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DESCRIPTION OF THE RIS® PUFF DIFFUSION MODEL

Torben Mikkelsen

Abstract. The Rise National Laboratory, Roskilde, Denmark, atmos-
pheric puff dispersion model is described. This three-dimensional
model simulates the release of Gaussian pollutant puffs and
predicts their concentration as they are diffused and advected
downwind by a horizontally homogeneous, time-dependent wind.
Atnospheric characteristics such as turbulence intensity, poten-
tial temperature gradient, buoyant heat flux and maximum mixing
depth have been conrsidered.

INIS descriptors: ADVECTION; AIR POLLUTION; BOUNDARY LAYERS;
CLUSTER EMISSION MODEL; COMPUTERIZED SIMULATION; DIFFUSION; EARTH
ATMOSPHERE; HEAT FLUX; METEOROLOGY; PLUMES; SPATIAL DISTRIBUTION;
TEMPERATURE INVERSIONS; TRAJECTORIES; TURBULENCE; WIND

UDC 551.510.4 : 681.3.06

October 1982
Rise National Laboratory, DK 4000 Roskilde, Denmark



ISBN 87-550-0885-2
ISSN 0418-6435

RiS@ Repro 1982



TABLE OF CONTENTS

1. INTRODUCTIm ® 9 00 & S 00 00O O HOD OSSOSO OO SOOI OOSSSLTDS

2. RISO PUFF MODEL .cccccceccccccccosonsccncscacnnsncsosnscscs
2.1 General Characteristics ...cccccccccccrcnscncccns
2.2 Wind Pield ...cccccccecvccccccccccsscccnccsccccnnns
2.3 Turbulence Intensity and diffusion ....cccceceees
2.4 Plume riSe ..cesesccesseccsccccccscsccssosscscnes
2.5 Reflection cccececccceoscscncoccsncccccnsoscscnnnas
2.6 Limit of mixing depth .....cccccccccecsccccccaces

3. ACmmLEmHENT OO & 00 0 8OO0 O OO OO OO O OSSOSO O OOL OSSOSO

4- RBPBRBNCES ® 9900 PP PSP P OSSOSO OP PO OO T OSSOSO PP OORGESES

APPENDICES

A. Major sections of the puff model ..ccccccecevnccccce
A. Input data section ...cececcccecccsosscssccscccnce
B. Initial section ....cccccccvcececcccccccncsoccces
C. Calculation Section ..ccceecceccccocsccrcccccnscne
D. Output section ..cccceevecocccscscsocsoscoscccncns
E. Error diagnostic section cceccecoccovccsccrcccncs
P. Subroutines ccecrecscecsvocccsscsscocscrscsnscnsce

B. Puff model flow chart ......ccsccccecvooveccccrsosccsce

C. Puff model contractions ...ccocecccccoccccscoccanone

D. Listing of Puff Model computer code ..c..cococvcccccs






1. INTRODUCTION

The downwind transport and distribution of atmospheric pol-
lutants from a isolated source over land or water has become
an important environmental factor in today's society. The need
to understand the distribution of smoke, unpleasant or poten-
tially harmful foreign gases and perhaps radioactive debris
from a nuclear power plant accident are becoming more and more
essential for industrial operations and construction planning.
The dispersion of such atmospheric pollutants is commonly
modeled by a standard Guassian plume model which computes one-
hour average plume characteristics.

The Meteorology Section of the Rise National Laboratory,
Roskilde, Denmark, has recently developed a puff model for
prediction and simulation of atmospheric pollutant diffusion.

The model considers individual puffs of pollutants with specific
release rates that are advected by a horizontally homogeneous
wind over a grid. The wind input may be either the measured

wind from a single point, a spatial average or a wind simulation.
The model simulates the instantaneous plume characteristics by
adding a group of puffs, growing in size, as they advect with
the wind. A Gaussian plume model, on the other hand, provides

a time averaged concentration pattern based on a single time
average wind vector. In the puff model, the plume advects with

a time series of actual wind data. Thus, the puff model is able
to predict time varying concentration distributions in actual
changing wind conditions, making it an appropriate tool for
dynamical computations of downwind dispersions of pollutants.

A basic comparison of a puff model simulation and a typical
plume is illustrated in Fig. 1. Looking from above, the instan-
tarneous behaviour of a plume being advected from a source by
the wind is shown. The outer cone-shaped contours represent the
outer limit of the plume boundary and are identical in both
Pigs. 1 (A) and (B).
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Pig. 1. Instantaneous behaviour of typical plume and a series
of puffs from a puff model.

Pig. 1(A) shows an instantaneous depiction of an actual plume.
The long-term average plume concentration is shown on the extreme
right as a smooth curve with a maximum on the central axis. Also
shown is the instantaneous plume concentration considered reali-
stic but is of such a short time scale that it cannot be predicted
or easily measured.

The puff model prediction is depicted in Pig. 1(B). The circles
show the boundaries of individual puffs of pollutants released
from the source. These puffs are advected and diffused downwind
by a freguently updated wind. The long term average concentration
prediction of the puff model is expected to be identical to the
long term concentration of FPig. 1(A). The short term average
pollutant prediction, a Gaussian curve shown on the extreme right,
is not completely realistic but is a reasonable approximation to
the instantaneous plume concentration profile.



2. RISO PUFF MODEL

2.1 General characteristics

The Riseo puff model is a three-dimensioral computer model used
for the prediction and/or simulation of the diffusion and
advection of atmospheric pollutants. The puff model technique

is to simulate a plume with Gaussian shaped puffs with specified
release rates within a specified grid. The initial size of the
puffs is normally one meter in diameter although this can be
easily adjusted. The amount of material in a puff is the release
rate times the elapsed time between puffs. Therefore, a long
elapsed time between puff releases results in a higher initial
puff pollutant concentration than a short time interval. This
should not normally be of concern if an adequate balance is
maintained between grid size, advection speed and puff release

The location of the puffs on the grid is determined by computing
their movement for a finite time step using a measured wind

field. The growth and buoyancy of the puffs are computed from
simultaneous specifications of atmospheