLdituue uE Mer SLYE-RILOMETERS" ,n|[3]
ent “uuUulAiv VATE OF NLT UBSLRVAILIUN" ,n[4)
ent "duLbu T1IME OF MET OUbsbRVATLION-HR" ,N[5]
"aLl Larpurs":

ent. "CuliuinGg - ruegr",A

a*  3uius+A

ent "ClLuuw CuVer = PulkChEn1",s

ent “viSivilirY - mILes",C

*Fl.ul+C

ent "ProClritallOn - YLS Uk onO",0$
Cap(LY)2LP

¢t "LuiiPErATURE -~ DEG FY,U

2/ 3% (u=32)»vu

ent "uwbLw Pulnt - wnG F",L

5/ 9% (L—=32) +vL

ent "wiow wikuClIuN - VEGH",rF

ent "wibb SPELD - Kaors",o

ent "avie rovoninLss bELoMbwnl - Cm",Y

cnt "SLANYT RAWGL v LARGEL - KM",0

ent "AwGLE OF SiGHY 10 TAKGEY - UBG",U

it u<y;~-u+u

Lin(u)-»v

ent "UIRECIIuN Or LINE UF SIGHd1l - DEG",V
ent "oCRELiv LENGLU = UBLIERSY K

cnt "wurAl'lus - MLNULLES", Y

"UorLYl":

Lkt l,i0.2,1p

twmt 2,£7.¢,10

ant 3,r3.0,1c

wrt 7ilv,"pbt0,::etrl,s:f£1,::bf1,"

cir “Llnt (0, 5)

wtL 7lo,"pel,sstxiv

cll “wLXiLlan (1.5)

wrt 7lb.2,"pel, s exLATILULUE - VLG
Ccil ‘weArulob (l.v)

wit 7l8.2,"gel,::txLunGllubL - DkG
cil “weXrLite (1l.5)
lu
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T

T Ty

Ty

Y Y

T wﬁﬁj

luz: wrt 718.2,"pel, s txaLl iUl ~ KM

103: cll “WeXlulwk (l.5)

1ud:y wrt 715.3,"wpel,::txJuLlAd DATE - LAY
1us: cil ‘NeXTuise (1l.5)

l06: wrt 718.3,"pel, s txsulb TIME - 1HJUR
1u7: cil “WEXYLlwe " (l.5)

106: wrt 7L3.2,"pel, ::txCEILING - METERS
10y: cll “wEXibLink (1.5)

110: wrt 718.2,"pel,::txCLOUDL COVEK - PEKCENT
111: cll ‘wEXTLINE (1.9)

112: wrt 718.2,"pel, s stxviSIBILITY - KM

113: cll “wbxiiLiswk (l.5)

lla: wtDo 718,”pcl,::thRLClPlTATlUw =

1l5: wtb 718,3,13,10
1le: cll “NEXTLINL (1.5)

117: wrt 718.2,"pel, :: txTEMPLRATURL - DEG C
118: cll “NEXTLINE (l.5)

119: wrt 718.2,"pel, :: tXLEWPOINY - DEG C
120: cll “NEXTLINE (1.5)

L2l: wrt 718.2,"pel,::stxwliivb DIRECTION - DEG
122: cll ‘wEXPLINE “(l.5)

123: wrt 718.2,"pel, ::txwWiND SPEED - KNOTS

124; cll “NLXTLINE (1.5)

125: wrt 718.2,"pel, ::txAVE ROUGHNESS ELEMENT
1¢6: if HS[2,2)="E",-N[2]+»n[2]

Le7s "meT CALC":

i¢8: If u#l00;gto "K1000"

129: 1f A>2133.6042;9tcC "K1000"

130: u»rl

131: O-rl

132: gtou "K1l400"

133: “"R1lou0":

134: "CALC ANGL FRAC OrF A YR FOR A GIVN JULN DATE" :
139%: (nv[4]-1)*300/365,242+19

130: "CALC SULAR LDECL ANGLE":

137: 279.9348+r9+rll

138: rll+l.914827*sin(r9)-.079525*cos(r9)-»rll

129: rll+.019938*sin(2*r9)-.00162*cos(2*r9)~»rll
14y: 23.443b+r12

l14¢l: sin(rl2)*sin(rll)»rl3

142: asn(rl3)~rl3

143: "CALC TIlE OF MLKRIL PASS -~ TKUE 3SOLAR NOOUN":
144: 124.12357*cin(ry)-.004289*cos(r9)+rl4

145: rl4+.153809*sin(2*r9)+.0060783*cos(2*r9)~rl4
146: "CALC SOULAK HR ANGLE":

147: L15*(w[5])-rléd)-w[2)+rlS

148: "CALC SULAKR ALL":

149: sin(a{l])*sin(rl3)+cos(N[l])*cos(rl3)*cos(rl5)+rlé
150: asn(rlo)-rlé

151: "CALC 1NSOL CLASS wNUM“:

152: U»rl

* 20456
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",[5) .3
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153:
154:
155:
190:
157:
154:
159:
lobus
1ol
lo2:
lo3:
1e4:
lobe
106
lu7:
los:
16
179:
171:
172:
173:
174:
17/5:
176
177:
176
179:
leu:
lel:
lu2:
13:
i%4:
1uY:
leu:
Lo7:
log:
1ty
120
lyl:
lv2:
193:
lyvd:
195:
P TV
137:
lob:
129:
200:
20l
i02:
203:

1f rle>60;4+rl;gto "K1100"
it rl6>35;3+rl;gtc "K1100"
it rle>l5;2+rl;gtc "K1100"
if rle<=v;gtc "Kl3uo"

l-rl

"K1100":

"CALC L't RAL INDX FOR DYTLME":
J-+r2

1if 8<=5U;rl+*r2;gtc "K1200"
it A<2133,06042;r1-2+r2;9tc "K1200"
it A<4876.3096;rl-1+r2;gtc "K1200"
1t 05=100;rl-1+»r2

"n1200":

1f r2=d;rl>r2

it r2<l;lsrr2

rz»rU;gtc "K14900"

"Z1300":

"CALC NET KAL 1abX FUR NITTIME":
if 3<40;-2+r0;gtc “"K1400"
-1+r0

"K1400U":

"Ccall STAsLTY CATY:
u+r4;u+r5

1t r0=4;1+r4

1{ ruo=3;2+r4a

it rg=2;3+r4

1f rd=1;4+14

it ruy=U;5+r4

1f rtu=—-1l;0+r4

if ro==-2;7+r4

if G<2;1+r5;4tc "K1500"

it 3<4;2+r5;9tc "K1500"

it G<ob;3+r5;g9tc "K1s5u00"

it $<7:4+r5;9tc “"K1530"

if G<u;5+rS5;gtc “"K1500"

it G<lU;6+r5;gtc "K1500"
1f G<ll;7+r5;g9tc "K1500"
if <12;8+r5;g9tc "K1s5uu"
y+rS

"Klsuu":

Aflr4,r5)+u

"CALC REL auMbryY":

it uduUzatc "Ki6uo"
J.5+r0U;265.5»rl

gtce "K1700"

"K1ou0":

7.5»r0;237.3»rl

"R1700":

1t L>U3;3to "slgoo"
9.5+r2;265.,5+r3

gtc "kK1%00"

*1730vu
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S ae oan o

PAVES
2059:
PUVE A
PAVIVE
Zdo:
2U2:
<10
211:
212:
213:
ild:
ilo:
216:
217:
21y
4.193
220
«21:
i2de
23
28
P
220
27
PRS-
PPN
PARIVE
<31
<323
AR
L34z
2302
PAR 1 <3
237:
BT B
39
240:
241l:
<44
243
244:
<45
240
247:
<du
43¢
250
VAT ]
A PA]
A
94

"wleOQ0":

T.5%Le;237.3»13

"rlud0":

oll*1UT (ru*L/(rl+4L)) +rd
0 11*107 (£2%L/(£3+4L))»1r5
5/r4*10U+y

cll “WiXTLINL (1.5)

- ——— -y -

wto 718,"pel, s ttxPASQUILL STABILITY CATEGURY = *,88[H,H},3,13,10

cil “NEXTLIwe (1.9)

Wit 716.2,"gel,: stxRELATIVE HuMIDITY =",Q,3
wrt 718,"utl,”

usp "Cuwllnukn WHEN READY";stp

"AIMUSPAERLIC UriLCS CALCULATIONS":

in{(C)»r0

rd*ru-»rl

rl*rd»rz

1.3551-.9811*y-,0197*rl+.0041*c2+F[1]

exg(ell])+r (1]
L1oouldslnll-.992319519*ri-.ul5972601*r1+.00368533*r2+F (2]}
cxp(e{2))»cl2])

1.2394-1.0436*rU+.0099*%r1-.0016*r2+1[3]

exp(r{3}))+r (3]

1.5176=1.7147*ru+.0001*%cl+.0428*r2+ (4]

eXp(rid4))-rid)

1.3300-.8825*r0-.,0753*rl1+.,0129*r2+C{1l]

exp{ull))+G[1]
1.401951707~.9225589*r0-.065539417*rl+.013680422*r2+G|[2]
exp(Gle))»ul]

1.555%0=-,9013*c0-.0773*r1+.0173*r2+G|{ 3}

exp(Gl3])+ut3]

1.5520-.9396%r0-.0027*rl+.,0108*r2+G[4)

exp(Gl4))+Gl4]

(VE S o -]

if usU;l/u-rs

"CALCULALYL PRECLPLITABLE WATER":
A477+.0328%E+) . ze-3*L"2+1.b4e-5%E" 3+rll

"LabLOeUubALL AMUUNT Ut wATLR VAPOR [ PATH":
urLO;U»rl;rd+rl; 0% (rl+4r2)+r3

rz-rl»rq;.ng6751*r4tr5 i

JOXP4* ( ENA (L3+r5)+ FnA (r3-rd))-ry

rll*ry+rlu

"CALCULALE taANSHITTANCE #UK VISioLe - ~EAR, 901l AND FAR IR":
fcr {=1 tc 4

"CALCULATE 1iAwomltiaANCL OnwinwG 10 alTlhNuAliunw oY WATEK VArOR.":

il 1=4;exp(-.ubol*rlu)+s(i,l1f;g9tc "£2600"
Uity {rlo*u)/4»r0;u~rl;r0»r2
OHF(rl+r2)+r3

r2-rl+rd

JAbsoT7ol*r4+r5
OFra*(rNs T (r3+r5)+ ros T (r3-r5))erl2
c/yn*rl2+501,1}

*ll4uo
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255:
el
257:
L9506
Y H
PAVEVEN
201:
202:
203:
ud:
Zu Ot
<00
<07
A
<0Ye
c0:
271:
272:
273:
274:
275:
276
277:
278 :
279:
PAIVEH
2ol:
do2:
b3
284
2u65:
2002
261
ibB s
PRIR- B
P XV
291
292:
i93:
2943
295:
290
297:
AT
2139:
EIVEVH
Jul:
Jud:
S0 3:
BV

3ubs

1-s{Ll,1)+0li,1)
"Riouu":

"CALCULAYL InANSMITTANCE OwinG 'fu ATTLNUATLION BY HAZE AND FOG."

1L uS="YE3";l*s|1,2);3tc "K29uU0"

1t Co=cf{l];gtc "£2800"
ré+rv;urrl;ru>r2

O*(rl+r2)+rd

re~-rl-rg

23806751 *r4+rH

Oxra* (eNCT(r3+E5) 4+ ENC T (E3-£5))»Cl3
cxp(-r{li*rls)+rld
u-rb+rU;ce+rl;rs+ri»r2

o*(rl+rl) s

re-rl+r4

2080751*r4a+rH

CO*r4* (“rwp  (r3+r5)+ “Fab T (r3-r5))+rls
CXp(-.128*%r15)+rlo

ria*rlo+s3|l,2j;49tc "K2900"

"K2300":

UsLU;0+»rl;rio+r2; .5*(rl+r2)+rc3
r2-rl+rd;.2u806751*%r4a~r5

O*r4* (Trwb T (r34r5)+ Fuab (r3-rs5))-rl7
exp(-F{l]*cl7)»s{1,2]

“K29Uu*:

"CALCULATL TRANSMITTANCL OUWING 10U ATTENUATION BY PRECIPITATION":

if us="wu";1l+311,3};9tc "K3100"

if C>2051+5(1,3};9tc “"K310G"

CXp(-V*G I )*s (I, 3]

"K3100":

"CaLCuinalt TRANGMITIANCE UnloaG TO ATTeNUATION BY SMORE.":
ali)/(oll,Ll*p{l,2)*sll,3])+s(1,4)

1t wil,4)>l;i+»ll,4)

"CALCULAYE LINE ub 51CGHY INTEGRATED CUNCLNTRATION":

if Lii,4}su;9tc “A3400"

tor J=1 to 2;0-C(1,v]

next J;gte "K3475"

"K3400"

tor =l to 2

1t afu,l)=u;usCll,ui;gtec "K3450"
Inisll,4))/-b{J.,1j+CiI,J]

"K3450":

next J

"K3475":

next I

"Aldvusrurlice vIrruSiON CALCULATIONS" ¢

Lo (-1.2441.19*1 gy (Y))*e

abs{v-r)-+rd
v(l3.v3/(13.09*sin(r8)*sin{rd)+cos{ry)*cos(rd)))+rls
1,09521547+.029008494%u~4.9975%e-4* " +4.82e=0r ryr+M{l]
3.304059144+.,00U5U2571* ~1l.lo3ule-3*_*_ +1.33942e-5%_ % ury*M{2]
alu, L+ (n,2)*e+K(a,3)1%6 241

*204908
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3u6: Lin,ll+uln, 2 *e+blu,3i% " 2+rl0
| W7: Llysrlu-rll
*‘ 396t 1L G=u;leg
: st ol5%urrlv
31U tor L=1 tC 4§
311: "CALCULALL Chusonluu loitokaATby CUnNCLIVERATLION FOR wp SMUKE":
4 312: tor K=1 tc 2
' 313: 1t I<3;1if u>4d;groe "nl3s500"
314: uln, ll+.74%0 ] *100 . 914
315 OlK,2l+.007*r9* U0 rlu+rS
slo: wilnf®uiel*o &, ) /(u*ra*rd)»viK]
317: "K3500":

4 3lo: "Muwltlun vAaroawllurbk CALCULATLIUNS" ¢
1 slv: wre 71lu,"vfl,”
320 1L I>ejytce "K4lou®

{ 321 "CALCuLALL LInI1laAL Siobl SPACING Fuk al Seiuke":
! 5¢2: rlo*45+Y(1,1,K]
i 323t "SuolAlWING Sne bl sPACING Fur HT bMUKE":
3¢4: 1f Crl,Lljav;gte "K3buu"
325 u*rtidi,2,nlsgtce "K370u"
sebs "h3oul":
seTs Lzrlo* (G731 uliy*elli*ot&,1) /(ClL, Li*rlo*ry) ) rll+y[1,2,K])
3evs if Y(i,2,al0nik*YL,2,4])
2¢evs "KR3Tuu":
330 1f v (i,2,0)=03 {0, 4, ) 2L, 2,8,1);90C "K4uOU"
231 "CaLluuAle LwLILAL vuuleY fuk HC sSMudce™:
33t 1b Y(i,r,s)0Y¥td,2.&0:20L,2,n)}+¥1,1,A)
533 o/Ytd,1,K)*w{d,1,n,1)
$3a: 1t trc{widl,l,an,1l])>usint(wld,l, n, 1))+ > 1,1,K,1]
335: "LAabcundln wwibbik o Guas FUR SUSTALINING vuLbLoYs (nl)":
336 K/Zxldl,2,K)*1i,2,0,1]
337: 1f trec(wll,2,8,1))>u5int{eld, 2,08,1])+1>uil,2,K,1])
33 "sduoU":
53vy: "KALL Jr rlrbk run ne SHUKL":
34Uz Jo»e1l C{L,1)=0u*r
34l: "ChbLlubAarL wTUlAL NudbLi UF KUOSLS hwwulribu (onl)":
2342 wlb,i, K, lituld, o 1) *(2*0-1)*riL,N, 1]
3a3: 1t Lrc(el{i,&, ) >vusint(pid,n,1))+1+2}1,n,1])
3 S44a: "ndluy“:
5403 1t 1<s3 i ula;gyte "ndsuu”
3462 "OniobL ornalliou (ol J) & vubbiYo (wl J) - ab omukb™:
Sal: 1L Cli,Zi#053tC "naliu”
Jgo: J*all,l, nl*uld, .0
Sav: Jreld, lon,2)*elibl,e,n, 2}
350 gte "aalou"
3ol "ha 20"
50¢: AL LD uClL, 2 /vianlrnll L, n,2)9tC "Kal4u”
353 vinj/cli, 2 lvusell, 1, n
3543 oli,l,K)*u|l,e, 8
. 255 wWelb, e onf b, L,8,2)
YL "K41lay":
*23u3l

JE
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357 1ntiwil,l,n,e))*rl

doves 1f ftre(wlt,l,8,4))>uitlsrril

J99: ri>gil,l,n,2)»elb,2,8,2]

Juu: "mnaldu":

Jul: "RAllL Ur rikL cuk wk SMUKL":

suds b UL, 2)=usU+nlitl,nfigte “K4200"

Jo3: it 1>2;120/rlosxpi,A);9tc "K4lup"

Jua: {ell,2,nj+0U)/clo+Kll,n]}

363t Yh4lui":

3bbr WKli,ib}/20*{1,K]

307: int(kK{l,n})+ru

30d: 1> tro(xli,Kj)>=.5;int(K{i,K])+1l»r0

309 it tU=UglrrV

370 uTiv/ob»i L, n]

371: Y/nlt,n)l+k1L,K])

372 il K[Ll,n}<1l;1l>{4,n}

g 373: “R4200":

3747 "CaLUULATL 1UlAu NUlibbk Ur ROUNLS RBEGQUIRED (WP)":
375: 1L C{l,2)=0;u+r(L,n,2];9tCc "K45uu"

370 wlb,l, 8,2 40 {1,2,8,2)*(L*Rli,n)=1)»e[1,n,2]
377: 1t 1027wl 4,2,8,2] % («/00+1)*(4*r|L,K]}-1)+P[1,K,2]

" T"‘F‘r‘v—mr TYTY T TTY Y e y—y
-

N>+ 2o

Yy

jod: if 1=2;if K=1;5u+»4{1,1,K]

39 1L 1<3;11 K£=2;100+2[1,1,K])

38b: "SUSTAINING ShbeLL SPACING FOK WP SMCKE":
387: if i=1l;if K=1;100+4(1,2,K]

3g8: if l=1;if K=2;200+4{1,2,K]

389: 1f I=2;1t K=1;50+2{1,2,K]

390: if I=2;1f K=2;100+4(1,2,K]

391 “INITIAL VOLLEY FUR WP SMUKE":

ry{m, v

i 392 w/61L,1,K}+120101,1,K,2)
393: "SUSTAINLNG VULLEY FOR wP SMUKE":
A 394: K/4ll,2,K)1+1+Q11,2,K,2])

395: "RAl'b ul [LIRE FOR Wik SMOKE":

[ Z90: if K=1;2eR[1,K]

{ 87 1t K=2;1+K([L,K]

> 398: "CALCULATL TOTAL NUMBER UF WP RUUNUS REQUIRED":
b 3uyv: wll,1,k,2)+0l1,2,K,2)*(1*R[I,K]-1)+P[],K,2]

400: "K4500":
401: R[Ll,1]-L
i au2: K{L,2)*w
{ 4U3: next «
404: "UILSPLAYZ":
4us: Lt 4,£5.9,4%x,83.0,10
! 4Pb: Lot >5,I5.U,0Xx,18.J,1L
407: tot v,t5.0,t5.1,¢v.0,t7.0,1p
' *21524

69

3 376: 1f frc(eli,&,2))>0;1int(P[(I,K,2]})+1l+v[1,K,2]
A 379: ute "aasou"
§ 36U "RA3U0":
A sol: "CALCULALLULS FUR wk S1ASLL rLuw (L AND F STABILITY CATEGURIES)"
;i Jol: "i~nITLIAL Subibl SPACING ruKk WP SMOKE":
33: 1f f=l;it K=1;1u0+4(I,1,K}




PP T i

49¥: tat 7,£5.0,5x,£3.0,5x,£5.0,1b

4Ud: “"HC"+E$;if 1>2;"wp"+ES

410: cll “HEADLING'

411: if I>Z;cll “wiih/FLIR ;gtoc "KS5000"
412: cil “Gunl (l,l,p,¥(1,1,1),Y(I,2,1}))
413: cll ‘oun27(2,1,¢,¥1,1,2),Y(I,2,2])
4l4: wrt 7Lg,"ufe,"

415: usp "CUNTINUE wHEN READY";stp

4jl6: "we"+L$

417: cll ‘nbaviag’

418: cli “Gunl“(l,2,k(I,1y,e(1,1,1},8(I,2,1])
419: cll “GunN2 (2,2,kl1,2},8(1,1,2),4(1,2,2]))
4203 "KR5u00":

421: wrt 718,"uf2,”

4223 usp "CuNrIwub whobN READY";stp

423: next 1

4,.4: wrt 718,"ctZl,"

42%: ent "0 10 BX1f - 1 10 PRINL" ,w

420: 1t waupsygtc "K7000"

427: gst "pkRINtVER O"

42d: for 1=1 tc 4

429: cll “PRIWTEKR 1°

430: 1f I>2;cll “PRINTER 37;gtec "K60OO"
43L: "ulM"ens

432: cll "PRINVER 2°(l,e,P,¥Y1I,1,1),¥(1,2,1]),¥1L,1,2),Y(1,2,2))
433 "we"aLS

wla: cli ‘pranvier 27 (2,u,0,0(0,1,1),400,2,1),401,1,2),400,2,2))
435: tmt 9/;wrco 701

430: "aouuu":

437: next 1

w36 "L7000":

43v: usp "vuwnn"

43U 2 SNna

a4l: "rowlurluns":

dal: "raa"iret exp(-u*pl/l)

243: "rws":iret exp(-pl o)

aq44: "rol":ret exp(pl*u*ln(.1/t (1))
4408 "rau":iret exp(-pl*u/d.l)

a4u: "subkruulinus":

4473 "Arun"iret i1l4)*pl*lly]

445 "yPuo"iret L4l *(L[(Z]-1[5)*¢l)

449: "iruol":iret 1| 7)-pl*L{4]*1[5]

49 "uwlibe":

451: J3+i(H)

452: “arus (pl)ilo]

433t Yreus (p2)+il7]

454; rmt 1,£4.0,",",£4.0,";"

$55: wrt 7le.l,"cs2,::ipeb,sspa",1(0),11(7]
450: ret

457: "hLanu":

adlh: . 25+1[5]

LTV |

70




—py—

P —————

PV

Dkt i e i At umne 4 SR e

abv: arvo (pl)eriu])

40U Yruo’ (p2)»1{7)

401: tat l,ta.u,”,",t4.0,";"

Juvl: wrt Jls.l,"csl,zpeu, i@, ilo),117)

403: ret

404: "wbALLINL":

405: ‘Yruol (pl)+1 (7]

46v: twt l,t4.vu,",",t4.0,";"

407: wrt 71d.1,"ped,spa",iio),117]

quuLs: ret

0% "abAblnGg"”:

70 wrt 7ib,"cte,::tt2,s:0f2,"

471: ci1 “Line (2,4)

472: wte 7Tly¥,"pel,::1ix ",Cs$[14),3,13,10

473: cil “wexrulab©(2)

474: wtow 7ig,"gel,::tx METERS minNUTES" ,3,13,10
47%: cill “aLALLLIOL (l.9)

470 wrt 718.4,"pel,: :tXolRbLN bLoyolid/vurALIUNG" R, 1,3

477: cll “wrLAiLiwe (4)

4lg: wtb 718,".el,::tx ",e$," Siudbk SCREEw",3,13,10

479: ret

4oU: "Gunl":

gol: c1l “wLATLIwL  (3)

4sc: wti 7le,"pel,::itx ",e$," MM Owll4bER",3,13,10

463: cil “whATLIsL (3)

4o4: wti 7lu,"pel, s:txvuplbY GUNS RAYE/ SPACING ROuLNLS",3,13,10
4853 cll “wbxruinbt (1.25)

4ou: wtb Jlo,"pel,::tx AlN METERS *.3,13,10
487: cll “ibX1Llwe " (1.5)

4p8: wit 718.5,"pel, ::txiwiTiAL: ",R01,1,pl,p2) 14,3

409Y: cll ‘wLXitulwbk” (1.25)

490: if LS$S="wk";it d>4;2+p3

4%1: wrt 718.0,"pel, s:txoUsTAINING:” ,w{1l,2,p),p2),3.,p5,FP(1,pl,p2],3
452: ret

4v3: "Guwl":

4y4: cll “woeXxiLlab (3)

495: wti 71l8,"pel,stx *L,G9,"aM uuwlleer",3,13,10

4%b: Cil NLALLLING (J3)

427: wiv 7lb,"pel, sitxVouuloY GunS RATL/ SPACING RUUNDS",3,13,10
495t cll “whbatwlaL’ (l.25)

499: wtl 7lo,"pel,::tx LN METLERS "v3,13,10
auU: clt “wiatuioe " (l.9)

S50l: wrt 7lb.>,"pel,rtalnlrlan: "ywil,L,pl,pel,pd,3

SUe: Cll “neatolan®(l.29)

SUo: L Ls="wp" il uda;lepld

Jud: wWIt 7ls.o,"peld,sstiousialolons”, wld, 2,p0l,22),03,05, 201 ,p1,E2),3
bSul: ret

SUL: "Edn/ELe™s

507: ¢ll “wh&riLiwe T (3)

wuo: WLO 718,"pel,tx ROUNLS/ KAlL/ TOVYAL" ,3,13,10

50v: il “WbaAtLloe T (L1.129)

LIV R STV
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T

ﬂvwffth

VIV TV

510: wto
211l: cil
212 wru
213: cil
olas wre
2lv: ret

7i6,"pel, s X oJ HLTlbKs  Miwdlbt  RUULLS",3,13,10
‘whatolok " (l.2b)

7hio.7,"pel, s etx”,e9, % ", ol4,2,1,2),r1L,1),¢l2,1,2),3
"wihaltulon  (l.29)

Jiv.7,"pel, s ta",69,"am: ", wli,2,2,2),r[1,2),2(0,2,2}),3

510: "Prawrbx 0"

517: Lt
2lo: Lt
5lY: tat
J¢Us Lt
2¢1: ftut
wid: mt
5L3: wrt

21/;:;wrt 7ul

55X, "dunitllun LXPENULILURES" jwEt 701

50X, "ruUr hv Anv wP oxunt"ywrt 7ul

¢/;wrt 701

4H%," Lo = ",cé;wrt 701,AS
§ox,"LATLLJuLL - uwLC = ",cl,fo.2
Jul,uStil,b),nll]

324: 1f wl<l<uiaje}*-1sn|2]

veo: L
D2v: writ
D7 1t
v2b: LMt
J42: Lat
23U: Lt
ya3ls Lait
934 Lat
533 Lt
J34s lint
5358 Lot
s30: tmt
537: fmt
236 Lint
3% Lat
24u: Ltait
HSgl: it
val: ret

45%," LunwGllivun - VLG = ",cl,f6.2
Jul,in$ic,21 02}

45X ,"ALTlluun - BM = ",t7.2;wrt 701,N{3]
45X, "UULlAn LALL - UAY = ",£4,0;wrt 701,n{4]
45X, " 4uly 1l - HJUK = ", £4,0;wrt 701,nN([5]
49%,"Cllulag - abLlegs = “,f7.2;wrt 701,A
45X, "CLUUD JuVih - ronlhit = “,£7.2;wrt 701,50
495%,"visiviLlild - Ay = ", £f7.2;wrt 701,C
49X, "eRECLPLITAL LW = ",c3;wrt 701,09
45%, " lLrrLRAT UKL - ULG C = ", t7.2;wrt 701,
45X,"LLw rulsi - phe = ", f7.2;wrt 71l,L
46X, "wWlu wIkECL LU - ULG = ", £7.2;wrt 701,¢
45x,"winvy oPubu - KUl = ", f7.2;wrt 1,6

45X, "AVL Rudunwwod bLbbbNy = Ci
43X, "rASyulll 51A81LLILY CALBGUKY
45X, "xbLLALTIVE nuMivlLy

él/swrt 7ul

“",E7.2;wrt 701,
“,cl;wrt 701,8S(h,u]
“,E7.2;wrt 701,y

Y43 "pPrlutLe L":

244: tint
D40 tat
406 Lt
547: tat
S540: L4t
24Y: ret

4/;wrt 7TJ1

VLK, Coswrt 7U1,Cs(y)

3/:wrt Jul

47x," AL lbRs MInutes";wrt 701
47x,"olikbiv LUnGLld/VURALIUN:" ,£5.0,4%X,£3,0;wrt W1,R,7T

SHU: "PrinlLr 2"

551: tat
554: tmt
$553: fnt
554: Int
5558 1Lt

Su: tmt
557: tat
550: tmt

Do¥: Imt

2/;:;wrt Jjul

H94,Ce," OMUKL SCRELbw";wrt 701,L$
2/:wrt 701

59%X,C3,"uM duwltoeek";wet 701,08

/iwrt Ul
47x,"vouLLuY GUNS KAT'L/ SPACING RUuNDS";wrt 701
47%x," Al METERS" ;wrt 701

47x,"1niTLAL: ",£5.0,6x,f8.u;wrt 701,(L,1,1,pl]l,4
47x,"ouoTAINING:” ,£5.0,£5.,1,£%,0,£7.0

56U 1L wS="we";1if Ud>g;2+p2

* 44000
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r——:“"‘—'v:-" e s e —. - ) T v " Ly el N o — T
-
2
e
:' Dbl: wit 701,&([1,2.1'?1]vPZprok'lIlllPl]
- vol: fmt 2/;wrt 7ul
f‘ 263: tmt S59Xx,c3,"iul nowlter";wrt 701,68
HYo4: ftat /;wrt 701
505: tmt 47x,"vuuLlby Guind KATL/ SPACING ROLWNDS"™;wrt 701
56u: Imt 47x," MIn METERS" ;wrt 701
567: mt 47x,"iNLlTIAL: *,£5.0,0x,f8.0;wre 701,Q(4,1,2,pl],p6
Suy: Ekmt 47%X,"SuotAlwnlnGg:",£5.,0,(5.1,£9.0,£7.0

269: 1f LS="wr"; it ad>4;l+p3

S>7u: wrt 70l,9li,2,2,61) ,03,7,211,2,E1]
>71l: tret

74 "Puloibr 3%:

ﬁ-1=r*....,,

8 913: tmt 2/;wrt 701

H574: Lmt 95YX,Ce," oiluKn SCREELN";wrt 70l,Lb$
{ 575: 1Lmt 2/3wrt 70l

576: imt a47x," RuuNus/ KALL/ TULTAL";wrt 701
g 517: tnt 47x," ou GEVERS MinNUTE RUUNDS";wrt 701
3 S5ips Lut 47x,c3,"md: ",I9,0,5%,13.1,5%X,£5.0

579 wrt 701,r5,wlts2, 1,2 K{L,1).¢{1,1,2])
bou: fmt 47x,¢3, "uete ",t5.0,5x,t3.1,5%x,£5.0
561: wrt 791,0%,w(1,2,2,2),rR[11,2),P11,2,2)
D9d: Lot 42/;wrt 7ul

203: ret
*ivu?7

1

¢

3

‘

F-a

ﬁ

r

k.
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19.
20.
21.
22.
23.
24.

25.
26.

27.
28.

29.

30.

31.
32.

QOO LW

co
C1
V0
T0
Tl
DO
SO
PO
H3
RO
X0
TIME
AST
DLS
ARE
11
PSCTAB

T(4,4)

c(4,2)

B(4)
E(4)
F(4)
G(4)
cs(4,2)

A(6)
s(6,3),0(6,3)

Y1, v2

SLAT, SLONG
SALT, SJDATE,
SJHOUR
P(4,2,2)

Rl, Q(4,2,2,2)

R(4,2)
H(2,2)

APPENDIX G

KWIK ALGORITHM
GLOSSARY OF MNEMONICS (FORTRAN IV)

Ceiling - feet

Cloud cover - percent

Visibility - miles

Temperature - degrees Fahrenheit
Dewpoint - degrees Fahrenheit

Wind direction - degrees

Windspeed - knots

Atmospheric stability category

Slant range to target - kilometers
Relative humidity - percent

Smoke screen length - meters

Smoke screen duration - minutes

Angle of sight to target - degrees
Direction of line of sight - degrees
Average roughness element - centimeters
Roughness element - centimeters

Table of stability categories depending
upon solar altitude and windspeed
Table of transmittances resulting from
water vapor, haze/fog, precipitation
and smoke for visual, near, mid, and
far infrared wavelengths

Table of smoke concentration values for
HC and WP smoke (by wavelengths)
Absorption coefficient error function
Scale height for Mie scattering

Haze and fog attenuation coefficients
Precipitation attenuation coefficients
Table of extinction coefficients for
calculating HC and WP smoke concentra-
tions for visible, near, mid and far
infrared wavelengths

Coefficients to compute sigma y
Coefficients of roughness correction
factor used in calculating sigma z for
the various roughness lengths

Yield factors for HC and WP

Latitude, longitude, altitude, Julian
date and Zulu time data

Total number of rounds required
(initial and sustaining) to maintain HC
and WP smoke screen

Number of guns (initial and sustaining
volleys) for 105- and 155-mm howitzers,
for HC and WP smokes (by wavelengths)
Rate of fire for HC and WP smokes (by
wavelengths)

Unit (per gun) source strength
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33.
34.
35.
36.

37.
38.

48.
49.
50.

ME(2)
u(2,2)
v(2)
W(6)

X(4)
Y(4,2,2)

1(4,2,2)

SITE

PSC(6)
WLNGTH(4,2)
PRECIP
SMOKE(2)
GUN(1)
GUN(2)

DFE, DFG

R ra

Munition efficiency for 105- and 155-mm
howitzer for HC smoke

WP volume source sigma (o, and o,,)
for 105- and 155-mm on~witzer
Stability dependent -osswind
integrated concentraiion for WP smoke
Constant (K) related to stability
category for WP smoke

Wavelength threshold levels

Shell spacing for 105- and 155-mm
howitzer (initfal and sustaining) for
HC smoke

Shell spacing for 105- and 155-mm
howitzer for WP smoke

Met site identifier

Stability category indicator
Wavelength indicator

Precipitation indicator

HC or WP smoke indicator

105-mm howitzer indicator

155-mm howitzer indicator

Direction from equator (N-S) and
direction from Greenwich (E-W)
indicators

Index for wavelength algorithms

Index for smoke algorithms

Index for gun (1Co- and 155-mm
howitzer) algorithms
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APPENDIX H
t( FORTRAN IV ALGORITHM
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C*KWIK SMORE PROGRAN,

L *ME T-00LO5ICAL INPUTS

dLICK DATA

INTECER FO

CO"HON /KWL K/ PRECIPoARE*CI9C1oC o IeNZeP IeqUeRZeS09sS 9T JsT 1y
YLoVErH 2o S ToOLS o XC o TIMESF (vl o CCRec)oT (A0 4)s

hi UlZoz) V()oY hogvzZ)eZtvcee)

CCMMCN ZFSITEZ SITEsSLAToSLONGrCAL T o< ULRTEsSZHOVRDFEP(FC

CHARACTFR«9 WJLNGYH

COPFCN ZOGLTPLTZ LLACTH(A) oSPUK B L) PCGUNCZ) s FSC(4YwRIy

< R(HToc)eQ(hocoZez)e2(Necec)

LATA ((RAT oJ ) odTl02) olle2) /719,701 1304200241020 24.2/

UATA U/S5,%¢7,%e1,% 2,47

CATA WLNCTFr /9HVISIPLEIvEFNEAR IR o8FmMIC IFRT oSHFAR IK: /

DATA SMOKE /z2dAHCe cHWP/

CATA GUN 23r1CSsiH1FE/

DAT A PSC(1)/%HA 7+PSZ(2) /K8 /

UATA PSC(*)73HC 2oFPSC(4)/nD /

UDAT A PSC(S)/794E 7 ePSC (L) /UHF /

EnNC

nY

INTECER FO

COI"‘NON /KWL K/ PRECIPoARCOCIvC1e22930¢0Z90 03 TeRZsSIeSToeT Ol 10
YIoVCoH 2o AST o LS o XL o TIME oGz oZ3 o C Q02T (M0
UEZo2) sV (Z)e Y0 hoz2eZ)92(heZe2)

CCMFCON /7PSUTEZ STITESSLAYsSLONG v SALToSJULATE vSZHOLRDFEYEFG

-~ N

REAL(591065CC) SITE
RZAD(5+10500) SLAT
REAL(S2108CC) LFE

R 6D (5910400) SLONS
REAL(521(5€C) DFG
R_AD(5+10400) SALT
REAC(S+104CC) SJGATF
READ(S»104J30) SZHOUR
REAC(S2104(C) CC
cJI=Cl)*0.%*01 %
KErL(Se1C4CC) C1
RLAp(5¢10400) VO
VCz\u(sl.41
READ(Se10500) PRECI®
REAL(S0104CC) TC
TAzZ(H/ F) (T332,
REAL(59104CCY T1
T12(5,/79.,)s(T1-%¢_)
REAL(S220L4CC)Y DC
REAC(S¢13500) Su
KEeC(5¢1C4CC) ARE
REAC(5010400) H?T
PEAL(591(4CC) AST

R: AD(Selus0Uu) DLS
REAL (591 C4CC) XC
R=ag(Sel0400) TIME
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PTp—

C*PETECFCLCGICAL CALCULATTCAC,
CALL KWIK1
C*ATMCSFFEFIC OPTICS,
CALL KWIKZ
C*aTM(CSFREFRIC DIFFUSICA.
CALL AWIKT?T
C*PUNLTICNS EXFENDITLRES,
CALL KWIKA
C*FRINTCLT
CALL KWIKS
ST(CP
C*r ORMAT STATEMENTS,
165006 FCRMAT(AY)
10400 FORMAT(F10.0)
LML
SUBROUTINE KW[K1
CCMMCN ZRWIK/ FRECIFS sAFE sCUvCl oCerLCoCZeFCoFCoRZPSTS 79 T0e Tl
YIoVOoHYeAST oD SoeX e TIMI oH(ZeZ)eC(4e2) o T(4ri)y
? UCzcozdoV(zZ)oY(tozez)eZ{Mocok)
CHARACTER=2 WLNGTH
CCFNCN ZCLTFLTZ WLAGTH (%) sSMCKELZ) oGUN(Z) o FSCL4)oRT Y
z Ritoc)o Q{4 02vZ9c)92(%e2vc)
CCPNMCN /FCSETE/Z SITESSLAToSLONGoSALT+SJUCATE +SZHOLRYDFECLCFG
INTESER PO
INTECER FSCTLE
UIMENSION PSCTAB( 707}
CaTA FI /7%.149159z484/
DATA ((PSCTA3(Isd)eIz1le?)eyg=led)/
Telozoinetesy
1eZecoeTote bty
ISV EREEEEEL RN
29T el S e
rEYEREEEEELEAK]
cvTeTetelle teSy
Te29 ¢80 04eFy
TeTotobobete'hy
Tyholbotoloi e/
L e T OROLOGICal CALC!ILATIONS.
IF(C1 oNE. 1CCe) GC TG 1CCQ
iF(CY o«GTe 21%7,4042) 50 T0 133D
11=0
1z=0
GO TC 27(C
10090 CONTLINUF
C CALCULATE ANGLLAR FRACTTCN CF A YEAR F(R A CIVEN JULIAN DATE.
RI=PI/1% .
U9:2180./F1
SLAT1I=SLAT=R?
AC=((SUCALTE-1)224C, )/ 748 2 ¢
C JALZULAYZ SOLAR D CLINATYION ANGLE (A%4),
A1-AC*R9

Ny

O L ~tr DS 8N
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- = = e = e w  my =

Ll Gt g

AZZ213.9%1%¢2)

AczAc*(] 91472 INCALII)I-(C, L2755 2C0S (a1 )

A A+ (0013772« SIN(2*01))~(J4))142L0S12xA1))
AZzAc*RY

ATZ 2R 443 2Q9

AMSIN(A)eSIN(AL)

AY=ASINCAY)

C (ALCULATE ThHg TIrE CF MFRICIAN PASCAGE - TRLE SCLAR ACON
ASZ 12.4(0,12%57+<IN(AL1))-(D,00%c282=C0S(A1))
L5-AC+ (0153 SCGPSTIAZaAL)I+(C 00782800t R1))

C CallULAT: SOLAR HOUR ANGLE (as),
ALz1E.8(S72nCUFR-Aa8)-<LLNG
ALTASERY

( CALCULATE SOLaRK ALTITULE (#71).
AT=SIN(SLATI)I*SIN(AM)«COS(SLATL) «C)S{AN)Y®CIS (AS)
AT=ASINCAD)

11030 CONTINUE
ATZAT*N9

C CatouLAY. INSOLAYLON CLASS NJIMHtR,
ic=d
IFLAT LE. 42.,) GO Y0 1222
Lezh
L2 TG 15U

124C CONTINWUE
IFLAT JLEe ¥9,) GO T 1333

iz=?
w0 T0 18092

13 CCATINUF
IF(AT «LZe 15,.) G0 7O 1420

~ -

b & ~-£L
o T0 150N
1400 CCATIAUE
[FCAT oblEe Q.3 50 TN c233
tz=1
C Cal>ULAT. NET RADJATION INJEX FOR uadYTimc,
1500 CORTINUE
1?=3
IF(C1 «tTe 5C) GC YC 14CC
13z12
wC TC 19¢C
1403 COMTLNUF
IF(CC «6Te 2137,40%2) (¢ T0 1170C
13z]z-¢
L0 TC 19¢CC
17)0 (ONTINUE
JFACC oD e W97%esC5¢) GC TGO 18c0C
[*zjz-1
60 TC 19¢¢C
1900  (ONTLINUF
LFUCY oNEeo 10Ce) G0 TO 15(C
1?¥z1le-1
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T T

13LG

2999

«1CC

C .OoMPUT:

cerl

cesC

CONT LNUE
IF(I® oNE,
(*=1c
CONTINUF
IF(I% .G6T.
1*=1
CONTINUE
I1=I%

60 TC z7CC
NET RADI AT ION
CONTINUE
IF(Cl oGT.
11:=-2

w0 TC 270
CCATIAUE
i1=-1

2) GO T9Q 21033

1) 6C TC z1CC

INDEX FOR NIGHATT.Mc,

4J. ) GO YO 2253

C CALCULATE PASGUILL STABILITY CATACOFY,

27J0

chu

2hén

FE KN

PV

¢5¢0

PR X1

CONTLINUF
14:-0
{529
1FCIl
I1=1
CCAT INUF
IF(I1 JNE, ™)
[4z¢

CONTLINUF
IFU11 NE. 2
[a=z
CCATINUF
LFCI1 oNE,
149z%
CONTINUE
IF (L1 oNE.
I1z5
CCATLNUE
[F(Il '-'IE.
14zt
CONTiINUE
[F (11 oNt e -2)
9z7
COMT I NUE

IF (SJ «3E.
15:1

v) TG 27V0
CORTINUL
IF{SO <Gt
i5z¢

o0 TO0 z 1o
CONTINUE
Ir (SU «GE.
1527

eNEe«e 1) GC TC cH4(C

GO TO z4cd
) GC 70 cunc
1) GO TO 2440
A RIS

€) 6C 7¢C

-1) GO TN 2533
Ge

2.) 6O T1

T

GO

60 19
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D"

o~ s

Ta

ctul

PR

N
w
o
<

')
o
r
=y

c VU

w0 YO 2709

CCATINUF

IF(SO +GEe 7o) GC TN 243D
154

g TO 2709

CCATINUFE

IF (SO «ute 9.) GO VO Z¢c3
1528

w0 T0 2700

COANTIANUF

IFESY oGEs 12.) GO ™) 2443

i5c4

) TO 270
CCATINUE
IFESO .GEe 11.) GO YO c4%)
53217

6O YO 2700

CCATINUE

IF(SY «GEe 1le,) GO 'O ¢

E~-Q

60 YO0 2700
CCATIANUF

i5z9

CCATINUE
PAZPSCTAB(L %1 S)

(¥
Y]
()

C CALQULATE RELATIVE HLMICITY,

%))

Ny
\D
F
c

<09

<350

10799

IF(T2 (6Te D4) 6N TO 223))
AJzZ%.%

RIZZLS .5

IFAT0 oLt e GCe) GC TC Z98C
CONTLINUFE

A'Ns1.5

61zz%71.7

COCNTINUE

IF(TY1 LGEe 00) 530 TN 23])
Alz9.5

R1z2¢6.5

IF(T1 oJLEe O&) GC 10 Z5S8¢C
CONT [ NUFE

AlZ7.5

R1zz2%7,.7%

CCNTINUE

L0044 11%10,¢x((A0TN)/(BIeTO))
E1z8e11%1Cons((ALOTY)/(ELeT1))

RO=Z(z17€0) *103,
FCRPATIF Sl o X eF3.()
R TURN

th(
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z

k4

SHEROUTINE KWiKe

INTECER FN

CNOMMON /KW K/ PRECIPeAICICIICLOZco3deDce? el DeRZeSIeSTeT D0l 10
YL oVE oH 2o ASToOLSoXCoTIVPEsh(Zoc) vC (o) o T Ch04)e
Ulcre) oV {2)oY{he292)0ZlVezZ2e2)

DAIPMERNSION ECU)eECU) e FUNY oCLM) o CS (o) o X tY)

REAL LOeLleblzel Tel 4oL

REAL KO

OATA B/0,118¢3,18¢0.5503.2/

UATA E/c4e707e505a1e5,(/

UATA CS(192)/73, 3/ aCS(1023/725/70¢0SC201)/7145)/

UBTA CS(292)/72.CC/ €S20 1)/0.020CS (%02)/C0ec®/

DATA CS(491)/3,37eCS{%92)/703,%2

LATA X/aCGS9el&seC80,(5/

DATA Pl /3.1%15924354/

PATA NOZckNO/

UATA YES/ZIHYESY

FNACAIZEXP(-ASTA/2)

FNB(S)-EXP(-Bexg)

FACCCIZEXPC(ICASTw Al CE(LLI/F(J)))

FND(DIZEXP(~D*AST/Z4,.1)

(*ATM(SFHEKRIC CPTICS,

C

(%

¢

VIZALOG (VD)

VezVviavyl

VIZVcZsavl

FO1)21a5881-(CeP9119V2)-(LaCLlTF70V )G LCH10VTY)

FOLIZEXP(F(1))

FU2)zleS5C818 110,592 71981G8VI)-(L 18572 CC12V)e(C,0C24EER 2V )

FlZ)IZEXP(F(2))

FU3)21ez®90- (104782 1+ (C,0055eVZ)-(0.,(C14a¥?)

FOYIZEXP(F(*))

FO4YZ1o51T74-C1a71900N1)+(C,CCChOVZ o (UoC4c EnV)

FOCUIZEXPLF(A))

GOI)Z1e@ACL-((e9928 0N )~((C,075%9VZ)e(0,CLZ2S3VT)

GLLYZEXPLGLLEY))

LEZ) 21 atC1951 00~ ({.53225959253Vi)~(0,C¢8C0 31TV
(Jel1249D04ccxV )

W Z)ZEXF(L(E))

G(F)Z 15984 =(), 9013 «V1)-(J.07T72«Ve)e(0,J17%eVT)

GUR)ZEXP(L(T))

VIN)Z1e5928=({3, 3335 %V 11 =-(D0827¢Ve)+(0,)143xVT)

CUAYZEXPLL LAY

n3-0.0

IFCAST JLT. (o) AST--AST

AST ZaSTx(P[/190,)

ASTZCSIN(CAST)

H4>3d.

Lr €AST ANf . Co) HAZT_ Z7RT

CALZULAT: PRECIPITABLE WATZIR,

Al

WL HITT40LaC 28T I)4 (1, CE-CToT1aT i) e(1.EAE-CH2T12T12T71)
ULAT: AMOUNT OF WATFR VAPOR IN 2ATH,
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C CALCULATL TRANSPITTANCES FCR VISIBLEs MEAFeMILeFAR IR WAVELENGIKS,

C

CALl

1¢00

T700

c

caL;

RED V)

[

Lrzh?

LLZHD

Leztb(

L¥=0.5s(L1esLe)

Le-tle-t1

LS5=0.,2234¢751«L 4

WCZC SeL Y42 {FNA(L LS )+FRNA(L2-L =))
WlzW*W0

U0 5200 {194

LF (T JNE L 4) GC TO 4Lt
TCIv1)ZEX2(-3,0¢21eul)
GC TC 700

ULATZ TRANSM{TTANCE OWINS TO A3SYR>TI)N BY JATER VAPOR,

LOMNTIMNUE

LOS(B(I)*SQRY(W1«P]V/72,)

L1zh”

LezLD

LT¥-0.5¢({L1*L2)

LazbLe-L1

L5-Cec8R 4151 A

TeZ0.5«LA* (FN3(L¥eLS)e"ND(LT~-L5))
TClol)sl2e/SCRTIPT)IT
T(iol)zZ1-T(1el)

CCATINUE

ULAT: TRANSMITTANCE OWINSG TQ ATTENTATIHN B8Y HAZC
LF(PFECIF £G. AC) GC TC ¥3(C
T(le2)=1,.9

0 TC 41CC

CONT L NUE

IF(VC 4GFE« ECI)) 60 TC 4CCG
LIa=m4

L1=kC

LezlLY

L?z0.5s(LYeL )

L4zte-t1

Lbo=C.2284)51sL %

TRZU, S L4a(FNC(LTeLS)e"NCUL®~_5))
THZEXP(-F(1)»T?)

Li=n4

Lz-m?

L3zJ.5=(LY+L &)

Laztle-L1

LS20e2394751 ="

TEZQ 5L 49 FACILILE}+ALLLY-L =)
T4ZEXP(~0,129¢T8)

TCloc)=TqeTs

w0 TO %100

CCATINUE

L2zn?

L1zh(
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“109

teziLw

L3z0.5=(L1el )

L4=Le-L1

L9Z0.2c894751»L 4
T7205*%LA*(FND(LTeLS)e"ND(LT-L3))
TCIsc)ZEXFU-F (I)»T D)

CONTLINUF

C CALCULATE TRAASMITTANCE CWIME TC STVTTENULATIC(AN BY PRECIPITATICA.

4700

""U’)

450C
C CalLl
448006

KRAY
C tal.

KERD)

5023

SO &N

100
8230

IF(PIECIP EQ. YES) G) T3 4413
CCATINUE

T(I+%)=1,

vwO TC 4500

CONTINUE

LF(VC «6GTe 2Ce) GC YO 47C0

TUL o 3)ZEXP(-HT=G(I))

CCATINUE

ULAT: TRANSMITTANCE OWING TO ATTENJATIDON BY SMOKE.
CONTINUF
TCLeN)IX(CEI/Z(T(Ted) eV (Te)sT(Ie?))
IF(TEI91) JLE. 1) €C T1C "700

“1 1)1,

CCATINUE

ULAT: LINE OF SIGHT [NTEGRATED CONCENYTRATION,
LF(T(1e4) JAE. 0.) GC 1C %0CC

Ul 1330 J=1lec

Ctlsu)z0.

CONTINUE

LG TC sz(C

CONTINUF

LC 5100 K-tec

IF CCSH(I oK) NE, J.)50 "0 %350
CClek)=0.

u TO 5100

CCAT INUF
CULoK)IZTALOG(T(Io422/¢(-C501eK))}
CCATINUE

CONTINUF

RETURN

o ND
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Dbt Bl Shalt Sk Shamn hess i e, o

v
L
4
4

SURRIDUTINE KWIK?

INTECER FC

COVHON /KWL K/ PRECIPeARESCI¢CLleCcolDeD2eP Io09¢RZeSIeSTeT el

YIoVCoH 7o S ToOLS o XT oV IFEoHtZoc) e CUlRo2)eT (Ho4)y

L Utzeoez) oV c)oY(hecoe)eoZlliece2)

" GIMENSION ACL)oS(L0?)e((49?)

- LINENSION W(S)

LATA A/D.1eCe29CaccrC ol eQ,10200.C2¢/

VAT A ((S(LedYeJdTle)elzZ10s)/
0139309825 7¢0 ,C1%CLT72%%0-140c5C1E~CU0
Je12209378%4%eN,313973379-4 42)135E-05
NDel1C1CY 1 29C,C1CGL2Z94% 9~ 12401E~-C*
N,037449972990,213%198199-%,9359)25-05
CaC2Cic1%% 072 1S4 E~C20-,50URsE~C%

0.05942 707204 ,5329E~0T%v-"e017745-05/

UBTA ((D(l1sJdsdzle?)e]lz1e4)/

LY}

w1=rf,.,
< AN

[V S

1 0e 9949919915+ -4,95125E-)1%¢3,70%37E-0U5y
{ < 0.96G49C7561 9= 4, 9TGEIE=-C 203, 5S1AT7E-C5
' 2 De 547234 Ry =4 ,327145E-0F ¢ 4719295~050
i 4 DeS14C 245749 -4, CIUCIE-C P 9la il CE-CS s
: 5 Da7840249%4e=5.0T7407E-0% 04 ,7139E-y50
» &4

Del24CI8 71394, €41 1%E-C"04,401517E-C5y
’ CATA W/Z70,3140D2,0140e9.301%00.01%00.01%93.518%7
’ LaTa Pl /77.14189245%/
CeaTMISPHERLC GIFFUSTIN CALCULATIONS,.
Alc-1eZ24941.1G#ALCGLT(AFE)
21219,.%+Al
Az zABS(DLS-DCI*(FT718C,)
REZSQRYT (L1, 497013 49«SIN(AZI*SIN(AZ)*C)S(AC)IeCON(AZY))
Yi-i. C?ﬁcl‘ﬂl*(C Ogﬂ(fﬁqﬁiRO)-(ﬂ.Q‘lﬁF- 1ek(*RC) o

< eJZE-I48RIsRNsRJ)
Y2:1.‘5QC€91Q40(u.C‘(‘(2‘il-ﬁu)-(l 15201L-C?#ROIRE ) »
P (1,7%34cE-I5%RIeRJ e ()

SSUPOs1 S FCrZ) 71+ (FCo2)u2lnn,
S1ZD(POs1)¢D(PTec) %714 (PUe)el]lse;
Lz=z1/D1
IF(SD oNE. 0,0 GO T) 522
Sh:1.0

9290 CONT.NUE
STzS(*0.518%
U0 5430 1 =14

b
= Co(ALCULATE CROCSSWIND INTEGRETEL CCNCENTRATICN FCF WP SMGKE.
[ 00 5790 Kzle:
(] 2F (L oLTe ¥ JANDe FC  .GT.%) GC TO S30GC
f S1ZU(Ke1)+0, TIA(PII*1)),620,7
3 SZZU(Kez)+0att 70 c*1CCmoC1

L~ VIK)IZ(W(PII®Y -, o¢H(KeZ) )/ (P ] eSSl eS52)
2 570 CCATANUE

L 5403) COANTINUF

e RETURN

n £ Ny
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SURRCUTINE KLIKY
INYESER PO
REAL ME
COMMON /RKWIKZ PRECIPsAREY»CIsC1leCzZeD00e0Z9v20¢339R2eSO9STeV 0ol 1,
YL oeVCoH Yo BSTo LS oXCoTIMEoR (o) s ((Bec)eT 80 1)
k] U(Zech oV )oY 4r2e2)vZ2(Tec2el)
CrARACTER»& WLANGTH
COMMON /O0UTPUT/Z WLNATH(4) o SMOLZLZ2)oGUN{Z) oPSC(E)oR1
¢ FCh02)90(%02920c) ek (4vcec)
JIMENSION ME(2)
UATA FMEZC.%9( N/
C*MUNITIONS EXPEND]I TURES,
CO 4300 Iz194
Cs LALCULATE INITLAL SHELL SPACING F2 HC SMIKE
JU 4300 K=-1veg
IF(L «GYe 2) GO TO %122
Y{loleK)za8 0%
L* CALCULATE SUSTAJNING SHEL. SPACING FOR HC SHOXZ
LF(CULIel) JNEL 0L) EC TC =50L
Y(IsZ2eK)Z0,
o0 TC 54090
5600 CNONYINUE
YCLloeoK )T /R (e ITLIobE(KIBYIob(K 21D/ (C?sC(1vl)))ese(Z
IFCY(Le2eK) ,GT, XI) YUIeZex)=X)D
5400 CCAT INVUE
IFLY([e2eK) NE, J4) GG YO 57305
C(IeleKel)dz1,
QllezeXel)zl,
bl TC 590¢0C
S7T00 (ONTINUF
Ce (alLCLLATE IMITIAL VCLLFY FOR FC SMOKE
IFCYCLoeleK) ,GY, Y(IeZoekK3}) Y{IedeK)=Y{LIvZeX)
GUiodloKoedl J2XC/Y(Iv 1K)
GSTALNT(Q([9sLleKel))
Ge=C{Iel eK ¢2)-CS
IFERY JEQ, 0.,) 5O TH 52303
GlleleKel)-GFRe1,
5200 CONTLNUF
C* CALCULLATE NUFBEK CF GUNS FCR SUSTAINING VOLLEYS (kC)
Q(loecoKol)ZXI/Y(1ezeK)
G9zAINTUGULeZ vk 01) )
UszQ(lezeKel)-Q5
[IF(Gs o Ge Ta) GO TO ®5CC
d(loceKol) 208l
5904 CCANT INUF
C* CALCUYLATE RATZ 0 FIRE FO2 ®WC SYO0(:
K1:-0.5
IFCC(Lol) JNEL I,) RO TO 430U
R1:0.
<0)) CONTINUF
Ce CALCLLATE TCTAL MLMRER CF POUNDS FEGUIREL ¢FC SPMOKE)

Ny
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—
L %

LI SR ame e g

PlioKol)ZQ(JeloKo1)e(RI*TIME~1)eG(IvzeKel)
GEZAINT(F(1eK 1))
JEIP([9Kel)~-05
LFLGY ofGe Co) GC TC 2200
PLI eKel)z25+1,

100 CCOANTINnUE
IF(L «LYa % LAND, P L3T.%) G2 Tu 4909

C* ShEbLl SFACIANG (Z2¢ )) ANL VCLLEYS (C( )) - WF CVOKE
{F(CLIv2) JNE, O0,) GO TO %200
ZCieleK) =G,
2{[s2eK)ZD,
GCIvleKoeZ)=0.
QllveceKeg) =D,
vl TC 44¢¢C

4230 CONTiINUE
IF ¢1 «LTs *) GC TC 42%C
[FCI «GTe &) W(IoloKeZ) ) 4#C(lec)/VIK)
w0 TC 4200

€250 CONTLINUE
2C1e1 oK) ZVIKI/ZC I vY®1(C,
2L 229K)ZZ7(]910K)
WlTeloKeZ)INC/2( oK)

£330 CONTLINUF .
GSTAIRT(G(isleKeZ))
D4=0(Ledokez)-Q5
IF(CY G, Qa) GO TC &728¢(
QlleleKoe) 2Q5¢1,

L350  CCATINUF
QUlecoeKvZ)ZQ{[v19Ks?)

<400 CCATINUE

Le RAT 0Of FIRE FOR WP SMOKE
IF(C(Lleg) W4AEe De) EC YO £4%4Z2¢
R{[eK)ZU.
bC TC 440C

“heh CONTINUE
JFUl «GTae &) GO TO s58y
RELeK)Z(2(focoK)etd )/5?3
G TC 441°F

M50 UONTINUE
RCLeK)Z1eCo/S?

¢97% _ONTINUFE
FULeK)ZR(IeK) 220,
RSZALNTU(R(] ¢X) )
KEZR(IeK }-k5
LFIRY oLV, 0.5) GO T3 £533
KS5zhE+]l,

¢50J CONTLINUF
JFIR® oNE e Ca) GC TP e¢8&(
R%z1,

4550 CCOANTIAUF
R(L oK) ZPSe2], 741,
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3 RETeK)IZ1 o/R(I0K)
{ IF(RCLOK) .GE. 1.0 GO TD ¢¢99
A RCIsk)Z1e
433 CONTINUE
(* CALCULLATE TOTAL MLMoER CF PCUNDS REGWUIREC (WF)
». IF(CCIvE) JNE., O,) 60 TO 4450
P(leKec)=Co.
a0 TO 4700
CCNTINUE
IF(L 6Te &) G0 TO &73)
POLoKoZ)YC(loloK o2 )oC(locoKoc) s (YIPESR(IOK)-1,)

: 30 TO $7590
£70C CCANTINUE

PlIoKve)zQ(JeZoKeZ)a( XN/ oael ) (TIMERR(IoK}~1,)
L7%0 CCATIiNUE
TSZAINT (P eXve))
GALZP(leKk ec) -GS
IF(Q¢ <€Qea 04) GI TN 43355
] PlIsksz)z=ChH+1l.
g GO TO ¢909
caulC  CCAT IANUE
L* CALLULATIONS FOR E aAND F STABILIY CAY (STABLE FLOW)
C* JNITIAL ShELL SFACING FCR WF SMCKE
LFLL JE0. 1 JAND, X EJe 1) Z(Ilelek)=103,
IF(] oEGe 2 «AND. K LEC, 1) Z(]1elen)ztQ0.
IFUL LTe 3 JAND, K «E2e¢ 2) 2€1el9K)=103,
Ce CSUHSTAINIANG SHELL SFACIMG FOR WP SMCOKE
1IF (I .EQ. 1 .‘NO. K ofde 12 2Z(Ivcek)=1UJ,
IF(L «€Ge 1 <ANDe K LEG, €) 2(10ceK)zZz(CC,
IF(l <EQe 2 JANU, K JE2e 1) Z(]leceKk)ZSUe
AF(I IEO. 2 .‘NG- K .EC. 2, Z‘I'Z'K):ICOQ
Le INITIAL VOLLTY FOR WP S¥O«E
GlIsleKe2)zXC/Z (T vlekK)el,

L* SUSTAINING VOLLEY FOR WP S%0CE
GllozcoKozg )ZX0/72(T0ceKk)el,
v* RAT, 0OfF FIREL FOR WP SMNKE
LF(K EQe 1) R(Ie1)z-z,
IF(K .EQ. é) Q(I'Z):‘n
Cs TCTAL ANULMBEFR CF FCULANDS NEGUIRED (WP)
PUIIK9Z2)Z0(IoloKoeZ2VeQ(loceec)e{TIQE=R(IeK)-1.)
3 OGS A IRNTUF(leKez))
F DLZP(IeKeZ)-05
AbF QL oFGe Co) GO TO 490C
P(leKe2)=05e¢1,

LY
(¥ 4
n
o

3 900 CCANT AINUF
RETURN
e A
i SURRCUTINF Kb IKS
- INTE R PO
b CCPPIN /KWIK/ PRECIF sAFE2CUsCLoCooLColcoFCoFCorRCcSQsS7eT00 Yy
¢ YieVOe HY3oAST o DL SeXOeTIM- o H(Z92)0oC(M02) o T (N804 )0
? Utzez)eVIZ) oY NeZ20s)e2({%v21902)

COMMON /MSITEZ SITEWSLATeSLONGrSALTeSJUDATEYSZHOURYDFLeIFGS
CHARACTEKR*S LINGTH
> COMMON ZOUTPUT/Z WINGTHU ") eSMOKZ{c)eGUNLZ) e25C(8) 9sR1»
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r'4
L+ 2RINT INPUT DATA
WRITEC(S92CCCC)
WRITZ (4910121)
WRITE(S91CTCC)
WRITZ (4910%02)
WEITELSe102CC)
WRITZ (£910503)
WRITE(491C4CC)
WRITZ ($910700)
WhITELSs1COCC)
WRIT: ($+10900)
WRITE(4921CCC)
WRITZ (£»12100)
WRITE(49112C0)
WRITE (4¢11%00)
WRITE(Se114CC)
WRIT: (4911509)
WEITE(Ss1140C)
WARITZ($901170D)
WRITE(491184€CC)
WRITE(4e11902)
WRITE(Se12CCC)
WRIT: ($912100)
WRITE(S910CCC)

FleedoG(l4rzcozoc)ob(livcee)

SITE
CFEsSLAY
DFGeSLONG
SALT
SJDATE
CZHCUR
C)

Cl

V3
FRECTF
1

T1

D>

U

ARE
FSC(FQ)
kJ

L% 2RINT MUNITION EXYPENDITIREIS

LO 7100 iz1+4
WRITZ(401017D)
WRiTE(L9122CC)
WRIT, (%91017%0)
WPETE(Sv122CC)
WRIT:Z (49124909)
WRITE(Le1(2CC)

ir I «GT7s ¢) GO

WhITE(49126CC)
WRIT, (£440200)
WRITE(49y124CC)
JRITZ (4¢10133)
WRITE(L9127CC)
WRIT: (4912200)
WRITEC%y129CC)
WRIT- (4£+17000)
WEITE(491CZCC)

WLANGTR(T)

XoeTIMC

10 739)
SFMOKF (1)

GUN(Y)

CC I eV oelwlloe¥Y(Ivlel)
QU I*Zelol)eRLeY(Ivcol)e2(Jelel)
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[ WRITE(49124CC) GLNLZ)

f WRITZ (£910103)

WRITE(S9127CC)

WR1T:Z (4912200)

WRITE(49129CC) GUIvlwe ol doY(loloz)

WRITE (491 %000) QCIeZeZel)oR1IeY(TrvZec)ed2(fecol)
WRITEC(4e2C2CC)

WRLIT: (491250U) SMOKF( &)

WRITE(&s1C2CC)

S

g WRITZ (4+¢1240C) GUN(1)
WRITE(491C1CC)
ARITE(4912700)
b WRITE(4e129CC)
WRITZ (4912900) W(Ieloloc)eZ(lovcrel)
: LFCPC «GTa 4) K(Iewldzg,
1 WRITZ (4e12000) Wl loZ0lec) e R(Iol)eZ(Lelel)e?(Ielrs)
; WRLITE(491C2CC)

WRITZ (4412402) GUN(Z)
WRITE(se1C1CC)
WRIT: (4912720)
Wk TEt491289CC)
WRIT:=(%4e12900) WilelezZez)e?(Ilvloec)
1FLFC o6Te 4) R(Ievec)z1,
WRITZ(%91%00D) Q(leZeZec)oR(Nec)vZ(Llecec)1PlIvire)
WRITE(491CCCC)
IF(I «LTa *) 30 TO 7103
1560¢C CONTINUE
ARITE (5¢12530) SMOKE(Z)
WRITE(4»1C1CC)
WRIT- (5¢17100)
WEITe(4e222CC)
WRIT: (%913230) GUNE 1) 9l (Tecoeloz) eR(Te1ded([ele2)
WRITECLe123CC) GLMIZ)oG(Tvervcrvc) sR(T02)sF(lvcre)
WRITZ (4+10009)
7t.C CCATINUF
REYURN
(s POFRMAT STATEMENTC,
10000 FIRMAT(141)
10100 FCEMAT(IHE )
102900 FNIIMAT(tn})
10120 FCRMAT (/2 277)
1N0146C FOIMAT(Z/77)
1C1c) VCRMAT 2 /7227777740227 77)
13300 rORMAT (SE5X o lHMUNITTON EXPENOITVIURES)

104900 FCFRMAT(S4Xe13FUR HC ANL WF SMOKE)

F 10990 FOIMaT (45X e IRHID Z eA?)

} 10400 FCRPAT(AEY o8 aTI TE (E - [EEC T sAzeFL,2)

g 10700 rOIMAT (45X s ISHLONGETU DS - DEG = sAceFL.2)
10400 ¢ CFMATERSX o2 ALTI T LE - KM = sFl.2)

- 10700 rORIMAT (AS5Y e ISHJUL JAN DATE - DAY Z oF5,0)

{
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LaARdR e SRl e 4

P

e - . e e Ng—
11000 FOCRMATUUEX g 7E2ULL YTINME - FCULF T sFE,U)
11100 FORMAT LIS o X0HCEILIMS - METZAIS = oFle.2)
11C0 FCRPATEAEX ¢3S HCLOUUL CLVEFR - FERCENT = sFl.2)
117330 FNIMaT 49X e 3SAVISIBILITY - K4 Z eFle2)
11400 PCRPAT IS g2 S FRECIPITATIUN HEEE D XY B
11530 FORMAT (45X ¢ IGHTEMPERAT JRE - Je6 o Z eFT.2)
1140Q FUORMAT (U X s ?ELEW POINTY - L6  wFle2)
11700 fFDOIMAT (45X o ISHWIND DIRECTION - DEG Z eFle.2)
1149CC FCRMATCASY W?2SHWIND SFEEL - KNOTSC 2 sFlaz)
1193C FCRMAT(4SX e ISHAVS ROUGINESS ELE®EZNT - CM™ T eFle2)
12000 FCRMAT(AEX o 7EHPASCLTILL STABILITY CATEECKY I oeINeAY)
12100 rORMAT(4AX 9 3SHRELATIVE HJMIQITY T eFlec?

12:C0 FCRMAT(42X9A%)

12320 ¢DIMAT(A4TIXe2T7H METERS MINUTES)
12900 FCRMATUA IX oz WS CREEM LENGTH/ZLURATICN S o1 XoF S Co4XoFT,0)
125730 FORMAT(SIXeAZ» 14 SMOKE SCREEN)

1240 FCRMAT(SIX oA 31 11HMME HOWITZER)

12730 r ORMAT (47X TTHVOLLEY GUNS RRATI/ S32ACINS ROUNDS)
12400 FORMAT (A X 9T (H MIb METERS)

12900 FORMAT(ATX o1 1HINITIAL S vFS4)etXerFr3,0)

130G FCRPATIA IX o3 1ASUCTATAIPGLoFS 0 oFo,10F35.CoF i.0)

13170 FORMAT (47X e*1H ROJNDS/ RATE/ T0TAL)Y
1200 FCRMAT (A )X 9 T2H ¢C PETERS FIANUTFE  ROLNDS)
17330 FORMAT (A7XeAySuNM; » 5.0 95X 9T 004X FT L)
Ent
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ﬁ' 25.

26.
_ 27.
1 28.
f 29.

5 39.

31.
32.

c(4,2)
B(4)
G(4)
H(4)

R(4)
0{(2)

A(6)
5(6,3), 05(6,3)

Y1, Y2
Lo,L1,20,J0,H0
J(4,2), P5(4,2)
E(4,2), F(4,2)
G5(4,2), Q9(4,2)
Rl, R5(4,2)
H5(2,2)

APPENDIX I

KWIK ALGORITHM
GLOSSARY OF MNEMONICS
(BASIC/HP85, HP9845, AND APPLE II)

Ceiling - feet

Cloud cover - percent

Visibility - miles

Temperature - degrees Fahrenheit
Dewpoint - degrees Fahrenheit

Wind direction - degrees

Windspeed - knots, meters per second
Atmospheric stability category

Slant range to target - kilometers
Relative humidity - percent

Smoke screen length - meters

Smoke screen duration - minutes

Angle of sight to target - degrees
Direction of line of sight - degrees
Average roughness element - centimeters
Roughness length - centimeters

Table of stability categories depending
upon solar altitude and windspeed
Table of transmittances resulting from
water vapor, haze/fog precipitation
and smoke for visual, near, mid, and
far infrared wavelengths

Table of smoke concentration values for
HC and WP smoke (by wavelengths)
Absorption coefficient error function
Scale height for Mie scattering

Haze and fog attenuation coefficients
Precipitation attenuation coefficients
Table of extinction coefficients for
calculating HC and WP smoke concentra-
tions for visible, near, mid, and far
infrared wavelengths

Coefficients to compute sigma y
Coefficients of roughness correction
factor used in calculating sigma z for
the various roughness lengths

Yield factors for HC and WP

Latitude, longitude, altitude, Julian
date and Zulu time data

Total number of rounds required
(initial and sustaining) to maintain HC
and WP smoke screen

Number of guns (initial and sustaining
volleys) for .05- and 155-mm howitzers,
for HC and WP smokes (by wavelengths)
Rate of fire for HC and WP smokes (by
wavelengths)

Unit (per gun) source strength
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33.
34.
35.
36.
37.
38.
39.
40.

44.

45,
46,
47.

* On APPLE 1I these are omitted.

42.
43.

Q(2)

u(2,2)

V(2)

W(6)

X(4)

1(4,2}, Y(4,2)
2(4,2), L(4,2)
18(4)

08$(6)

A$(8)

P
H$(1), J8(1)

Munition efficiency for 105- and 155-mm
howitzers for HC smoke

WP volume source sigmas (o, and o,,)
for 105- and 155-mm howitzers
Stability dependent crosswind
integrated concentration for WP smoke
Constant (K) related to stability
category for WP

Wavelength threshold levels

Shell spacing for 105- and 155-mm
howitzers (initial and sustaining) for
HC smoke

Shell spacing for 105- and 155-mm
howitzers for WP smoke

Met site identifier

Stability category indicator
Wavelength indicator

Precipitation indicator

Direction from equator (N-S) and
direction from Greenwich (E-W)
indicators

Index for wavelength algorithms

Index for smoke algorithms

Index for gun (105- and 155-mm

howi tzers) algorithms
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FEM rllt HLOURTT T
FICAHRDNY =2t

FEM FRIE METEOFRZL OQICAL INP

HT . RROD METEOQROLDGITAL CARLCU

LA TR

CLuLHE

OFTION BR-T

FRIHTEFR .

DIM 04, - RN S 5 Y R B IO S I

NG - R S

OIM I$C4,.Po7 .90 . 0¥0c] . HEL! ]

CJI3C1]

v FIXED 2

FREINWT

FPRINMT

PRINKT MUNITION EXFPENDI

TURES™

PRINT ¢ FIOR HC AMNDO WF 3

MOEE"

FRINT

FERIHT

JLsF "SITE IOv:

1HFUT T%

OIsf "LATITUOE OF =21TE- DEGT

1

1
i O
N

ITHFUT La

FEM DIFECTION FEOM EQURTOR-
MHOOF =

HE="H"

OISF "LOMSITUDE OF =1TE - OFE
15 ",

THPUT L1

GIsFP "OIRECTION FROM SREEMNI
CH- E R W".

IHFOUT %

ODISF "MILIAM OHRTE OF MET OBS
ERVATION PR -3Ea0 "

IHFUT 8

GISF "Zutd TIME 0OF MET OTEFRV
ATIOH-HE J81-24"".

IHFUT HA

DISP “CEILIMG - FEET™.

IHFUT CH

CE=CaE . 2045

OI5F "CLOUWD COVERP - PERCENT®

(24

ITHFOT ¥

OISP "WISIBILITY - MILES™.
THFRFUT W

Ga=gastl et

DISF “PRECIPITATION - 1=YE®
G=MNO" .,

INPLUT P

ISP "TEMPERRTURE - DEG F%™.
IMFUOT T8

TA=S 34 T@A~-32

O1=F “DEM FPOIINT - DEG F™.
THPUT T1

Yi=%5.24.7T1-32"

DISP "WIKD DIRECTIun - DEGS®
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acn INPUT 0@
( 478 DISP_"WIND SPEED KHOTS".
. 253 INPUT S@
g 433 DISP "AVE ROUGHNESS ELEMENT
g - CM";
% Sap INPUT ¥
: S1@ PRINT USING 520 . I
| Siz@ IMAGE “ID
= ", AAA
g 530 PRINT USING 548 ; H$C11;L0
_ S4@ IMAGE "LATITUDE DEG

= ",A.000D.0

558 PRINT USING 568 ; J$C1Jd,L1

563 IMAGE "LONGITUDE DEG
= Y“,A.000D.0

PRINT USING 588 : J@

528 IMAGE "JULIAN DATE DAY

= ",DDOD

590 PRINT USING 689 ; HO

el IMAGE "“ZULU TIME HR
= ",p000

FEINT USING 626 ; (@

IMAGE "CEILING M

= ",00DD.0D

FRINT USIHG 648 ; C1
IMAGE "CLOUD COVER

= ",poop

FRINT USING 658 ; YO
IMAGE "VYISIBILITY KM
= ",00D00.D

FgE="NHD"

IF P=@ THEN 7080

Fg="YES"

PRINT USING 710 ; Fs$

IMAGE "PRECIPITATION

= ", HAA

PFRINT USING 738 ; Té

IMAGE "TEMPERTURE DEG
= ".poOpo.D

PEINT USING 758 ; T1

IMAGE “DEWPOINT DEG
= ".DODD.D

PEINT USING 77@ : D6

IMAGE "WIND DIRECTION DEG
= ",DDOO.D

FRINT USING V98 ; S6

IMAGE "WINDO SFEED KTS
= ".000DD. O

FRINT USING 218 : Y

IMAGE "ROUGHNESS ELEMENT CHM
= ".DDOODD.D

FOR d=1 T 3

FOrR I=1 10 7

RERO FeI. A%

HEXT I

HEXT .

READ %

IF 4% "E" THEN 318

Li=-L1

FEM MET CALCULATIONS.
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IF C1~>186 THEN 3c9

IF Cu. 2132 6842 THEN 360
I1=#

Iz2=8

GOTO 15?@

REM CALCULATE ANGULAR FRACTI
ON OF R YEAR FOR A GIVEN JUL
IAH DRTE <ABJ
Fa=FI- 186
Da="=8-PI
La=Ld¥R9I

A= 1A~12%368/365 . 242

REM CALCULATE SOLAR DOECLINA
TION ANGLE tA43 .

A1=RAXRY

AZ=279 3I348+H8

A2=A2+1 914827%SIN(A1 - . B79
S25%¥COSCAL

A2=AZ+ @12393GXSINC2¥AL - . aa
162%C0SC2%AL

R2=RZ¥RS

3=27 4433%XRS
A4=SIH(AZXSINCRZ)

H4 ATNCA4-SQR(1-A4%kA4+1 E-3

lL.

FE1 CRLCULATE THE TIME OF M
"DIAN PASSAGE - TRUE SOLA
{OON CRSD

v =12+ 12357%XSINCALY- . B@428

G¥COSCAL)

AS=AS+ . 153309¥SINC2XRL 1+ . 66

A783IFCOS(2%R1 3

REM CALCULFTS SOLHR HOUR AN

GLE {RED

AE=15%(HO-R3,-L1

AG=AGIR3

REM CRLCIMATE SOLAR ALTITUD

E <AV

AT=SINILAYKSINCR4 D +COSCLB XK

COSCAs ECOSCAGY

AT=ATH.A?-SARCI-AT¥AV+1 E-D

-‘ll

AT=AT 09

FEM- CALCULATE INSOLRATIOM CH

LSS NUMBER.

I2=@

IF A7 {=c8 THEN 1238

12=4

GOTO 1239

IF A7<=33 THEN 12&@a

12=3

GOTO 1338

IF A7<=135 THEN 1219

Ia=2

GOTD 13239

IF A7 <=8 THEHW 1520

12=1

“FM CARLCULATE NET RADIATION
IHDEX FOR DAYTIME.

13=0
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33 PO VRS R W (YN

Pt et o bk e
P N LTS RN 2N IS

LN BN DA DA

-~
F-N
[

t44a

1450

1468
1470
1458
1438
1560
1510
1528

1538
1549
1559
1568
1578@

1530
1598
16006
1614
1624
1634
1644
1654
166@
1evi

MO0

Wl W o= QA

!D'S@lgglgﬁl‘g@mcls“ﬂs‘

B R R N A T N O L)

-
A

HD&.A#‘H”»M"O-'HNPMHHHM”NMH.-H.-s
DD oDE

e D 0 0D L0 00 40 00 (0 00 00 00 00~ = T T S = A T T

[ Al

[F C1:5@ THEN 1326

Ii=12

GUTO 1468

IF Ca>=2133 . 6842 THEN 1410
li=12-2

GUTO tde8

IF CB>=4876.5896 THEN 1448
I3=12~1

GOTD 1469

Ci1<>1080 THEN 1460

1
>® THEN 14886
>1 THEN 1590

[

[}

[ SRl RN R ]
A

~ |

&

NI S RIV R

O T T
Y]

“1s78

RALCULATE NET RADIATION
X FOR NIGHTTIME

+4® THEN 1568

T0 157@

M CALCULATE PASQUILL STAE
ITY CATEGORY.

DO et et g g

Npr MO T=m
ZZn U

[ ™)

--Mo

[

0w

&'ﬂ&'ﬂ&"’ﬁ'n-#ﬂ‘"ﬂ
= J ot 77 et ) et B g Ut P et 2 et B3 (SN
e
o~
k2
s

THEN 16286
THEN 1648
1<>2 THEN lé6@
1<>1 THEN le2e@
1<>8 THEN 1708
1<>~1 THEN 1728
-2 THEN 1740

[ )
~
R
Y

L]

]

bt g ot g Pl g B g e b Pt g et et 2=t ) et ) S

W

—
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s

!

=
.«f
1}
13%]

-
W
[RYY
Bop

@
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X X
m m
z =z
P
o)
2
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)

-1
by N
(]

Moo ameNn
o
—
X
m
z
-t
0
1]
=

— i
N e
[Ny
~3 il

Ly

)
-
X
m
=z

18660

-~ i
Dy SN
0

@

)

1899

) LN D U D W D R U e O
]

VA MON TS

— B
2
- vl
-4
X
m
z

-
[[Y']

)

THEN 1928

-t 31
Dy e Y

"D

Hh—l”HL—'HHn’-‘HnHHnH’-‘c‘Hﬁ~H
mMmMoaM

-

[ [N

TS

D

11 THEN 195@
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®

THEN 1989

[
0
[

s 15D

CULATE RELATIVE HuMI
THEN 2858

oy~
D
® s+ W

":3“ n=i
-
RS Ry

M
<.
-J
1]

OEDN~MT AT AN
wn

nnn

DI D et T 0T ot ) bt & (7 ot

SN2
o
o

Ba=237 .3

IF Ti>8 THEN 211ie@

A1=9.5 -

B1=263 .5

GOTOD 2139

R1=7.5

B1=237 .3

EG=c 11%16~ ABXTO-<BB+TB))

El=c 11X10~ A1XT1/(B1+T1>>

EB=E]-Ef%1B6

PRINT

PRINT

;RINT USING 2138 : Qs$L[PO.PO

IMAGE "PASQUILL STABILITY C

RTEGORY “.H

PRINT USING 2218 : RO

IMAGE "RELATIVE HUMIDITY
“.,000D.D

PRIMNT

REM PRSQUILL STABILITY CRTE

GORY DRTH

DATA 1.,1.,2.3.4.6.56
DATA 1.2.2.,3.4,6.:6
DATH 1.2,3.4,4.5,68
DATA 2.2.3,4.4.5.6
DATH 2.2.3.4,4.4.5
DATA 2.3,3.4.4,4.5
DATH 3.3,4.4.4.4.5
DATA 32.3.4.,4.4.,4.4
DATA 2.4.,4.,4.4.4,4
DATA "ABCDEF"

REM KWIK: ATMOSPHERIC OPTIC
S AND SMOKE CONCENTRATION C
RLCULATIONS .

DIM BC42.G(4>.H(4> . R4 .DC2
x4

! FIXED 2

FOR 1=1 TO 4

READ BCT:,GUId,X(I)

NEXT I

W1=L0oGL Vg

Was=ylayg

W3=y2¥ut

Hol =1 5551~ . 23311%V1- 01374
W+ vad413¥y3
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A Fn’

M of gl SRS anbatng s
-

raath Iv"vrv

2440
2450

s o

=4 Ty
DUl

Pafyg
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LAV X
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A o il T = 3 AD O
5 2 D D D

PRI PP P T2 P
20 o 0 op 0O ™ =)

[aX)
DAl
J

Dot

HKIJ=EKPiH(lD}
12y=1.58381511- 992319519%

“1- B15%72891%U2+ . DB358583%
HiZ23=EXPL{H{2) )

H:33=1 235%4-1 B436%V1+. 0055

£UZ- BB16%kVI

HiZ3=EXPCH(32 D

Hid43=1 . 5176-1.7147%V1+ 06001

FNZ+ B4283V3

Hid3=EXPCH(4))

R(1>=1.33686-.8823%V1~-.0753%

Y2+ .8129%V3

RCLI=EXP(RC1 )
R(2>=1.481951787~.922535829

%V1-.965509417%kV2+. 01368042
2%\Y3

RCZI¥=EXP(R(2))

Re33=1.53556-.9681.3%V1- @773%
Y2+ B173%V3

R(3IY=EXF(R(33)
R(4)>=1.5928- . 9396xV1~ . 8627%
Me+ 8168¥V3

R{4X=EXP(RC(4>)

Ha=@a

DISP "SLANT RANGE TO TARGET
L

INPUT H3

PRINT USING 2630 ; H3

IMAGE “SLANT RANGE TO TARGE
T - KM ",000

DISP "VERT ANGLE OF SIGHT T
0 TARGET - DEG";

INPUT S

PRIMT USING 2670 ; 5

IMAGE "ANGLE OF SIGHT TO TG
T - ODEG ".000D

IF s>=@ THEN 2vee

Iy

S pn
({0 |
o r_n

IF S=8 THEN 2768

H4=1-5

REM CALCULATE PRECIPITABLE
WRTEFR .

M= 4477+ B32SKT1+ OB12%XT1%T
1+ . PPDP1IS4XTIXTIHT]

REM CALCULATE AMOUNT OF WAT
ER IN PATH.

DEF FNRYAY = EXP(-S¥A-2>
La=H3

Li=H®

L2=L@

L3= S%x(L1+L2D

L4=L2~-L1

LS= 2386731%L4

Wia= SKLAKCFNRCLI+LS»+FNACLE
-L5»)

Wi=Wile
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CALCULATE TRANSMITTANCE
oF YISUAL. NEAR. MID AND
F IR WAVELENGTHS

I=1 70 4

CALCULATE TRANSMITTANCE
OWING TO AESORPTION BY WA
TEP VHPOR .

: 2900 IF I<>4 THEM 2336
.- 2910 T{I.12=EXP(- . B6B1XHW1)
p z282a

22874 FEM
5 F

a

1

v
é'

f.u’ﬂ‘ﬂ

- GOTO 32830

29322 DEF FNB(B)Y = EXP(-B~Z)

2940 LO=R(IXXSQRC(WIXPI>-2

2958 Li=Ha

2968 L2=LA4

2978 L3= . 5S*&(L1i+LZ?

29388 L4=L2-L1

‘ 293@ LS5= . 2886751%L4

F. 3888 M2= SXL4X(FNB(L3+LSI+FNBILS
~L53

2010 TiI.12=2/SAR(PIXXM2

3920 Tol.10=1-TC(I.,1)

2032 REM CALCULATE TRANSMITTANCE
OWING TO ATTENURTION BY HA

e ZE AND FOG.

' 3848 IF P=© THEHN 3676

3858 T(Il.2>=1

2ac@ GOTO 32350

2870 IF va>=G{I> THEN 3279

20860 DEF FNC(C)» = EXP(CXSXLOG(.1

ECTS OB Y
2698 LA=H4
2168 L1=Ha
7118 L2=L@
3128 L3=.SkcL1+L2
7130 L4=L2-L1
2146 LS= 2286751%L4
2158 T3=  SEL4¥CFNCC(LI+LS)»+FNCK
L2-LS»)
) 2168 T4=EXP.-HIIXXT®)
- 2176 DEF FND<D> = EXP¢(-D%*S-4 . 1>
- 2123 L1=H4
a 719@ L2=H3
" 2209 L3=.S¥CL1+LE)
& 3214 L4=L2-~L1
. 2220 LS= 2586751%L4
: 32729 TS= S¥LaX(FNDCL3+LS5>+FNDC(L3
: LS
- 2249 TA=EXPc- . 128%TS)
- 2250 T I,2:=T4%Te
L 2260 GOTO 3350
‘@ 3278 LO=HZ
b 2228 L1=He
. 2299 L2=L8
2780 L3= S¥cli+L2D
23716 L4=L2~-L1
L 3320 LS=. Z222A7514L4
b 2230 T7=.S¥L4K(FNDCL3+LS>+FNDOCL3
‘@ -LS»
.- 2248 Tv1,2:=EXPC(-H(IX%T?
- 2359 FEM CALUULRTE TRANSMITTANCE
y OWING TO ATTENUATION BY PR
: ECIPITRTION.
'@
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2438
2440
3458

3460
3470
3430
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3508
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252a
3530
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3590
2600
3610
3628
36308
3649
3650
3660
3678
2630
3698

N IO NI ENLANY
00 0D o0 10 00

«
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h
D

IF P=1 THEN 2390

Tel.3r=1

GOTD Z41a

IF va>206 THEN 3376

TCI,32=EXP(-HI%XR(I M

REM CALCULATE TRANSMITTRANCE
OWING TO RATTENUATION BY SHM

OKE .

TCL,4=X 12 7(TC1,12%T<1 . 2%

TCI, 320

IF T<Il.42<=1 THEN 3459

TC(I.42=1

REM CALCULATE LINE OF SIGHT
INTEGRATED CONCENTRATION.

FOR K=1 TO 2

READ D<K

MEXT K

IF T(I.43<>1 THEN 35406

FOR J=1 TO 2

C<l., =0

NEXT J

GOTO 36008

FOR K=1 TO 2

IF DKY <> THEN 35889

CCI,K»=0

GOTO 35909

CCI.K)=LOGCTC(I 4>>/¢~-DCK))>
NEXT K

NEXT 1

DATA .118.26.7, .85
DRTA .1&.7.5., .85
DRTA .55.5.1, .85
DATA @,5. .85

DATA 3.3.2.46

DATA 1.5.2

DRTR @, 25

DATA B, 32

REM KWIK: RTMOSPHERIC OIFFU
SION AND SMOKE SOURCE STREN
GTH CALCULATIONS

DIM S{6.3),ACE),0C2).HS5C2.,2
1.059¢E.32,UC2.2)

! FIXED 2

DISP "DIR (FR NORTH> OF LIN
E OF SIGHT-DEG":

INPUT AG

FRINT USING 3758 ; A@

IMAGE "DIR OF LINE OF SIGHT
- DEG ".DODD
PRINT

RPEM ATMOSPHERIC DIFFUSION C
ALCULATIONS .

FOR I=1 TO &

FEAD ACI 2

MEXT I

FOR I=1 TO o

FOR =1 TO 3

READ S<I.,J2

NEXT .

NEXT I
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399@
4908

4a1p
40286
4830
494D
4054@

4851
4870
4838
48538
4100
4110
41209
41730

4140
4158
4164
417a
41806

419

4200
4214
42240
4230

4240
4250
4260
42760
4280
4290

FOrR I=1 TO ¢

FOrR Jd=1 TO 32

RERD DS I..01

NEXT .

NEXT I

RERD HS1.,1),HSC(1,2).H9: 2.1
1L HS(E, 2

RERD UC1,1>,042,1>.UC1.22,1
-y

Al=~1 . 2a+1 19%LGTY?
Z=10~R1
AZ=AEBS(AB-DOB>%*<(PI1-18a)
F2=SAR{13.69-{13 69%XSINCA2)
¥SINCAR2+COS(RZ>XCOSC(AZY M)
Y1=1.99521547+ . 082986894%R0~
. AAP49STSXROERO+ . BI0PB482%R
AXFaxre

¥Y2=3.3849591344+ P6B582571%R
8- 00115301%RAXRA+ 0BV01339
42¥ROXROXRO
EE=S§PG,1)+S(P8;2)*Z+S<P@,3
TEEA2

D1=DSCPB, 1>+0S5C(PB, 2)%kZ+DS5(P
B, 32422

pe2=1-01

IF s8<>@ THEH 4640

sa=1

£3=_.515%50

DISP "SCREEN LENGTH - METER
su .;

INPUT X©

DISP "QURATION - MINUTES";
INPUT T2

FOR N=1 TN &

READ WMD)

NEXT N

FOrR I=1 TO 4

REM CALCULATE CROSSWIND INT
EGRATED CONCENTRATION FOR W
F SMOKE .

FOR K=1 TG 2

IF 1<2 AND P®u>4 THEN 4198
Si=UCK,12+ 74%XAPa>%X108~ 9
S2=UCK, 22+ . 667%C2%100~D1
YCEIYSHOPR)XY2XHSCK . 23 (PI%XS
1%52)

REM MUNITION EXPENDITURES ¢
HC SMOKE » .

RPEM MUNITION EFFILCIENCY:
PC1r=.4

Qi22=.4

REM SUSTAINING SHELL SPACIN
G FOR HC SMOKE.

IF I-2 THEN 4318

IF C<I.,1,<>8 THEN 428@
Y(l.K»=8

GOTO 4310
C1.,K)»=1/R2%C . ?31¥0CKIEY1EH
(K. 17/ CC2¥S3XCCi 120 ~02

F ¥ 1.,K2<X8@ THEN 4318

— <<
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Tel K a=Ra

HERT K

HEXT 1

REM DRTH USED TO CALCULATE

SIGMA ¥ FOR CONTINUOUS SOUR
CE.

DATA 4., .32..22,.144. . 182, .
ave

REM DATA USED TO CALCULATE
SIGMA 2 FOR CONTINUOUS SOUR
CE.

DATA .139885297..815017284.
-.8801082581

DATA .122897643, 81897837, -
.800856808135

DATA .1181084377, . 8108962963,

-.90880867 3401

DATA .B897649832, .818418519,

-.8080683502

DATA .B87YB772166., .80727284., ~
. 0800456056

DATA .0B855487@93., 0086553069, -
.80804017396

DRATA .244814815.,-.008485185,
.8B0BB37637

DATA .894803591.,-.88483951.,
. 8888359147

DATA .854792368,-.08482716,
.88808347524

DATA .8160826936.-.90607407,
. 8000847138

DATA . 786826936.-.0060874087.,
0000847138

DATA .726015713.-.0808606173,
.ABRR468137

REM UNIT <(PER GUN> SOURCE S
TRENGTHS .

DATA 18.7.1737 . 3,77 .1,7676.

=

REM WP YOLUME SOURCE SIGMAS
cUc2. 2.

OATH 5.4,7.9.1.8,2.6

REM STREILITY CONSTANTS FOR
WP SMOKE .

OATA .@16. . 816, . @16, B16. .8
16, 816

REM KHWIEK: MUNITION EXPENDIT

URES C(CONTINUATIONDY .

DIM R5¢4.2>.1¢(4,23,J(4.23,P

5(4,2>,E(4,2>,F(4,22,6504.,2
PoR9(4,20.LC4, 20

ODIM RA$ES]

! FIXED 2

£3=58%.515

FEM UNIT SOURCE STRENGTH.

REARD HS5C1.13,H5C1,23,HS(2,1
PoHSC(2. 20

FOR I=! TO 4

FOR K=1 TO 2

IF I>2 THEN 495@
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45419 REM CAHLCULATE INITIAL SHELL
SPACING FOR HC SMOKE.

S@ 11, +=53%45

8@ IF YoI,E2<>8 THEN 47009

7A ECI,ka=1

4630 FCl.K»=1

4690 GOTO 4858

4708 REM CALCULATE INITIAL VOLEY

FOR HC SMOKE .

4719 IF I<I1.K>>Y(1,K> THEN 4730

3 4729 GOTO 4748

= 4730 I(I1.K»=¥C(1.K)>

' 4740 ECI.K»=¥B-I1C1,K>

, 4758 OS=INT(E{1,K»)

4 . 4760 Q6=E(I.K>»-@S

:‘ 4770 IF Q6=0 THEN 4798

4738 ECI,K2=05+1

P” 4736 REM CALCULATE NUMBER OF GUN
= S FOR SUSTAINING VOLLEYS (H
C SMOKE?D.

2 48008 F(I.KI=Xo-YC(I.K)

- 4318 QAS=INTC(F(I,K))

4220 RE=FC¢I.K>-Q5

4839 IF Q6=8 THEN 4858

4849 F(I.K)=05+1

4856 REM CALCULATE RATE OF FIRE
OR HC SMOKE.

4868 R1=.5

4370 IF CC1.12<>B THEN 4898

4886 R1=0

4890 REM CALCULRTE TOTAL NUMBER
OF ROUNDS REGUIRED (HC SMOK
Ex.

4908 J¢1,KI=ECI,KY+(RIXT2-12%F(I
LK

4910 QS=INTCJICILKD)

4926 QR6=JC(1,.KEI~@5

4920 IF GE=@ THEN 49598

4948 J(I,K»=Q5+]

495G IF I<3 AND P@>4 THEN 5480

REM SHELL SPACING <Lt » & Z

¢ 3% % VOLLEYS <G¢ 7 & Q¢ O

(] + - WP SMDKE.

z IF C¢1,22%>8 THEN 5620

4980 2(1,K>=@

4999 GS5<I,K>=9

5000 QR9(I,K>=0

S@10 GOTO 5170

% 502 IF I>2 THEN 509@

‘ S030 L(I,K)=W(KY/C(I.2)%X100

- F LCI.K)<=X@ THEN S58¢6@

(1,KI=X0

CI,KY=LCTLKD

SCI,KY=X0/2C¢1.K)

5 S@3@ GOTO S51@4

¥ S@9Q@ GSC(I.K>= . 6%XCC(I,2) V(K>

v S108 OS=INTC(GSCI,K))

3 S1t0 R6=G5:1.K>»-0S

S120 IF 06=8 THEN 515@

5130 57 1.KY=05+1

&
\D
h
o

5N
W
-
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e

IF L
LCI,
5668 Z2<(I.,
GS(I
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GOTD Sleéw

GSTI.K)=M5

9T KI=G5CT KD

REM FRTE OF FIRE FOR WF =SMO
kE.

IF CCl.234>8 THEN 5218
R5¢CI.K2=8

GOTO 5350

IF 1.2 THEN 5246
RS(I.K>=(2(1,K>+68>~-53

GOTO 5256

RS(I.K>=1208-53
RSCILK»=R3(I.K> 20
RS=INT(RSCI.K>)
R6=R3(1.,K>=-R5

IF R6{.5 THEN 5346

RS=R5+1

IF R3<>8 THEN 5320

R5=1

RSCI,K)=R5%28/68
RSCI.KX=1/RS(1.,K)

IF RSC(I.K3<1 THEN RS(I.K>=1
REM CALCULATE TOTAL NUMBER
OF ROUNDS REQUIRED (WP SMOK
(2

IF CCI,20<>8 THEN 5390
PSCI.K>=@

GOTO 58l@a

IF I>2 THEN 54206
PSCI.K)=G5CI K>+Q3CI KX¥(T2
¥RSCI.KX-1D

GOTO 5438

PSCI . K)=QR8C(I,KI¥(X8-68+124%(
T2XRSCI KY—-12
QS=INT(PICI. K>
B6=PS{I,K>-Q5

IF &6=A THEN 5470
PSCI.K2=05+1

GOTO 5818

REM CRALCULATIONS FOR WP SHMO
KE E & F STABILITY CATEGORI
ES (STRABLE FLOW>.

REM INITIAL SHELL SPRCING
IF I=1 AND kK=1 THEN 5538

IF I<7 AND ¥K=2 THEN 553@

IF I=- AND K=1 THEN 5559
Ll .Kr=108

GOTD SS568

Vil Kd»=58

REM SUSTARINING SHELL SPRCIN
G

[F I=1 RAND K=1 THEN S5&1@
IF I=2 AHD K=2 THEN 5g1@
IF I=1 HND k=2 THEN S&£30
IF I=2 AND K=1 THEN Se5@
2¢l.K)y=190

GOTO 5668

2¢1.KY=200

GOTQ S56¢0

2v1,K>=58
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REM INITIAL WOLLEY - WP SMO
FE .

GSCT K»=KasLol b+l

PEM SUSTAINING WOLLEY.

QAT K)=K@rZCL, K+l

REM RRTE OF FIRE - WP SMOKE

IF ¥=1 THEN 573m
IF K=2 THEN 5750
RS(I.Kx=2
GOTQ 5768
RS{I.K>=1
REM TOTAL NUMBER OF WP ROUN
0S REQUIRED.
PS(I.KI)=GS I . K)+RQ9(]. . K»¥(T2
ARSI KM-12
RS=INTI{FSCL, KD
RE=PSI 1. K-S
IF N6>8 THEN PS5S(I1.K»=@5+1
NEAT kK
NEXT 1
FOR I=1 TO 4
PRINT
PRINT
PRINTY
PRINT
PRINT
PRINT
RERD R+
PRINT " "AS
PRINT
FRINT
PRINT *

METERS MIN"
FRINT USING 59388 ; 0,72
IMAGE "SCREEN LENGTH-DURRATI
ON:".,0DDDD. 1X.DDD
FRINT
FRINT
IF I>2 THEHNH &5089
FRIWNT * HC SMOKE SC
REEM"
PRINT
FRINT
PRINT " 185SMM HOMWIT
ZER"
PRINT
PRINT "JWOLLEY GUNS RRTE- SP
ACING ROUNDS"
PRINT " MIN ™
ETERS"
PRINT USING &880 : ECI.1).1
1.1
IMAGE "INITIAL:".000.7X.000
opob
PPINT USING €188 ; F(I.1::.R
1,0l v, 4CI, 1)
IMAGE "SUSTAIN:".,00D.1X.00.
0,z . 00DODOD. 1 X, DDODDD
PRINT

108




O N RN
Do

T, T

b -

Ty
—
I LN

=%

—
-d

Ly

[t

sl
—
oo
hn)

—
‘D
[

241

[
Do)
o

Ad]

()
o
——
D]

fomatdre

N HN
vl

oy T

‘.J ‘J..

A |S]

A

Ty T,
| KRR (1)

-

[ L8 ]
DR

2y T2

X (T

LE¥ ]

—
o

(L4
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3

T
LEN ]
(1Y}
[ax]

T
)
I
=

)
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[

'_:.'

FRINT

FRIMT

PRIMT " 155MM HOWIT
ZER"

PRINT

PRIMT "VOLLEY GUNS RRTE~- SP
ACING RCUNDS™

PRINT " MIN M
ETERS"

PRINT USING €198 ; E<I.23.,1
1.2

IMAGE "INITIAL:",0DD.7X.000D
opbo

PRINT USING &21@ ; F(l.23.R
1:.¥¢1.22,4C1.27

IMAGE "SUSTAIW:".0D0.,1X.,00.
0,2%.000000D, 1%, 0000DDD
PRINT

PRINT

PRINT

FRINT " WF SMOKE SC
FEEH"

PRINT

PRINT

FRINT © 1805MM HOWIT
ZER"

FRINMT

PRINT "WYOLLEY GUNS RRTE~- SP
RCING ROUNDS"
PRINT " MIN M
ETERS"

PRIMT USING €338 ; G5ul.12.,
LelIst1n

IMRGZE "IMITIAL:".0DD.7¥.0DD0
oopn

FRIMT USING €356 : Q9ul.1i».
RSO 13, 2C¢T1, 1. PSCTI 1D
IMAGE "SUSTHIN:",0D0.1X.00.
0.,2%.00DD0DDC0. 1X . DDOODD
PRINT

FRINT

PRINT

FRINT " 125 AQNIT
ZER™

FRINT

PRIMT "WILLEY GUNS RRATE- 5P
ACTHG RPOUNDS™

FERINT ¢ MIN i
ETERZ"

FRIMT USIHG - 48 & G3IL.2».
Lel.2n

IMACE "IHMITIARL ".0O0D.7X.D0D0D
pooo

FRIMT WSING 24 o @3Cl. 2,
BT 20 2l 2 rSYLL20
EOMSUSTHIN:G . DOD. X . 0D
SonhOCooh . 1k 0D0DRD

HT

HT

1 2 "HEN =596

— oy

rk
PR
IF
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£58@8 FRINT * "WP SMOKE SC
REEN"
5516 PRINT
€528 PRINT
6533 PRINT " ROUNDS- RA
\ TE- TOTAL®
[\ £S48 PRINT ° 6@ METERS MI
HUTE ROUNDS"
5556 FFINT USING €568 : R9CI,1),
RS 1,13, PSCI 1)
' £55@ IMAGE "1@5MM: ", 0DODDD, 4X.
r DOD. 43 . DDDDU
( 5570 PRINT USING €580 ; @9¢I1,2).
r RS 1,23, PSCI 20

Ty
N
[Xs)
Do)

IMASCE "135MM: ".0DDDDD . 4K

, 000 ,4%.00000

3 NEAT 1

8 PRINT

a PRINT

Q@ PRINT

66308 FPRINT

6648 FPRINT

€658 PRINT

666G PRINTER IS 1

6678 DISP "DONE"

6688 PEM UNHIT (PER LGUN> SOURCE S
TRENGTHS .

6698 DATH 18 .7.,1737 . 3.77.1.,76876 .
2

&798 DATAH "VISIBLE:"

&716 DATA "NERR IR:"

6726 OATA "MID IR:"

€720 DRTA “FAR IR:"

€748 EHND

e S

T T Ty
T i

T
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HEM WUl SMOKE AL THIT (HP 9545) SEPTEMBER 23, 1381

e v e W

GORI
REM KWIK: METEGROLOGICAL INPUTS AND METEGROLOGICAL CALCULATIONS.

OQFPTION BRSE

FRINTER 15 v

DIM CC4,2>, Tud,d), ¥C2),Wi6),¥(4,22,2(4,2)
DIM 5(6,37,A16),0:2),H5(2,2,,D5(6,3»,UC2,2

DIM RS44,2),1(4,27,4(4,2),P5(4,2).EC(4,2),F(4,2),G504,2),09(4,2>.L:4.2)

DIM B(4),G<Cd4),HC4),RC45.DC2), K04

DIM I$L41,PC7,9), 08061, H$(11], 48011

LIM A$L3]

FIXED &

PRINT

PRINT

PRINT " MUNITION EXPENDITURES"
PRINT " FOR HL AND WP SHMOKE®
PRINT

PRINT

DISF "MET SITE ID";

INFUT 1%

DISP "LATITUDE OF MET 3ITE- DEG":
INPUT LO

REM "DIRECTION FROM EQUATUR- N OR 5":
H’:Hr‘"

DISP “LONGITUDE OF MET SITE - DEG";
INPUT L1

DISF “DIRECTION FROM GREENWICH- E OR W":
INPUT J%

DISP "JULIAN DATE OF MET OBSERVATION™;
INPUT J0O

DISP "ZULU TIME OF MET OSERVATION-HR";
INFUT HU

pIsP "CEILING - FEETY;

INPUT CO

CO=CoO+, 30453

DISP "CLOUD COVYER ~ PERCENT":

INFUT Ct

PIsF "WISIBILITY - MILES":

INFUT Vi

Yo=Va«1, 61

DISP “PRECIPITATION - 1=YES @=NO";
INFUT F

DISF "TEMPERATURE ~ DEG F";

INFUT To

TO0=5/9% Tg-32)

DISF "DEW POINT - DEG F";

IHPUT T

T1=5/9%(T1-32

DISP "WIND DIRECTION - DEGS";

IHPUT DO

DISP "WIND SFEED KNOTS";
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INFUT S0

DISP "AYE ROUGHHESS ELEMENT - CHM";
INPUT ¥

DISP "SLANT RANGE TO TARGET - wHM";
INFUT H3

UDISP “ANGLE OF SIGHT TU TARGET - DEG™;

INPUT 3

DISP “DIRECTION OF LINE OF SIGHT-DEG"Y;

INPUT A%

DISP "SCREEN LENGTH - METERS";

INPUT X0

DISP "DURATIOGN - MINUTES";

INFUT T2

PRINT " 1D

PRINT " LATITULE - DEG
PRINT “ LONGITUGE - DEG
PEINT " JULTAN DATE - Day
PRINT " ZULU TIME -~ HOUR
PRINT " CEILING - METERS
PRINT * CLOUD COVER - PERCENT
FRINT * YISIBILITY - KILOMETERS
PRINT " PRECIFITATION

FREINT ¥ TEMPERATURE - DEG C
FPRINT " DEW POINT - DEG ©
FRINT ¢ WIND DIRECTION - DEG
PRINT " WIND SFEED - KHNDTS
FRINT " AVE ROUGHNESS ELEMENT - CHM

FOR Jd=1 T
FOR I=1 TO
READ FPCI, J2
NEXT 1

NEXT J

READ %

IF J$<>“E" THEN 870
ti==t1

REM MET CRLCULATIONS,

IF C1<>100 THEN 920

IF C0>2133.6042 THEN 920
I[1=10

1z2=90

GOTO 1330

=3

REM CALCULATE ANGULAR FRACTION OF & YEAR FOR A GIYEN JULIAN DATE (RO

rR9=FPI /180

D9=130/F1

LO=LO*RY

A0=C JO-1)«360/365. 242

REM CALCULATE SO0LAR DECLINATION ANGLE (R4,
Al=A0«RY

N2=279.934%+A0

AZ=A2+1 . 9143275 INCAY 2~ BT79S525+L08CAL)D

ns3

“;H${11;L0
sl L

DWononRe R R Rw RN RN




Pnzo
f 030
1040
inso
1964
10740
1080
1090
1100
1110
112@
1130
1149
1150
1160
1120
1180
1190
1200
1210
1220
1230
1240
J 1250
' 1260
1270
1280
1290
- 1300
E 1310

1320
" 1336
1340
1358
1360
1370
1380
1390
1490
1430
1420
1430
14419
1450
1460
1470
1480
1450
1500

A 1G1 0
b

DOl -+ b

MR & e o0 4

VTTeTY e
e MR

[ —— e st e,

A2=A2+ ., 019938xSTINC2ZxAT 2~  DD1E2+TDS(2%AY )
AZ=AZ*RY

A3=23.4438+R9

A4=SIN(AZ >« STN(AZ )

A4=ATN{ A4/ SAR{ 1 —Ad%A4+1E-39 ))

REM CALCULATE THE TIME OF MERILDIAN PASSAGE ~ TRUE S0LAR NOOHN
AS=12+ . 123574SINCAY -, G04289+C0SCAT D
AS=AS+  1S3809xSINCCval 2+, 06078340 0S(2*AT)
REM CRLCULATE SOLAR HOUUR ANGLE (A6
A6=15x(HO-A5 -1

AG=A6xR9

REM CALCULATE SOLAR ALTITUDE (A7
A7=STHIL O )*SINC A4 I+COSCL O 3#COSC A4 I*COSLAG
A7=ATH(A7 /SARC I -A7*A7+1E-53 1)

A7=A7*D9

REM CALCULATE INSOLATION CLASS NUMBER.
I2=0

IF A7<=60 THEN 1210

12=4

GOTO 1290

IF R?<{=35 THEN 1240

12=3

GOTO 1290

IF A7<=15 THEN 1270

12=2

GOTO 1290

IF A7<{=0 THEN 1480

I12=1

REM CALCULATE NET RADIATION INDEX FiOR DaAYTIME.
13=9

IF C1>50 THEN 1340

13=1z2

GOTG 1420

IF C0>=2133.6042 THEN 1370

13=12~-2

GDTO 1420

IF C0»=4874,8096 THEN 1400

I13=12~1

GOTO 1420

IF C14{>100 THEN 1420

I3=12-1

IF 13450 THEN 1440

13=12

IF I3>1 THEN 14690

I13=1

11213

LGTO 1530

REM CALCULATE NET RADIATION INDEX FOR NIGHTTIME
IF Ct:40 THEN 1520

I1=-2

114
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i1y
1520
1330
1540
S50
1560
1570
15980
1590
ig0Q0
1510
1520
1830
1640
1650
1660
1670
18580
169Q
1700
171G
ivz0
1730
1741
7S
1760
VP70
{780
t7o9a
1300
1810
18320
1830
1340
PRS0

GOTO 1530

[1=-1

REM CALCULATE PASGUILL STABILITY CATEGORY.
14=0

1S=0

IF It1<>4 THEN 1380
I4=1

IF I14{>3 THEN 1600
I14=2

IF I1<>2 THEN 1620
14=3

IF I1<{>1 THEN 164U
14=4

IF I1<{>0 THEN 1660
I14=5

IF T1<{>-1 THEN 1630
I4=6

IF I1<{>-2 THEN 1700
I14=7

IF S0»>=2 THEN 1730
IS=1

GOTO 1950

IF S$0>=4 THEN 1760
15=2

GOTO 1350

IF S0>=6 THEN 1790
15=3

GOTO 1950

IF S50>=7 THEN 1820
15=4

GOTO 195¢

IF 50»=&% THEN 1854
15=5

GoTa 1950

IF 50>=10 THEHW 18840
1s8=6

GOTO 1950

IF 50»=11 THEH 1910
15=7

GOTO 15950

IF 50 =12 THEW 1340
15=8

GOTO 1950

15=9

FOo=P 14,15

REM CALCULATE RELATIVE HUMIDITY
IF Tu>0 THEN 2010
A0=9.5

B80=265.5

GOTO 2030
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2030 IF T1:>0 THEN 2070

2040 A1=9.5

2050 B1=265.5

2060 GOTO 2090

2070 At=7.5

2080 B1=237.3

2090 EG=6,1{»10"CA0*TO0/(BO+TDD>>

2100 E1=5.11210°CAI*TI/{BI+T12>)

2110 RO=E1/E0«100

2120 PRINT *© FASQUILL STRBILITY CATEGOIRY
2130 PRINT ¢ RELATIVE HUMIDITY

2140 PRINT

2159 PRINT

2160 REM KWIK: ATMOSPHERIC OPTICS AND SMOKE COMCENTRaTION CALCULATIONS.
21706 FORP I=1 TO 4

2180 READ B 1).G<1),K(1>

sta0 NEXT I

Z200 MIi=LOGLVD)

2210 Vz=Vixyt

[ O
[~
N -
[ -
o< o2
[ =R~}
(R
[ V]
W

-~ <
G,

“SaFLPO.FO]
"jEl.l

2220 V3=Yz+i

2230 HCIO=1.5551~.981 11—, 01972Y2+, 004143

2240 HO1I=EXPI{HI 1))

22560 HOZO=1,50381511-,332319519%Y1-, 015972801 %W+, 00363533%V3
S260  HCZ 3=EXP{H{(Z))

2270 H{3 =1,2394~1, 0436V 1+, 0033%V2-, 0016443

2250 HOJI»=EXP{H{3)>

2290 H(4)=1.5176~1.,7147+«14, 0001 %2+, 0425443

2300 HO4I=EXP{HI4))

2310 R{O1D=1,33056-,8825%V1-.0733*V2+, 012943

2320 R{O1HI=EXPLRO1 DD

2330 RY23=1,481951707~, 3225958294V 1-, 0655094 17*¥Y2+ ., 113680422%V3
2340 R{2I=EXPI{R(2)

2350 R(3>»=1.S956-,90134V1~,0773+V2+, 01734V3

2360 R{O3)r=EXP{RI3))

2370 RO42=1,5528-,9396+¥1~,0627%V2+, 1168+Y43

R{4=EXFI{R(3 D)

o
Gt
x
o=

| 2330 HO=0
3 2400 IF S>=0 THEN 2420
- 2410 S=-$
g 2420 G=S*(PI 180
[ 2436 S=SINCS)
g 2440 H4=0
g 2450 IF S=0 THEN 2480
fA 2460 HMH4=1.§
2470 REM CALCULATE PRECIPITABLE WATER.
4 2480 W=.4477+.0328%T141,2E-34T1%T141,84E~-S+«T14T14T14 .
p 2490 REM CALCULATE AMOUNT OF WATER IN PATH, -
[ 2500 DEF FNACA)I=EXP{ ~S#A/2)
D-‘
r
L.
|
3
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2510
2520
2530
25440
sS850
25610
2570
2530
2590
el
2610
fezl
2630
£640
2680
Z660
670
2680
S690
z7on

[0 SIS KRN (U A TN AR LR

2814
2329
Z830
28410
2850
ZRe0
SRTO
THEOQ
S890
2aun
2910
2920
o230
Sdy
SAs
s a ]
2920
30
REEa)
3600

X

oot

LL0=H3

Li=HaO

Le=L0

L3= .5l i+L 2>

Ld=L2-L1

L.5=,2886751+«L4

WO=,S5%L 4% FNACLI+LS »+FNACL3-LS )
Wi=W«t0

REM CALCULATE TRANSMITTANCES FOR YIsUAL, NERR, MID AND FaAR IR WAYELENGTI!
FOR I=1 TO 4

REM CALCULATE TRANSMITTANCES OWING TO ABSORPTION BY WATER YAPOR,
IF I<>4 THEN 2850

TCI, $ )»=EXP. -, (681 %W1 )

GOTO 27250

DEF FHNB(B)=EXP{-B"2)

LOo=B] I o#3QRWi %P 072

Li=H(O

Le=La

L3=.5%(L1+L2>

La=L2-L1

L5=,2880751%L4

M= SxLdw( FNR{LI+LI+FNBCLI-LT )

TCL, 1 2=2/SARCFT )*M2

Tél,10=1=T¢1,1)

REM CRALCULATE TRANSHMITTANCE OWIHG TO ATTENUATINN BY HAZE AND FOG.
IF P=0 THEN 2790

T(1,2)»=

GOTO 3070

IF Y0>=G41) THEN 2990

DEF FHCCC )=EXPIC4SwLOG, 1 A/HCT 3200

LO=H4

Li=HU

Lz=La
L3=.5«{L1+L2)>
Ld=L2-L1

LS=.2286751«L4

T3= SHL AR CFNCCL34LS )+FNCIL3~L3 )
T4=ExF{-H I »%T3)

DEF FNUCD O =EXF{ -D*5/4 ., 1)

L1=H4

L2=H3

L3=.5«CLi+l2)

Ld=L2-L1

LS=. 2886751+ 4

TS= ., 54L4%(FRDCLI+LSY+FNOCLI-LS o
Te=EXFP( -, 1284T5)

T 1,25=T4%T6

GATO 3074

LO=H3

L1=HO

17
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3010
620
3030
3040
3050
3060
3470
3080
3090
200
3110
31240
3130
2140
3150
3160
270
Iign
3190
3200
3210
Izau
32340
3244
3254
32¢é0
3270
3280
3290
3300
323140
2320
3330
3340
3350
3360
2370
3384¢
3330
3400
3410
34z0
3430
24410
3450
3460
3470
3480
3490
3500

[

L2=1.0
L3=.5%CL14L2)

L4=L2-L1

L5=.28867414L4

T7=.5%Ld#( FND(L3+LS>+FND(L3-L53 )

T¢I, 20=ERPC-HCTO*TT)

REM CALCULATE TRANSMITTANCE OWING TO ATTENUATION BY PRECIPITATION.
IF P=1 THEN 3110

T<I,3)=1

GOTO 3130

IF vG>20 THEN 3090

TC1,3)=EXP(-H3*R( 1))

REM CALCULATE TRANSMITTANCE OWING TO ATTEWUATION BY SMOKE.
TCI,40=XCT0/CTCT, 1 O%TCT, 2%T¢1, 300

IF T<I,4)¢=1 THEN 3170

TCI,40=1

REM CALCULATE LINE OF SIGHT INTEGRATED COMCEMTRATION,

FOR K=1 TO 2

READ DCKD

NEXT K

IF T<I1,45<>1 THEN 3260

FOR J=1 TO 2

CCI, d2=0

NEXT J

GOTO 3320

FOR K=1 TO 2

IF DCKX<>D THEN 3300

CC1,K =0

GOTO 3310

CCILKI=LOGCTCT, 450/-DCK)

NEXT K

NEXT I

REM ATMOSPHERIC DIFFUSION CALCULATIONS.

FOR L=1 T 6

READ @<L

NEXT L

FOF I=1 TO 6

FoR J=1 To 3

READ S41,4)

NEXT J

NEXT I

FOR I=1 T0 6

FOR J=1 TO 3

READ DSCI, )

NEXT J |
NEXT I |
READ HSC1,1)>,H5(1,2),H5¢2,1),H5(2,2) ‘
READ UC1,15,0¢2,1),U01,25,U¢2,27

AT==1,2441, 19%LGTLY)

2=10"A1
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4000

R2=ABS(AY-DO )% (PI /130>
R2=SAR{13.69/{13,69%SINCAZ)*SINC(AZ2I+COSCAZ »*CNS(AZ2I 0D
Yi=1,09521547+, 025068944k 0~-4,3575E-44#R 0¥ 0U+4 , BZE-6%RO«ROxR{(
¥2=3.364059144+, 060502571 4#R0~1.15301E-3*RUAR0+1,3394ZE-S«ROxRO*R D
C2=5(P0,1)+S(P0,2*2+S{(P0, 32" 2
D1=DSCPO0,1)5+DS(P0,2)%2+DSC(PY, Il 2

D2=1/01

IF S0<>0 THEN 3600

S0=1

53=.513%840

FOR N=1 TO 6

READ W(N)

NEXT N

FOR I=1 7O 4

REM CALCULATE CROSSWIND INTEGRATED CONCENTRATION FOR WP SMOKE.
FOR K=y TO 2

IF <I<3> AND {(PO>4)> THEN 3710
S1=U{K, 1+, 74%A(POO>»1 00" .9

S2=U{K, 2+ ,667«C2*100°D1

VCKI=WCP 0 oY 2#HSCK, 2)/CPI*31 %Sz

REM MUNITION EXPENDITURES C(HC SMOKE).

Q{1)r=Q(25=.4 | MUNITION EFICIENCIES

REM SUSTAINING SHELL SPACING FOR HC SMOKE.

IF 1> THEN 3810

IF C{1,15<{>0 THEN 3780

Y(I,kI=0

GOTU 3810

YOI, KI=1/7R2HC P31 200K I T HSIK, 1 3/(C2%E34TCT, 1223 D2
IF ¥Y(I,K)><XX0 THEN 3810

YOI, Ka=K0

NEXT K

NEXT I

FOR I=1 7O 4

FOR K=1 TG 2

IF I>2 THEN 4170

REM CALCULATE INITIAL SHELL SPACING FOF HD SMOKE.
I{I . K O=53%45

IF Y{I,K»<>0 THEN 3920

E<I.KD>=1

FCI, K=

GOTO 4070

REM CALCULATE INITIAL YOLLEY FOR HC SMOKE.

IF [C1,K25Y(T, K> THEN 3950

GOTO 3950

ICT,K)=Y<1,KD)

ECI,KO=X0/I0T,K)

@S=INT{E{T,K D)

@6=E{1,K)>-B5

IF 06=0 THEN 4010

ECI . K)=Q5+1

19
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4010
4020
41330
4040
4050
4364
4070
4080
4090
4100
4110
4120
4130
4141
34150
4160
4170
4188
4190
4200
4210
4220
4230
4249
4250
4260
4270
4280
4294
4300
4310
4320
4330
4341
J350
4360
4370
43810
43940
4400
4410
44213
4430
444Uy
4450
4460
447 (i
4430
4490
4500

REM CALCULATE HNUMBER OF GUNS FOR SUSTAINING YOLLEYS (HC SMOKES.
FCT KO=X0/YCT KD

@5=INTC(FLT KD

Qé6=FCI,K»~-Q3

IF Qé=0 THEN 49070

FCILKO=05+1

R1=.5 ! RATE OF FIRE FOR HC SHOKE
IF C<1,15<{>0 THEN 4100
R1=0

REM CALCULATE TOTAL NUMEER OF ROUNDS REGUIRED (HC SMOKE»,
i JCT,KO)=ECT, K+t /72%F( ], Kox(T2~-2)} CHANGE COORDINATED WITH PENA ON 19MAYSEI
JCILKI=ES T KO+ (R *T2~1t y*F<I, K> i§ THIS LINE REPLACES THE LIWE @QBOYE IT % .
QS=INT(J{I,K))

@6=J{1,K3-asS

IF @6=0 THEN 4170

JCT L K I=05+4

IF (I<3> AND <PO>4)> THEH 4700

REM SHELL SPACING <L¢ > & 2 »> & WOLLEYS <G7 ) & @ »>» -~ WF SMOKE.
IF C<1,25¢>0 THEN 4240

2CI,K=0

GS(I,K)>=0

Q9<1,K>»=0

GOTO 43%0

IF I>2 THEN 4310

LCT K=Y K>/C{1,2>%100

IF L{I, KH<XG THEN 4280

LCI Ki=¥G

2L1,KM=t 01 ,KD

GSIU1,KY=K0/2¢1,K)>

GOTO 4320

GSCI,K)=,6%C{1,22/Y(K)?

GS=INTC(GS(I,KD)

Qé=535{1,K>-0N%

IF 8é6=0 THEN 4370

GSC I, KI)=05+1

GOTO 43540

G5:1,K)»=05

Q9 1,K»=GS<1,K>

REM RATE OF FIRE FOF WF SMOKE.

IF Ci1,25{>0 THEN 4430

RS<1,K)=0

GOTO 4570

IF [>2 THEH 4460

RSCT ,K)=(Z{I,K)+601/53

GOTO 4470

RS 1,K)=120/83

RS{1,K)=RSCT,K>/20

RS=INT(RSCI K>)

R6=R5{1,K)>»=-RS 9
IF Ré6<.%5 THEN 4520

120
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4519 RS=R3I+1

4520 IF RS<>0 THEN 4540

4530 RS=1

4540 R3{I,K)>=RS+20/60

4350 RS(I,KI=1/RSC(],K?

4560 IF RS<{ILE)I<t THEN RS(I,K»=1
4570 REM CALCULATE TOTAL NUMBER OF ROUNDS REGUIRED <WP SMOKE)D
4550 IF C{1,22<>0 THEN 4610
4530 PS(1,K)=0

450080 GOYO 5010

4610 IF I>2 THEN 4640

1 4520 PECI,KX=(T24RE(T,KI)=12%RQ9C I, KI+L5C ], KD
] 4630 GOTO 4650
4540 PSCIL,KI=Q9C I, KI)*(K0/60+1 dx(TZ*RSCI ,KI=12
J 45650 Q5S=INTC(PS(I,KJ))
e 4660 GQ6=PS(I,K)>-QS

4670 IF Q6=0 THEN 4690

4630 PSCI,K)=05+1

46590 GOTO 5000

4700 REM CALCULATIONS FOR WP SMOKE E & F STRBILITY CATEGORIES (STABLE FLOW
' 4710 REM INITIAL SHELL SPACING
I 4720 IF C(I=1)> AND (K=1)> THEN 4750
4730 IF <(I<3> AND (K=2)> THEN 4750
4740 IF ¢I=2) AND <K=1)> THEN 4770

r 4750 L<I,K)=100

{ 4740 GOTO 4780

‘ 4770 LCI,K)=50

$ 4780 REM SUSTAINING SHELL SFACING

4730 IF (I=1) AND (K=1)> THEN 4830
4806 IF (I=2) AND (K=2: THEN 43830
4810 IF <I=1) AND (K=2) THEN 4850
4820 IF (1=2)> AND (K=1) THEN 4870
4330 2(I.,K>=100

GOTUO 4880

0 2(1,K=200

4360 GUOTG 4880

4870 2¢1.,K)=50

4830 REM INITIAL YWOLLEY - WF SMOKE.
41350 GSLI,KI=XKOALNT, K+

4300 REM SUSTATNING YOLLEY.

4310 @ICL,KHI=K0/2(1,KI+1

M 7 Aicidanece:
.
o

n &
&

4920 REM RATE OF FIRE - WP SMOKE.

4936 IF K=1 THEN 4950

4240 IF K=2 THEN 4970

4E50 RSCT k=2

4950 GOTO 4980

43706 RS{I,K)=1

4330 REM TOTAL NUMEER OF WP ROUNDS REQUIRED,
4330 PSCI,K)=(TZ4«RE{ T, K2=1 24Q3 ], K +565C ], K
S000 NEXT K

12}




5010 HNEXT I

3020 FOR I=1 TG 4

50306 PRINT LIN(T)

5040 READ AS

S050 PRINT " “ind
5060 PRINT LIN{Z)

5070 PRINT *

5080 PRINT USIHNG S090;K0,T2

4940 IMaGE " SCREEM LENGTH/DURATION: “,DDDDD. ., 4¥.D0D.
5100 PRINT LINCZ)

S110 IF I>2 THEN 5530

METERS MINUTES®

s 120 PRINT " HC SMOKE SCREEN"
1 51306 PRINT LINCZ2)
¥ S140 PRINT * tOSMM HOWITZER®
‘ 5150 PRINT LINC1)
i_ S5t60 PRINT " YOLLEY GUNS RATE/Z SPACING ROUNDS™
: 5170 PRINT * MIHh METERS"

180 PRINT USING S190;ECI, V1, ICI, 15

5150 IMAGE INITIAL: “,0bD, 11K, DDD

5200 PRINT USING SZ210;FCI, 12, RT, V(I 1Y, 0T 1)

32ta IMAGE " SUSTAINING:",2%.D00.,2x,D0.0,5%,DDDD, 3X, D000
5220 PRINT LINC3)

5230 PRINT * 155MM HOWITZER™

2240 PRINT LINCID

5250 PRINT " YOLLEY GUNS RATE./ SPACING ROUNDS*"
5260 PRINT * MIN METERS™

5276 PRINT USING S190;ECT, 20, ICT,25

5280 IMAGE " INITIAL: L,p0D. 104, DDDD

5290 PRINT USING S210;FCI,2Y,RY,¥CI,20,401,2)

5200 IMACE " SUSTAIMING:",2X,D0D.2X,D.0,5%,0000D,3X, 000D

5310 PRINT LINC3)
3320 PRINT ™
5330 PRINT LINCZ)

ilF SMOKE SCREEN"

5340 PRINT 10SMHM HOWITZER™
. 535 PRINT LINC1)
g 5360 PRINT " YOLLEY GUNS RRTE, SPACING ROUNDS™
‘ S3706 PRINT " MIN METERS*
, 538C PRINT USIHG S190;G65(I, 11, LI, 12
A 5390 IMAGE " INITIAL:".DDD, 10X,D00D

S400 PRINT USING S300;03(I1.,1>,RSCY,.113,2¢1,15,PSC1, 1)
5410 IMAGE * SUSTAINIHNG: ", 2X,0D,2%.0.0,3%,0000, 28,0000
5420 PRINT LINC3)

2 5430 FRINT * 155MM HOWITZER™
f' =44y PRINT LINC1)
S450 PRINT *® YOLLEY GLINS RATE/ SFACING ROUNDS™
5460 FPRINT » MIN METERS"
5470 PRIMT USIHG S1903GS¢1,2>.L¢1,2>
5480 IMAGE " INITIAL:".DDD, 10X, 0000

; 5490 PRINT USING S300;09¢(I,2),RSCI,2),201,2),PS01,2)
- SS0¢  IMAGE ™ SUSTATHING: *,2K,00. 2%, 0.0.5%, 0000, 3, 000D
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5950
5960
SV 0
5930
5990
6000

PRINT LINCZ)
IF I<3 THEHN 5610

PRINT * WP SMOKE SCREEN"

PRINT LINCZ)

PRINT * ' ROUNDS/ RATE/ TOTAL"
PRINT * 60 METERS MINUTE ROUNDS™
PRINT USING 5580;Q9CI,15,RSCI.1)5,PSCI, 1D

IMAGE yoSMmM: ¢ ,DDDOD.,SK,DDD. ,5X,0000D00,
PRINT USING S600;69¢I,2y,RS(I,23,PS(T, 4)

IMAGE 1SSHM:  *,DDDDD.,SX,0DD.,5X,D00DDDOD,
NEXT I

PRINT LINCS)

PRINTER IS 186

DISP "DONE"

REM PASQUILL STABILITY CATEGORY DATA
DATHe 1,1,2,35,4,6,6

DATR 1,2,2,3,4,6,86
DATA 1,2,3,4,4,5,6
DRTH 2,2,3,4,4,5,6
DATA 2,2,3,4,4,4,5
DATA 2,3,3,4,4,4,5
baTa 3,3.4,4.4,4,5
DATA 3,3,4,4,4,4,4
Lata 3,4,4,4,4,4,4
DATA "ABCDEF"

REM RESORFTION COEFICIENT,SCALE HEIGHT AND WAYELENGTH 7THRESH .

DATA 0.118,26.7.,0.0S

DATAR 0.18,7.5,0.05

DATA 0.55,5.1,0.05

DATA @,5,0,05

REM EXTINCTION COEFICIENTS FOR HC AND WF,
DATA 3.3,2.48

DATA 1.5,2

DATAR 0,0.25

DaTa 0, 0,32

REM DATA USED TO CALCULRTE SIoMA Y FOR CONTINUOQUS 3CURCE
DATA 0.4,0.32,0.22,0.144,0,102,0.076
REM DATA USED TO CALCULATE SIGMA 2 FOR CONTINUOUS SOURCE

DAaTA 0.139085297,0.01S5017284,-1.,02581E~04
DATA 0.122097643,0.01097037,-6.80135E~-0S
DATA 0.110104377,0,010962963,~-6.73401E-05
DATA 0.09?649832,0.0104!8519,—F 832302E-0S
DATA 0.070772166,7 ,.27284E~03,-4.50056E-05
DATA 0.0T5437093, 6. uuBOQE-OE,-4.01?9bE 0S
DATA 0.944814315,~4,85185£~-03,3.7037E-0S
DATA 0.894803531,-4.83951E-03,3.59147E~05
DATA 0.854792368,-4.82716E-03,.3.47924E-05
DATA 0.8160256936, -6.0V407E-03,4.7133E-05
DATA 0.786026936,-6,067407E-03, 4.7138E-05
DATR 0.725015713,-6.06173E-03,4 . 60157E-0S
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8010
6020
6030
60410
60350
6060
6070
6080
6090
5100
5110

REM UNIT (PER GUN> SOURCE STRENGTHS.

DATA

18.7,1737.3,77.1,7076.2

REM WP VOLUME SOURCE SIGMAS <U(Z2,25).
DATA 5.4,7.9,1.8,2.6
REM STABILITY CONSTANTS FOR WP SMOKE.

DATA
DATA
DATA
DATA
DATA
END

0.0616, 0.016,0.016,0.016,0.016,0.016

“WISIBLE"
“NEAR IR"
"MID IR"
“Far IR"
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L et e e

ILIST 10,4200

10 REM  KWIK SMIKE ALGORITHM FEB
.» 1982, PROGRAMMER SUE HANSE
N

20 REM FKWIK METEGROLOGICAL INPU
2 AND CALCULATIONS.

30 De = "": REM CONTROL D

40 DIM C(4,2),T(4,4),V(2),W(H),Y
(4:,2),2(8:2),5(L5,3),A16),081{2
YoH5(2,2).05(4,32),101(2,2) , RS
4,2),1(4,2).J(4,2),P5(4,2)

50 DIM E(4,2),F(4,2),55(4,2),09(

4,2),L(4,2).B(4),.G(4),H{(4)-R
(4).0(2)+X(4),P(7,%)

40 PI = 3,1415927

120
120

140

150
140

170

180
190

200

210

220

225
230

40

249

2%0

260

265
270

275

280

290

DEF FN A(A) = EXP ( - S * A
/ 2)
DEF FN B(F) = EXP ( - (B *
B))
DEF FN C(2) = EXP (O % o
LOG (.1 /7 H(I)Y)Y)

DEF FN (I = EXP ( - I # &
/ 4.1)

PRINT D3 "PR% 4"
INPUT “MEY SITE ID "3 1%
INPUT "LATITUDE OF MET SITE
IN DEG "s3L0
INPUT “DIR. FROM EQUATOR (N=

1258=-1) "3HS
LO = LO % HS

INPUT

"LONGITUDE OF MET SITE

IN DEG "sL1

INPUT

"DIRECTION FROM GREENW

ICH (W=1%E=-1) "3Jg
L1 = LY & JS

INPUT "ALTITUDE OF MET SITE
- KILOMETERS "3Z0
INFUT " MWILIAN DATE OF MET OR

SERVATION "3JdO

INPUT "ZULU TIME OF MET OESE
RVAT ION-HR "$HO

INPUT "CEILING - FEET "3
U]

Co = CO # (32048

INPUT "CLOUD COVER-PERCENT
"l

INFUT “"VISIBILITY-MILES

ll;vo

VO = VO # 1,41

INPUT "PRECIFPITATION(1=YES&OD
=NQ) "3
INPUT "TEMPERATURE-DEG F
"3TO
TO =5 /7 9 % (TO - 32)
INPUT "DEW POINT-DEG F "
3T
Tt =S / 9 % (Tl - 32)

INPUT "WIND DIRECTION-DEG
“3D0

INPUT "WIND SPEED-KNOTS
"$50 126
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400

410

440

470
420
490
S00

501
02

5032
S04
=10
520
S20
S40

S50

560

INPUT “AVE ROUGHNESS ELEMENT

-CM "3y

INPUT "SLANT RANGE TO TARGET

~KM "3 H3

INPUT "ANGLE OF SIGHT TO TAR

GET-DEG -]

INPUT "DIRECTION OF LINE OF

SIGHT-DEG "3A%

INPUT "SCREENM LENGTH-METERS
"3 X0

INFUT "[WURATION-MINUTES

"iTZ2

TEXT

PRINT @ PRINT TAR( 10)"MUNI

TION EXPENDITURES"

PRINT TAE( 11)"FOR HC AND W

P SMOKE": PRINT

PRINT "ID" SPC( 27)"= "I¢

PRINT "LATITUDE" SPC( 9)"-DE

G" SPC( &))"= "LO

PRINT "LONGITUDE" SPC( 8)"-D

EG" SPC( 8)'= "L1

PRINT “"ALTITUDE" SPC( 9)"~ K

M"® SPC( 8)"= "ZO

PRINT "JMJLIAN DATE" SPCC( &6)"

-DAY" SPC( g8)"= "0

PRINT "ZIHLU TIME" SPC( 8)"-H

OURs" SPCC &))"= "HO

PRINT "CEILING" SPC( 10)"-ME

TERS = "CO

PRINT "“CLOUD COVER" SPCC &)
-FERCENT = "

Xt =  INT (VO # 10 + ,5) / 10

FRINT "VISIBILITY" SPC( 7)"-
KILOMETERS = "XD

PRINT "PRECIFPITATION" SPC( 1
é')ll= IlP

XOb =  INT (TO # 10 + ,5) / 10

PRINT “TEMPERATURE"” SPC( 6)"
-DEG C" SPC( &))"= XD

2 X = INT (T1 # 10 + ,S) / 10

FRINT "DEW POINT" SPC( )"-D
EG 0" SPC( A)"= "XO

FRINT "WIND DIRECTION" SPC(
Z)"-DEG" SPC( &))"= "0

PRINT "WIND SPEED" SFPC( 7)"-
KNOTS" SPC( &)"= "S0

FRINT "AVE ROUGHNESS ELEMENT
-CM = "y

PRINT DO6;"FR# Q"

INPUT "ARE ABOVE ENTRIES COR
RECT (1=YES®O=NO) "3 XD

IF XD = O THEN 70

PRINT D3 "PR# 4"

FOR J = 1 TO 9

FOR I = 1 TO 7

READ FP(I,.J)

NEXT I

NEXT

REM MET CALCULATIONS 127




700

750

740

770
780
770
00
210
&20
=30
240
250
260

"270
=20
270
200

=10
220

T_' e i e e » ——
[
-4 §70 IF 1 < 3 100 THEN 400
s20 IF CO > 213%.6042 THEN 400
590 I1 = 0:I2 = O: GOTO 1050
400 REM CALCULATE ANGULAR FRACI
E ON OF A YEAR FOR A GIVEN JuL
. IAN DATE (AD)
L‘ L10 R® = P1 /7 120:D9 = 130 / PI:L
N 0 = LO #* R
: L20 A0 = (JO — 1) & 360D / 365.242
&30 REM  CALCULATE SOLAR DECLIN
ATION ANGLE (A4)
&40 A1 = AD # RYIAZ = 279.9348 +

A0
AZ = AZ + 1,.914827 # SIN (Al
) - 079525 « C0OS (A1) + .0
19938 % SIN (2 * A1) - .001
&2 % COS (2 * AL)
AZ = A2 ¥ R9:A3 = 23.4438 * R
2:A4 = SIN (A3) # SIN (A2)

A4 = ATN (A4 / SGR (1 -~ A4 *

A4))

REM CALCULATE THE TIME OF M
ERIDAN PASSAGE-TRUE SOLAR NO
ON (AS)

AS = 12 + 12357 # SIN (A1)
L008289 # COS (Al)

A5 = AS + , 153207 # SIN (2 =
A1) + .060783 & [0S (2 % Al
)

REM CALCULATE SOLAR ANGLE (
AL)

AL = (1S5 # (HO - AS) - L1) =
R
REM CALCULATE SOLAR ALTITUD
E (A7)

A7 = SIN (LO) # SIN (A4) +
COS (LO) # COAS (AL) #  COS
(A4)

A7 = ( ATN (A7 / SBOR (1 - A7
# A7))) = 9
FREM CALCULATE INSOLATION CL
A=S NUMBER

12 = O
IF A7 < = &0 THEN 200

12 = 4: GOTQ 240

IF A7 < = 35 THEM 820
12 = 2 GOTO 840

IF A7 < = 15 THEN 840
12 = 2t GOTO Q&0

IF A7 < = 0O THEN 1010
Iz = 1

REM CALCULATE NET RADIATION
INDEX FOR DAYTIME.
I2=20
IF €1 » SO THEN 900
12 = [2: GOTO 9460
IF CO > = 2132, 6042 THEN 92
0O

Iz = 12 — 2t GOTO 940
IF CO > = 4374,3094 THEN 94
0
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30
40
250
P60
970
80
990
1000
1010

1020
10320
1040
1050

1040

1070
1020
1090
1100
1110
1120
1130
1140
1150
1140
1170
1180
1190
1200
1210
1220
1230
1240
1250
1240
1270

250
1290
1200
1310
1400
1410
1420
1420
1440
1450
1440

1470
1450

1470
1500
1400

1610
1615

12 = 12 - 1: GOTO 940

IF €1 < 2 100 THEN 960
I3 = 12 - 1

IF 12 < > O THEN 980
12 = 12

IF I2 > 1 THEN 1000

12 =1

It = I2: GOTO 1050

REM CALCULATE MET RADIATIO
N INDEX FOR NIGHTTIME

IF C1 > 40 THEN 1040
I1 = - 2: GOTQ 1050
It = -1

REM CALCULATE PASQLILL STA
BILITY CATEGORY

14 = 0215 = 02 IF Il < 2> 4 THEN
1020

14 = 1

IF I1 < > 2 THEN 1100

14 = 2

IF 11 < > 2 THEN 1120

I4 = 3

IF It < I 1 THEN 1140

14 = 4

IF I1 < 2 O THEN 1140

14 = 5

IF I1 < = - 1 THEN 11830
14 = 4

IF It < > - 2 THEN 1200
14 =7

IF 20 > 2 THEN 1220
IS = 1 GOTG 1450

IF SO > = 4 THEN 1240
IS = 2t GOTD 1450

IF SO > = & THEN 1260
IS = 2 GOTO 1450

IF 50 > = 7 THEN 1220
IS = 4: GOTG 1450

IF SO > = 28 THEN 13200
IS = S: GOTO 1450

IF €0 > = 10 THEN 1400
1% = 48 GOTO 1450

IF €0 > = 11 THEN 1420

IS = 7: GOTO 1450

IF €0 > = 12 THEN 1440
I9 = 3¢ GOTO 1450
% =9

FO = P(I4,15)

REM CALCILLATE RELATIVE HUM
InIvTy

IF TO > O THEN 1490
A = I S1RO = 2A5,.5: GOTO 1S
Q0

AO = 7.5:BO = 227.3

IF T1 2 O THEN 1410
Al = 9.5:1B1 = 245,52 GOTO 1é&
15
Al = 7.%5:B1 = 237,32
EO = A.11 % 10~ (A0 * TO /
(RO + TO)):EL = 4,11 # 10

{A1 # Tt / (B1 + T1)):RO = E
1 /7 EO % 100
PRINT "PASQUILL STABILITY Cy29
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14670

1700

1710
1720

17320
1740
1750

1740

1770

17920

1200

1240
1350

ATEGORY = " MID$ ("ARCDEF",
PO,1)

XD = INT (RO # 10 + .S) /1
0

PRINT "RELATIVE HUMIDITY" SPC(
1z2)v= "XD

PRINT ¢ PRINT

REM HKWIK ATMOSFHEREC PTIC
S AND SMOKE CONCENTRATION CA
LCULATIONS

FOR I = 1 TO 4: READ B(I),G
(1), X(I): NEXT

Vi = LOG (VO):v2 = Vi * Vi
Vz = V2 # V1
H(1) = EXP (1.5551 - .9811 #

Vi - 0197 # V2 + 0041 #» V3
YeH(2) = EXP (1.50331511 -
L9923219519 % V1 ~ .015972801
# V2 + 0038583 # VZ)
H(2) = EXP (1.2394 - 1.0436
# V1l + 0099 # V2 - ,001& #
YI):H(4) = EXP (1.5176 ~ 1.
7147 # Vi + 0001 # Vz + .04
28 » Y3)
R(1) = EXP (1.330& - 8825 #
Vi - 0753 & V2 + ,012% % V3
YIR(2) = EXP (1.48195171 —
LIOEI5R3 % V1 - 046550942 %
VZ + 01368042 & V3I)
R(3) = EXP (1.5556 - ,9013 #
Vi - 0772 % V2 + 0173 * V3
Y:R(4) = EXP (1.,5%928 - ,939
& ¥ Ui — 0627 # V2 +« (0148 #
V3)

HO = 0 IF & > = 0 THEN 172
0
S o= -
& =& # (FI /7 180):5 = SIN
(S)1HE = O

IF & = 0 THEN 17%0

H4 =1 / 5
REM (CALCULATE PRECIFPITABLE
WATER
W= .4477 + 0328 # T1 + .00
02 # Tt # T1 + 0000184 # T1
# T1 # T1
REM CALCULATE AMOUNT 0OF WA
TER IN PATH

LO = H3:LL = HOsLZ = LO:iL3 =
LS s (L1 + L2)iL4 = L2 - L1
LS = .2236751 # L4
WO = .5 # L4 » ( FN A(LE + L
5) + FN A(LE - L3

. W1 = W # WO

REM CALCULATE TRANSMITTANC
ES FOR VISUAL.NEAR,MID AND F
AR IR WAVELENGTHS

FOR I =1 TO 4

REM CALCULATE TRANSMITTANC
ES OWING TO ABSORFTION BY WA
TER VAPOR

IF I < > 4 THEN 1870

T(I,1) = EXP ( - 0681 * W1 130




e

1870

1890

1900
1910
1720
1940

1950

1955

1970

1980

19390

2000

2010

2020

U Ry -

2020
2040

2050

2060

2070

200
2090
2100

2110

2120
2130

2135
2140
2150
21460
2170

2150

)i GOTO 1890

LO = B(I) # SRR (W1 * FI) /
2:L1 = HO:LZ2 LO:LE = .5 #
(L1 + L2:iLs L2 - L1:LS =

L 2884751 » LA

M2 = .5 # L4 # ( FN B(LZ3 + L
S) + FN B(LZ — LS)):T(I»1) =
2/ SR (PI) # M2:T(1,1) =

1 - T(I,1)

REM CALCIMLATE TRANSMITTANC
E OWING TO ATTENUATION BY HA
ZE AND FOG

IF P = O THEN 19220
T(I.2) = 1: GOTOQ 2010

IF VO > = G(I) THEN 1990

LO = HAtL1 = HO:LZ = LOIL3 =
.S % (L1 + L2)iL4 = L2 ~ L1t
LS = .288475 * L4

T3 = .5 # L4 % ( FN C(L3

+ L5 + FN (L2 - LE))

T4 EXP ( — H(I) # T3)

Lt H4:L 2 = H3:LR = .S # (L

1 + L2):L4 = L2 ~- L1:LS = .2
8246751 * L4

TS = .5 # L4 # ( FN D(L3 + L
5) + FN (LE - LS)Y):T& = EXF
C — 1283 # TSH:T(I,2) = T4 *
T&: GOTO 2010

LO = H3:L1 = HO:L2 = LO:ILE =
LSO (L1 + L2)iL4 = L2 - L1
LS = 2834741 + L4

T7 = .S # L4 # ( FN (L3 + L

S) + FN D(LZ2 — LS))eT(I.2) =

EXP ¢ - H(I) # T7)

REM CALCULATE TRANZSMITTANC
E OWING TO ATTENUATION RY PR
ECIPATION

IF P = 1 THEN 2040
TCI-2) = 13 S0TQ 20460

IF vO > 20 THEN 2030
T(I.3) = EXP ( — H3 # R(I))

REM CALCULATE TRANSMITTANC
E OWING TO ATTENUATION RY SM
OKE
T(I.4) = X(1) / (T(I,1) % T«
I,2) # T(I,32))

IF T¢I,4) << = 1 THEN 2100
T(I.4) =1

REM CALCULATE LINE OF SIGH
T INTEGRATED CONCENTRATION

FOR K = 1 TO 2t READ D(K): NEXT
IF T(I,4) < > 1 THEN 2140
FOR .1 = 1 TO 2:3C(I,.d) = 0 NEXT

GOTO 2190

FOR K = 1 T 2

IF D(K)Y < = O THEN 2170
CeILKE)Y) = O GOTO 21320
CCOILE) = LOG (T(1,4)) / -
DK

NEXT K 13
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NEXT 1

REM ATMOZSFHERIC DIFFUSION
CALCLULATIONS.

FOR L = 1 TO &2 READ A(L): NEXT

FOR I =1 TQ &

FOR J = 1 TO =2t READ S(I..)
: NEXT

NEXT I

FOR I =1 TQ &

FOR J = 1 TO 2 READ DS(1,.J
>: NEXT

NEXT I

READ HS(1,1).HS(1,2),H5(2,1
Yo HS(2,2)

READ UC1,1),(251)-,1{(1,2)5 14
(2,2)

Al = - 1.24 + 1.1% % ( LOG
(Y) /7 L2G (10)):Z = 10 -~ Al
tAZ = ABS (AY — DO) # (FI 7/
120):R2 = SR (13.4% /7 (13,
42 #  SIN (AZ) ¥ SIN (AZ) +
cis (AZ) #  COs (AZ)))

Y1 = 1,0952155 + 02904589 #
RO = .0004957S # RO # RO + .
OoNQO04S2 ®# RO # RO # ROIYZ =
2. 34640591484 + 060502571 # R
O~ 00115201 # RO # RO + 0O
QOO122942 # RO # RO ¥ RO

C2 = S(PO,1) + S(PO,2) # 2 +
S(PO,32) # 7 % Z:D1 = DS(PO,1
Y + DS(PO,2) # Z + DS(F0O,3) #
Z % 7:D2 =1 /7 I
IF €O < > O THEN 23%0

§ 1

S0 =

S22 = .S15 # S0

FOR N = 1 T &2 READ W(N): NEXT
FOR I = 1 TO 4

FOR K = 1 TO 2: REM CALCLIL

ATE CROSSWWIND INTEGRATED COQ
NCENTRATION FOR WP SMOKE

IF (I < Z) AND (PO > 4) THEN
2410
51 = W(E,1)Y + .74 # A(PO) #
100 ~ 9132 = WK,2) + 667 #
Cz # 100 =~ DI:V(F) = W(PO) =
Y2 % HS(K,2) / (PI % 51 # 52
)

REM MUNITION EXPENDITURES
(HC SMOKE)
A1) = 4:0(2) = .4 REM MU
NITION EFFICIENCIES

REM SUSTAINING SHELL SFPAC]
NG FOR MHC SMOKE

IF I > 2 THEN 2500

IF C(1,1) < > O THEN 2470

Y(I,K) = 0f GOTO 2500
Y(I,K) = 1 / R2Z ®* (.731 # 0¢(

K) % Y1 # HS(K,1) / (02 # S3
* C(I,1))) ~ D2
IF Y(I,K) < XO THEN 2S00
Y(I.K) = X0 132
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NEXT kK

NEXT I

FOR 1 1 T2 4

FOR K 1 To 2

IF I > 2 THEN 2740
I(I,K) = 52 # 45: REM CALCL
LATE INITIAL SHELL SPACING F
QR HC SMOKE

IF Y(I.K) < 2 O THEN 25g0
E(I.K) = 1:2F(L,K) = 18 GOTO
24670

REM CALCULATE INITIAL VOLL
EY FOR HC SMOKE

IF IC(ILK) > Y(1.E) THEN 261
0

GOTO 246185

I(I,ED Y(I.K)
EC(I.E) YO / I(I.E):S = INT
(E(I,K)) )16 = E(I,K) - Q5

IF Q& .5 THEN 2440
EC(IK) HS + 1
F(I.E) XO /7 Y(I-ED2S = INT
(FOL, kD))l = F(ILK) - 215: REM
NUMEBER OF GUNS FOR SUSTAINI
NG VOLLEYS

IF & < .S THEN 2670
F(ILE) = QA5 + 1
Rl = .S: REM RATE OF FIRE F
OR HZ SMOKE

IF C(I,1) < 2> O THEN 2700
RiI =0

REM CALCULATE TOTAL NUMRER
OF ROUNDS REQUIRED (HC SMOk
E)
JCILE) = E(L.K)Y + (R1 # T2 -
1) % F{I-K):i3% = INT (J(I,kK
i = HIK) - Qs

IF @6 < .S THEN 2740
JOIHE)Y = A5 + )

IF (1 < 3) AND (FO > 4) THEN
2070

REM SHELL SPACING <UL () %2(
) % VOLLEYS <G() 2()>-WF SM
DK E

IF C(I,2) <L o> O THEN 27&0
Z(I,K) = O:GS(I.K) = 0:19(1,
K)Y = O GOTO 28460

IF I > 2 THEN 2320
L{I.K) = V(KE) /7 C(I,2) # 100
: IF L(I-EK) << XO THEN 2310
L{I,K)Y = XO:

Z(I,E) = L(I,E)2GS(I,K) = XO
/ Z(I.K): GOTOQ 2225
GS(I,E) = .6 % C(1.2) /7 V(K)

Mo~ N

G5 = INT (GS(I.K))iR4& = E5(

IF @& <2 .5 THEN 2240
GS(I,K) = 25 + 1t GOTO 2250
GS(I,K) = 05
GYCI.K) GS(I.K)

REM RATE OF FIRE FOR WF SM

OKE 133

P Y

[ .
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2920
2930
2940
2950
2940

2970

2990
2000
2010
2020
2030
2040
=050

F04L0
070

2100
=110
2120
2130
2140

2150

IF C(I.2) < = O THEN 2290
RS(ILE) = O GOTO 2920
IF I > 2 THEM 2910
RS(I,K) = (Z{I.K) + 60) / |2
¢ GATO 291%
RS(I.K) = 120 /7 33
RS(I.K) = RS(1,K) / 20:RS =
INT (RS(I,K))IRG = RS(I.K) —
RS
IF R& <X .S THEN 2940
RS = RS + 1
IF RS << > @ THEN 2940
RS = 1
RE(I,K) = RS # 20 / &L0:RS(1,
K) = 1 /7 RS(I,K)
IF RS(I,K) < 1 THEN RS(I,K)
=1
REM CALCLLATE TOTAL NUMBER
OF ROUNDS REGUIRED (WP SMOK
E)
IF C(I.2) < >» O THEN 2010
PS(I,K) = O GATG 32310
IF I > 2 THEN 2030
PS(I,K) = (T2 # RS(I,K) - 1)
# Q(I.K) + GS(I,K): GOTOQ =
040"

PS(I.K) = Q(I,K) # (X0 / &0
+ 1) # (T2 # RS(I,K) - 1)
05 = INT (PS(I,E)):QE = PS{

I,E) - &%

IF 24 <C .5 THEN 2200
PS(I,K) = Q% + 1: GOTO 23200
REM CALCULATIONS FOR WF SM
OKE EXF STARILITY CATEGORIES
(STABLE FLOW)

REM INITIAL SHELL SPACING
IF (I = 1) ANL' (K = 1) THEN
3120

IF (I < 2) AND (K = 2) THEN
3120

IF (I = 2) AND (K = 1) THEN
F130
L(I-K) = 100 GOTO 2140
L(I,K) = 50

REM SIISTAINING SHELL SPACIT
NG

IF (I = 1) AND (K = 1) THEN
21920

IF (I = 2) AND (K = 2) THEN
2190

IF (I = 1) AND (K. = Z) THEN
32(:)0

IF (I = 2) ANLD (K = 1) THEN
2210

2(I1.¥) = 100 GOTD 2220
Z(I,K) = 200t GOTO 3220
2(1,K) = S0
GS(I,K) = XO / L(I1:K) + 1: REM
INITIAL VOLLEY
7¢I K) = X0 / Z(I,K) + t: REM
SUSTAINING VOLLEY

REM RATE 0OF FIRE

IF K = 1 THEN 2270 134
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2300
=210
320
3224
3325
2326
3227
IIZ0
240
3345
2350

THSS

=420

2440

H450

2470

3430

2490

2500

IF K = 2 THEN 2280
RS(I, &) = 2 GOTO 2290
RS(I.E) =1
PS(I.K) = (T2 # RS(I.E) ~ 1)
# G9(I,K) + 5S(I.k)3 REM T
OTAL NO. OF ROUNDE REQUIRED
NEXT K
NEXT I

FOR I = 1 T 4

PRINT D$3"FR# 0"

INPUT "PRESS 1 AND RETURM W
HEN READY FOR OQUTPUT "3 XD

IF XD < > 1 THEN 3325

PRINT D% "PR# 4"

FRINT : PRINT : PRINT : PRINT
¢t PRINT : PRINT : PRINT

READ A%

PRINT TAB( 14)AS$

PRINT TAB( 25)"METERS MINU
TES"

X0 = INT (X0 + ,S$):T2 = INT
(T2 + .5)

PRINT "SCREEN LENGTH/DURATI
ON:  "XO" "T2

IF I > 2 THEN 3400

PRINT TAB( 11)"HC SMIKE 5C
REEN": PRINT TABR( 11)"105MM
HOWITZER"

FRINT "VOLLEY GLUNS RATE
/ SPACING ROUNDS"

E(I,1) = INT (E(I,1) + .5):¢
I(I,1) = INT (I{I,1) + .3)
PRINT "INITIAL" TAER( 13)E(I
21) TARC 25)I(1,1)
F(I,1) = INT (F(I,1) + .35):
R1 = INT (R1 # 10 + . 5) / 1
OsY(I,1) = INT (Y(I.1) + .5
Yrua(I,1) = INT (J(I-.1) + .5
)

FRINT “"SUSTAINING" TAE( 132)
F(I-1) TAB( 13)R1 TAB( 295)Y(
I.1) TAR( =22)J4(I,1)

FRINT "VOLLEY GUNS RATE
/ SPACING ROUNDSY: PRINT  TAER(
17)"MIN METERS"

E(I.2) = INT (E(I,Z) + .50
I1¢I,2) = INT (I(I,2) + .3)
FRINT "INITIAL" TAB( 1Z)E(I

»2) TABR( 29)I(1,2)

F¢(I,2) = INT (F(I,2) + .5)¢
Y(I,2) = INT (Y(I,2) + .5)¢
JCI,2)y =  INT (J(I.2) + .5)

PRINT "SUSTAINING” TAR( 13)
F(I.2) TAB( 12)R1 TAR( 2Z3)Y(
I1.2) TAB( 32).M(1,2)

FRINT TAEB( 11)"WF SMOKE SO
REEN": PRINT TAB( 11)"105MM

HOWITZER": PRINT "VOLLEY

GUNS RATE/ SPACING ROLINDS"

: PRINT TAE( 17)"MIN  METE
RS"

GS(I,1) = INT (GS(I.1) + .5
YIL(I,1) = INT (L(I,1) + .S
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2640

S50

= ;- &0

BLT70
3L230
2A90

3700
2710
2720
3730
2740
3750
3740
2770
2720

PRINT "INITIAL" TAB( 12)G5(
I.1) TAB( 2%)L(I.1)

B2(I.1) = INT (22(1,1) + .S

YIRS(I,1) = INT (RS(I,1) *

10 + ,S) / 103Z(I.1) = INT
(Z(I>1) + . SHY:PR(I,1) = INT
(PS(I. 1) + .5)

FRINT “SUSTAINING” TABC( 13)
0P(I.1) TABR( 12)RS(I.1) TAR(
25)2(1.1) TAB( 22)PS(I,1)

FRINT "VOLLEY GUNS RATE
/ SPACING ROUNDE": PRINT  TAB(
17)"MIN METERSZ"

GS(I.2) = INT (GS(I,2) + .

YL(IL,2) = INT (L(I.2Z2) + .
)

FRINT "INITIAL" TAR( 132)55(
I.Z) TAER( 23)L(1.2)

@¥(I2) = INT (@9(I.2) + .5

YeRS(IL2) = INT (RS(I,2) %
10 + .5) / 10:2(1,2) = INT
(Z(I,2) + .3):PS(I,2) = INT
(PS(I.2) + .5)

FRINT "SUWSTAINING" TAB( 1)
B2(I.2) TAR( 12)RS(I.2) TAR(
29)Z(1,2) TAB( 22)PS(I.2)

IF I < 3 THEN 34350

FPRIMNT TAEBR( 11)"WF SMOKE ZC
REEN": PRINT TAER( &) “ROLNDE

o

/ RATE/ TOTAL": PRINT
TAEB( Z)"4£0 METERS MINUTE
ROUNDE"

B9(I,1) = INT (@%(I.1) + .5
YiRS(I,1) = INT (RT(I,1) *
10 + .5 / 10:PS(1,1) = INT
(FS(I-1) + .5)

FPRINT "“10SMM:" TAEB( 10)av (1
»1) TAB( 13)RS(I,1) TAR( Z7)
PS(I,1)

Ao(I,2) = INT (%(I.2) + .5

YERS(TI-2Z) = INT (RS(I.,2) #
10 + .5 / 10:PS(1,2) = INT
(PS(I.Z2) + .5)

PRINT "15SMM:" TAR( 10MYR9(I
»2) TAB( 13)RS(I,2) TABR( 27)
PS(I,2)

NEXT I

PRINT : FRINT : FPRINT : PRINT
: PRINT : PRINT

PRINT D$"FR# O
PRINT "FINISHED"

REM PASOUILL STARILITY CAT
EGORY DATA

DATA  1,1.2,3,4,4,4
DATA  1,2,2,3,48,4:6
E'ATA 1,21.-:74’455,/:‘

DATA 2,2,2,4,4,5,4
DATA 2.2,%2,4,4,4,5
DATA 2,32,3,4,4,4,5
DATA 3,3,4,4,4,4,5
DATA 2,2,4,4,4,4,4
DATA =,4,4,4,4,4,4
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A0

2900
3910
HP20
30
3940
2950
IVL0
3970
O8O0
290
4000

4010

4020

40320

4070

4100

4110

4120

4120

4140

4150

41573

4157
4160

4170
4120

4190

REM ARSORPTION COEFFICIENT
»SCALE HEIGHT, % WAVELENGTH T
HRESHOLD

DATA  0.118,26.7,0.05

ODATA 0.18,7.5,0.05

DATA 0.95,5.1,0,05

DATA 0,5,0,.05

REM EXTIMCTION COEFICIENTS

FOR HC AND WP

DATA 3.3:2.44

DATA 1.5,2

DATA 0,0.25

DATA  ©0,0.32

REM DATA USED TO CALCILATE

SIGMA Y FOR CONTINUOUS SOUR
CE

DATA 0.4,0,32,0.22.0.144,0
c102,0,074

REM D[DATA USED TO CALCULATE

SIGMA Z FOR CONTINUOUS SOUR
CE

DATA . 1320253, 01501728, -,
00010252

DATA . 12209764, .010%704 . —,
000063014

DATA .11010432, 01096294,
. 000046734

DATA . 097464933,.01041852, -
. 00004335

DATA  .07077217,.00727224, -
. 0000450046

DATA L OSS42709, . 0065521, -,
00004012

DATA . 74421482, ~. 0045319, .

DATA . 29420359, -, 004E39S,
DATA . 2S479237,~. 0048272, .
DATA . 21602694, -, 0060741, .
000047132

DATA . 78402474, ~, 0007407,
L 000047138
DETA 72601571, ~.0060617,.

0000440157

REM LUINIT (FPER GUN) S0URCE
STRENGTHSE

DATA  18.7,1737.2.77.1,7074&
REM WF VOL. OURCE SIGMAS (
ez, 2))

DATA S5.4,7.9,1.8,2.6

REM STABILITY CONSTANTS FO
R WP SMOVE

DATA 0.0146,0.014,0.016,0,0
1£,0.0146,0.016

DATA  "VISIBLE", "NEAR IR","
MID IR","FAR IR"

END
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APPENDIX M
4
'( KWIK ALGORITHM FOR VOLUME OF FIRE TABLES
S GLOSSARY OF MNEMONICS (HPL/HP 9825A)
¥ 1. A Index for relative humidity indicator
§ 2. B Index for 105- and 155-mm howitzer
indicator
3. C Visibility - miles
4. D Index for stability/windspeed indicator
5. E Dewpoint - degrees Fahrenheit
6. F Wind direction - degrees
7. G;V(6) Windspeed - meters per second
8. H Index for stability/windspeed
algorithms
9. 1 Index for wavelength algorithms
10. J Index for smoke algorithms
11. K Index for gun (105- or 155-mm howitzer)
algorithms
12. L Index for smoke screen length
algorithms
13. M Index for smoke screen duration
algorithms
14. N Temperature - degrees Fahrenheit
15. P Initial volley for HC smoke
16. Q Relative humidity - percent
17. v Direction of line of sight - degrees
18. Roughness length - centimeters
19. r6 Angle of sight to target - degrees
20. r20 Slant range to target - kilometers
21, r21 Wavelength threshold level
22. A(7) HC smoke screen length - meters,
23. B(2,4) Table of transmittances resulting from

water vapor, haze/fog, precipitation
and smoke for visible, near, mid, and
far infrared wavelengths

24. C(4,2) Table of smoke concentration values for
HC and WP smoke for visible, near, mid,
and far infrared wavelengths

25. D(4) Absorption coefficient error function
26. E(4) Scale height for Mie scattering

27. F(4) Haze and fog attenuation coefficients
28. G(4) Precipitation attenuation coefficients
29. H(2,4) Table of extinction coefficients for

calculating HC and WP smoke concentra-
tions visible, near, mid, and far
infrared wavelengths

30. I(6) Constant related to stability category
for WP smoke

31. J(6) Coefficients to compute sigma y

32. k(6,3),L(6,3) Coefficients of roughness correction

factor used in calculating sigma z for
the various roughness lengths
33. M(2) Yield factors for HC and WP

139




W 34, N{(2)
1 35. 0(5)
3 36. P(2,2,6,7,4)
gs 37. 016,4,2)
- 38. S(2,2)
8 39. T(2)
.
L 40. U(ZQZ)
; 41. V{6):G
1 44. Y(6,4,2)
g 45. 2(6,4,2)
46. A$(112)
47. B$(6)
48. Cs$(32)
4 Precipitation indicator
L 50. E£$(4)
- 51. G$(54)
52. H$(81)
53. 0%$80
54. W${112)
k! 55. X$(80)
§
i
b
[]
"1
]
(]

Crosswind integrated concentration for
WP smoke

WP smoke screen length - meters

Total number of rounds required to
maintain HC and WP smoke screen

Number of guns (105- and 155-mm
howitzer) for HC smoke for visible and
infrared wavelengths and all stability
categories

Unit (per gun) source strength
Munition efficiency for 105- and 155-mm
howitzer, for HC smoke

WP volume source sigmas for 105- and
155-mm howitzer

Windspeed - meters per second

HC smoke screen duration - minutes

WP smoke screen duration - minutes
Shell spacing for 105- and 155-mm
howitzer for HC smoke

Shell spacing for 105~ and 155-mm
howitzer for WP smoke

Screen length identifier

105- and 155-mm howitzer indicator
Wavelength indicator 9. D$(3)

HC or WP smoke indicator
Stability/windspeed indicator
Relative humidity indicator

Smoke screen length indicator

HC smoke screen duration indicator
WP smoke screen duration indicator
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23 2uurall);auvi+ale)souu+rald];c0U+al4a];lubu~+ALD]150U*Alb];2000»A (7]
LG Llousul] s 200+0l 2] 3Lurul 3)400+0i4]) ;000>0U 5]}

il:s sa+piij+lic]

C ~C U & L& - C
e u

ree ” FAVIV) 40U oUO"*AS11,48)

1s: " LUy luuu 1500 200V"+AS {49,112
gz M 1uu 2ul 300 “eu${l,48]

SR 400 bUU"*US 149,00

ius " Y2 v/ o C/1vu w/1l5 L/ o £t/ o "+GS(1l,54]

1/ "iusq MobALlvL audstul ey <2ustea$ii, 27

io: "lied moLALLVE sulllullY <H98"+uS|2u, 54

L0 "nobOAtive aUelwlry >0U% "+d$ 155,01

PRVERE ool 15 29 1y 1y 20 25"»wS|l, 32)

<is " ko Lb du o 2y k3 200 230 WMy |33,04)

e M 1o el 25 3 200 2» 3060 35 2 25 30 35"ewSl65,112)
e " Y 4 VR W S | 5 LU 15 20"ex5(Ll,3¢)

s " > Lo 15 20 1o 1y 2y 25 lu 195 J0 25"ea${33,80]
VRS "xu‘)"*..»':)ll,;i);"1‘35"’051‘“'01

U MLt ALS L 2 i et e S 5,4

LTy o wrwll,liildewil 2} *wid,sllrwita,l)

¢d: Lol 3 n(d el *wl3,2i*ni4,1*0615,1)

Lo cVUrwll,al*uid, s *al3, 3] nid,2)*ul5,2)*vlo, ]+»0i7,1]
ovt curnil,dl*widalenld,denl5, 3] w0, 2]*0(7,2]

Jl: JU+nla,d )+, d)*vjo,3)+wl7,3])

DY 35"n[u,4]"-417,4]

o3 Lsrail,lieal2,)1)*Aa13,1])

Jad ld+all 2)*A2,2)»al3,2)»x1a,1}+X[5,1]

350 Luralleolvalded)2al3,3)2414,2)+K]5,2])

3ut LusAli,al*alZ,d)valo,4])2Aald,0)*4|5,3])

37 covald,d)*ai5,4

Jo adaruil, LT ysulz, )il 820, 2] 02.6%02,2])

Jut Julusi (L)Ll {2)+L(3]+s(d]~L(5]*1(06]

dus "inruLls":

4l: ent " TEMPEXALTLRE ~ VLG ",

G4l: L/9*%(v=32)*w

443 19+

44: nt "gLLArive osudlully (15,40 or 80) - pPERCEMNI",V
43 "viostuinllry”:

4G5: 25*l.ol+C

473 “pRLCLIPLTALVLIUN LINDICALORY $ " +0S

40: "wlou wisbClivy =~ DEGREES":

4, Llu+t

SUs "RULLMOLDOS LENGIN = CEWlIMETLRS":

LB Y.
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51: v.u5+s

52: "ouAwi RANGE 1TV TARGLLY - KM":

D3 «*r 2V

94d: "AwllLb Ub oiubl 1V VYArRSLLY - wLG":

PRTIENES )

56: "ulrnnotlOn OF Lluk Or 31GHL - DEGKEES":
73 25V

501 "AliuordErLIC wrLSLCS CALCULATIUNS":

39: La(C)+ru

vu: urrlerl

vol: rl*ruer2

be: 1.5551-,98l1*r0~.0197%rl+.0041%r2+ (1]

vi: Cexp(b{l))>r(l])

vt l.ou38lioll-.992319519%r0~-.015972801*rl+.00368583*r2+F (2]
vu: CRE(ri2]))+r(2])

to: 1.2394-1.0436%ru+.0099*rl~-.001l6*r2+F{3]
vi: eXE(E(3))=r(3]

ot: 1.5176=1.7147*r0+.00ul*rl+.0428*%r2+F[4)
vt CRR(El4))*E[4])

Tu: 1e330o-.08825%r0~-.0753*r1+,0129*%c2+C[1]

/e oxp(olil})-Gil])

Te: 1odolublT707-.9225589*ru-.065509417*r1+.013680422*r2+G[2]
oo X (Glel)»Giel

761 14095950 =.9013*%r0-.U773%l+,0173%r2+G(3}

To: exip(Gi3])+Gl 3]

ot 1.9920~¢2390%r0-.0027%cl+.0168*%r2+G[4]

s ovxu(ulal]) .Gl 4l

ot U eALCuLATE TRANSHLELANCE FUR ViolulEk - NEAR, MID AND FAR IR":
/v: Llin{rov)»ro

AV A B

siz 1t to#L; l/r6+rd

te: "CALuULALL wbw pulot":

o3: 1l woujzygte "Klouu"

G4 F.u*ru; 265,51l

euroate "al700"

su: "andoou":

Bbie .5+ rupl3l.3srl

St Uwlilug"s

Got 0 11*10T (rU*N/(Elen) )4

st J*¥r4/10U-rbH

yit 1% (rog(ry)-log(o.1l))/(r0o-Log(r5)+log(6.11) )~k
Jei "InLUULALE PRECLPLLIALE WATER" @

»5: .4477+.U328%L+l.2e-3*%E"2+41.84e-5%L" 3+rll
76: "CALUULATE AMULNT Ut wATbK VAPUK 1N PATH":
i [2U*LUsUrrlrusrsd; O (rl+r2)-r3

Yh: [Z2-Cl+C4;.2886751%r4+15

97: Jo%ra* (T rNAT(r3+r5)+ rwA T (r3-r5))+ry

Yo: Lil*ry-rlo

993 "srnhno. UnluG U ATILN. BY WATER VAPUR.":
luus tour 1=1 tc 2

10l: 11 1=4;exp(-.0681*rl10)»s|l,1);g9tc "K260u"
*1444>
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v i-rr—v-yfv—-

1U2: wili|*y¢y(rlO*n) /2+c0;0»rl;u+rr2

lus: 5% (rl+r2)-»r3

lUa: r2-rl-rq

lUb: .2580751*r4+r5

10b: .5*r4*(roap (£3+r5)+ rows (r3-r5))+rl2
lu7: z/7yn*rle+o{l,1}

Lus: L-bfil,l})»sil,1)

10Y: "lKRANS. JwlNG 1'u Allen. vY hALE AnD FOG.":
1lus "KZouu":

111: 1f ws="yus";l+311,2);9tc "nivuu"

112: 1t S>=w|l);ytc “K2800"

113: rv+ru;u~>rl;ru+r2

114: o5*(rl+r2)~rs

1lo: r2-rl+r4

Llb: .2080751*r4+r5

117: .5%r4* ("FaC  (r3+c5)+ FaC (r3-r5))+rl3
liv: exg(~{Ll]*rl3)~rl4

119: r2u-re+»eu;rb+rl;ro+ru»r2

levs: Jo*(ri+r2)-»r3

121: rl2-ri+r4

léd: J2oob/31*rd+»rs

1ot 5%cd*(“roau (r3+ro)+ cww (£3-rY))+rls
lea: cap(~.120%rld)+»rlo

Lev: trd*riv+sil,2);9tc "w2%u0"

Lebes "hobud™:e

1é7: Lddustususrl;ru+rs;.o%(rl+re)+r3

lev: rd-ri+sr4;.208u751*14+r5

12 oo ri*{bow (£3402)+ dovu  (£3~£5))»rl7
130: exp(~v(L)*rl7)~0li1,2}

L3l: "lemwo. vwilae VYo Arfbn. LY PRECLr.":
132: "Kevul":

133: 1t wys="wu"jlsusll,3);9te "A310G0"

Lide 1 Coe0;l»0it, 3900 "K31U0Q”

Lave exp(~reg*l|1))»0lL, 3)

130: "1ANs. Wil 10 AlTLa,. BY SoiURE..":

1372 "s3layu":
lso: "wi iukbs
L3v: Juo=»rll
ldu: 2l/(old,l)*uil,2)*c[l,3))~u]1,4]

lal: it o{f,4)>1;1+011,4]

Loz "Llaw ot olGuy INABCR., CuNChbu.":

143: it wil,4)=05fcr u=1 to 2;U+C|{1,J];;next J;gto "K35u0"
144: tcr u=l te 2

lav: 1f uju,i]=0;u+CHl,uf;gte "K3I300"

lav: in(ou{l,4))/-nlo,L)+»Cli,d])

la7: "n33ud”:next u

lag: next 1

142: "Avcuvo. ulrr., Cand":

Lous "aduul™:

Iul: acs({v=-t)+rou

Loz y(i3.09/(l3.09%*s1in(rb) *sin(ro)+cos(rv)*cos(rs)))+rly
*L,40
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133: L Uu5215e74.,02200894%~4.9575e—-4*uxy+4, . B2e-0¥gryuryu+M[1l]
1543 3.364U957144+,00U502571% w~1.1530le=-3*u*+1.33942e~5* ¥ yu+ill2]
1v5: 1er L=1 to ¢
lov: 1or n=l tc o
157: &lu,l)+ain,2)*e+kb,3)%¢ 2+ y
196: Llu,lj+Lin,2)*a+uln,3)*6"2+117
1vs L/rli»rll
1 lou: viu}l+g
t! lol: "CluoSwiow LalOr, CuaC. FUR we Shr.":
Lboa: LOr a=]l to 2
los: 1f 1<3;1L u>4;45tc "R3000"
] lud: uln, l)+.74%0 i) *1007 . 9+04
lun: uln,2j+.007%r9*100 7 l7+15
leus tiaj*Ltci*s{n, 2]/ (n*ra*rs) »ulnj
‘ tu/s: "Ksbuu:
lub: "HMuw. LAP. CAus.M:
luv: 1L 4>Z;9te "K4010"
17d: "Lwlih, suulL SPAC. FUR BU Ssa.":
L171l: u*45+rl12
172: “"ouol. onubl dr. rurk HC Sha,.":
L73: 1t Cli,1)#0;9tc "n3700"
174: O+Yiu,4,K]);9tc "K3000"
L15: "KsTuy":
176: Lcr L=1 t¢ 7
Li7: 1/elo* (7310 * M {nj*alli*s{k, 1] /(CLL,1}*G*r9)) “cll+Y(H,[,K]
2ius WL Y, b, n)>alu)iall)eYln, L, K]
g "adduO”:
tous LD Ylu,l,a)=0;l*e>*Cia,i,algtc "K4000"
lob: 1L cl2>Yin,4,K);¥lu,i,n]»rl2
lo¢: "iwlinle vounY. rur e oubho":
1¢3: anlul/rtiery
Lods 1t tre(e) >0 anv(p)+is»p
Lov: "wune JUb LUNS FUh Bubt. VuLYs. (HC)":
ldo: A |LI/Ylu,d,8) >, 1, n])
s07: il tre(wii,d,n])dusint(wlu,l,a])+l+w|h,1,K])
Lo "hkAik Ut LKL ruk ile oblhe =0 5"
lovy: "wnduug”:
LU Lcer =1 LC 4
1sl: "1oin. wUbie ot Rvwo. sowd.e (1HC)":
Tude pr(S%uib,ul=L)*lu,l,K)»P{K,L,0a,L,m)
Iuse 1t Lre(eln,l,u, L) int(PIg,l,n, b, ) ) +ler{K,1,ii,L,M]
Lug: it n=lgil PLY,1,d,L,0)/(0*w([L,N))>3.1;1000+¢(1,1,u,L,9]
1,3 1f K=zj1L Pi2,l,n,L,0l/{0®w|L,i))>1.1;1000+p (2,1 ,n,L,M]
Luos 1f L>d;gte "nbubu"
137: "naulo":
luw: 1t 1<3; 1t n>4;4tc "a4200"
lvye "sneul oPAC. (ol ) & VOLYS (rl3) ~ wP den.":
LUV 1t Cil,2)80ytc "K4u20"
cul: Jrulu, b, cfl*rl3;gte "K30yu"
cues "ngL "
uss 1 dozp.0fClLl,2)/~inl*rl3;90Cc "R4u4Q"
* olovu

T
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: if Cll,2}=u;gtc "K4lou"

:oninl/CLL, 2 %1u0+*4ln, i, K]

s it atd, 1,8 oulu]juil)»oln, i, ]}

s vibl/olb,l,0)»rls

200 “"K4u40":

2U9: int(rl3)-rl

210 it tre(rl3)>0;rl+l»rl3

dll: "wATL Ur FlRE EFUR wre SMK "
212: “"n4uvu":

210 1L 1>43120/Vin)+rly;gtc "K4UuI0"

2la: {oin, b,n}+00)/viuj»rly

"haUvU" 2

2lus rlyv/su+rrly

int(rls)->rl

N
—
[
.

h,

w
~
-
-
.

a2 cle: 11 rre(rly)>=,o;rl+l+rl
- 2lzr: 1t ri=v;li»rl
\ 42U L1%20/6U»rly

el L/clo»rly

. el 1 riu<cl;lsrly
4 <233 "naluu":
' cc¢d: "TulbLe wUe JE Rivbb. RibWu. (wr)":
ced: 1L ClLl,2)=U5U0»e {8, 2,n,L,M)4ytC "n3US0"
c20: 1t 1<s;(all,mi*rly-1)*rl3+rl3+F|K,2,u,L,M]
Sl 1L ivZycld* (ULl /oC+)*(X([L,4)*rly-1)»r(K,2,0,L,um)
26t Inti{eln,sd,a,m,in))>rl
2298 1t LIC(PIR,2,i3,L,0))20; 01+l [K,2,H,L,M])
Z3u:r 4Le "asSuQo"
431: "K3d20U":
£32: "Cnb. Furk L & F STAL CAYL":
233: "lolril onbbl SPAC. - Wk SMK.":
i34 1t 1=l;1i K=1;100-+rl4
235 1f 1=2;1it K=1;50~rl4
2501 1f 1<3;1f K=2;100+rl4
2373 "Lolllb VULY FUR WP oidh”:
238 ulbl/rld+lsrls
2393 "vuol oubl SPAC = wP San":
. 24u: U*rle
q <dl: 1L 1=1l;11r K=1;100-rl4
= £42: it i=1l;1f K=2;200~+rl4

Z43: 1L 1=2;1it R=libu+rld

244: 1f 1=2;1t n=2;1lUU+»rla
- 245: "obuol VULY = wr bmk":
| Zdb: ulu)l/rla+lsrlo

& 247: "ralb UF FLIKEL FUR Wy oBR":

= Z48: 1f K=1l;2+rly

: 243 1t K=2;1+»r1y

250 "IOULL ~Uti UB wk Ribd Kbw":

e): rlo+rio*(rly*a|L,mj-1)*pPiK,2,4,L,M)
2523 "nbHuuUu":

q ¢53: f K=l;1t Pl1,2,u,L,M])/(0*X[L,M])>3.1;1000~P(1,2,i,L,M]
1 254: it n=s;1L Pl2,2,H,L,0}/(0*&A{L,1})>1.1;1000+P[2,2,n,L,M]
- *22417
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T

4992
ATV
257
256:
4292
26U
2bl:
202
203
ZH4:
2oY9:
AN 'H
AT
A
209
270
271:
272
273z
274:
275:
2703
217:
270
S H
LBU 2
¢uls
PR
2o 3¢
2043
A
2002
287:
Zbbs
2692
PRIV
291
Ry P
PR
PAVE I
AP B
FAC IV
AN
L9
eIy
BIVAVE-
Jul:
Jud:
FIVIR
FIVER
U5

"KH5UHU" :

next i

next L

next K

next n

Lait 3/;wrt 701

1f w=15;1+A

1f L =40; 20+A

1t u=80;55+A

tme 1,27x,"vulbuidn V¥ Plre Taplh - #HC SMOKESCREEN:",1x,c27
wit 701.1,uSlA,A+20]

1+3

tor n=1 tc 2

ftmt 1,"sCEeN(M)",cll2,z;wrt 701.1,A8(1,112]}
tmt 1,/," MINUTES ",cll2;wrt 701.1,w$(1,112]
imt 1,"SvrABILITY",44x,c3,"mn HOWIYZER “,2z;wrt 701.1,BS(8,8+2]
1»v

4+i5

fcer u=l tc 6

taot 1,/,Ccy,2;wrt 701.1,538{0,b+8]

tor L=1 to 7

Lor =l tc 4

tmt 1,z,1x,£3.0;wrt 701.1,P(K,1,d,L,M]

next o

next L

wtYru

next

rnt 1,2/;wrt 701.1

next «

ysoL "wulbtos hl"
tmt 2,21/;wrt 7Ul.2

imt 1,27x,"vouudke Ub PIRE 1ABLE - we SmUKLSCREEW;",1x,c27
wrt 7ul.l,nS{A,A+20]}

i1+

ftor n=1 te 2

tat 1,10x,"oCkEEn(M)",cb0;wrt 701.1,08(1,80])
rnt l,1ex," “lauvles ",c80;wrt 701.1,XxS8]1,80]
fmt 1l,lox,"sraciiirY”,33x,¢3,"nm dOWETZLR",z;wrt 701.1,3$([B8,3+2)
1»u

4 »p

ror Jd4=1 to 6

fmt L,/,1ox,c9,2;wrt 701.1,58[u,u+y8]

tor L=1 to 5

Lo =1 to 4

Lat l,z2,1lx,83.0;wrt 720101 ,F[K,2,t,L,M)

next

nest u

wtYsy

next o

Lat L,e/;wrt J0l.1

next a

* 4ol
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v

- £

YV v w—— y—y vy

A

-

e 03 0 A nae ol
R 'S o
@

Y

—

EIVIT
Jul:
Jub:
RV
3lus
s11l:
Jle:
31 3:
Jlaz
s1us
Jlus
2l
3lo:
Jlo:
300
31
324z
323
3L 4G
3249
RPAIE]
3471t
324
RS
330
JJl:
337
333:
334
3302
3306
337
33z
J3v:
J4vu
s41:
Jdz:
343:;
344:
34>
264G
347:
34¢
349:

350

351:

55¢:

353:

399

35%:

35u

LT AT

e B NN SUuRE it O

4uis "wulby we"
twt 1,12/:wrt 7ul.1l
"audul"e

next 1
GL, VIVIT R
Clia

"NurbLs "

raet 1,4/;wrt wul.l

1l 1=lyygte "abHagu"

11 1=2;9tcCc "K5500"

"rkoadu"e

Lt 1,35%,"1. CabCuLAlbL FuK VISloLh LIGhil #AVELENGIPdS: 0.4 10 0.7"
wrt Jul.l;rmt 2,38x,"MICROALTERS. . ;wrt 701.2

tat L,/3wrt 701.1

GLC "4aooUu”

R NURITVEY R

tat 1,33%,"1, CALCULATLL FUR orAR IR WAVELENGLHS: .75 10 2.5";wrt 701.1
imt L,38x," Al kunab oS swet 701,11

tnt Ll,/:;wrt 701.1

"rosdu":

tot 1,35%,"Z. uatlA CuRPULED Ln NUMBLER ur ROUNUS FUR QUARIBRING Wlnu."
wrt /jul.l

Lt L,33x%,%ruk CRUSowiNbw MULLTLIPLY THbk EXTRACTED NUSBER OF ROUNDLS"

wrt Jul.l

tirt 1, 30%,"3Y U,7.rulk UEADwWIND Ui TALL winb CONDITION, MJLIlPLY"

wrt 7ul.l

twt L,3uX,"LAr kAC YU NUsBE K JE Ruubwbs osY 2.0";wrt 701.1

tnt L,/:;wrt 701.1

tae 1,35x,"3. suUaobns ASSUCTIATED WITH FASQULILL STABILITY CAIESURY ;"
wrt JGul.l;fme 1,38%,"wlnd 5PEou Ly ANOTS.";wrt 701.1

it L,/;wrt 01,1

Lot 1,35%%x,"4. RXUUSLS Ll suabbu (SUHOaN As $$S)AKEA LXCLEDL RATE OF"

wrt 7ul.l

tat 1,30x,"rlke OF wEAPUN/SATYTERY " ;wrt 701.1

twt l,/;wrt 701.1

Lat L,39x,"S, dlaulis 1oewICALYE wuBALlUN ur LFPECTIve SHOKE."j;wrt 701.1
ret

Yaolno it

tanc 1,4/:wrt 701.1

11 1=l;9tc "Ré64uu"

1i L=2;4tc "KO6SUO"

"Kuqou"s

fat 1,35%,"1. CALCULAYEL POk vISIpLE LIGn1 wAVELENGrH3: 0.4 TO 0.7"
wrt 70l.1l;imt 1,36x%x, "l POMETERS " ;wet 701.1

tmt 1,/:;wrt 7ul.l 1
jte "wouBuO"

"RodJo"e

tat £, 35%,"1. CALCULALLL FUR NEAK 1o wAVELONGIaS: .75 Tu 2.5";wrt 701.2
vt 1, 38%,"MICROMETERS. ";wrt 7ul.l

tnt 1,/:;wrt 701.1

" l((}d\,U“:
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357: tat 1,35x,"2. uaTA CUMPUYED 1IN WUMBER OF ROUNDS PFUR LUARTERING wiIND,"
355: wrt 7ul.l
" 35¢: tmt 1,38x,"tUR Uliiuh wiNU DIRECIIONS THERE 1S w~U SIGNIFICANT"
. Jou: wrt 701.1
. 36l: fmt 1,38x,"vlrFLRENCE IN NUMSER OF ROUNDS REQUIRED.";wrt 701.1
! 36e: Imt L1,/;wrt 701.1
" 3od: fmt 1,35x%x," 3. NUMBLKS ASSOCIATED wWwITh PASQUILL STABILITY CATLEGOKY ;"
| 304: Wwrt 701.1;fmt 1,38x,"wIdD SPEED IN KnNOTS.";wrt 701.1
n 365: fmt l,/;wrt 701.1
366: tmt 1,35x,"4. ROUNGS IN SHADED (SHOWN AS $$S) AREA EXCEED RATE Of"
suls wrt 7ul,l
suets tat 1,3¢x,"rlkE OF WEAPUN/BAITLRY.":;wrt 701.1
Jus: Lmt L,/3wrt 701.1
37us tat 1,35%x,"5. «lauleS LNDICATE DURATION OF BEFECTLIVE SMOKE.";wrt 701, L
H 571l ret
272 Yran"iret exgp(-~ro*pl/e)
573t "pas"iret exp(-plT2)
379 M"roal"iret exp(plrrorln(.l/ElL])))
S "roau"iret exp{-pl*re/4.1)

idou

YTy
-
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ATMOSPHERIC SCIENCES RESEARCH REPORTS

1. Blackman George R., Cloud Geometry Analysis of the Smoke Week II]
¢ Obscuration Trials, ASL-TR-0I03, January 1982.
- 2. Sutherland, R. A., and D. W. Hoock, An Improved Smoke Obscuration
r! Model ACT II: Part 1 Theory, ASC-TR-0I04, January 1982.
[ 3. Llentz, W. J., The Visioceilometer: A Portable Visibility and 1
1 Cloud CeiTing Height Lidar, ASL-TR-0105, January 1982
F 4. Kennedy, Bruce W., An Analysis of Craters Produced by
*‘ Artillery Munitions During Dusty Infrared Test Series,
: ASL-TR-01Ub, January 198<.
5. Steinhoff, R. G., Program Listings for EQSAEL 80-B and Ancillary
Codes AGAUS and FLASH, ASL-TR-0107, February .
] 6. Lindberg, James D., Compiler, Early Wintertime European Fog and Haze
- Report on Project Meppen BU, ;SE-TR-UIUB, Kpriq .
%; 7. Miller, Walter B., User's Guide for the QL-274 Passive Target
B Acquisition Program, ASL-TR-0I09, May 1982.
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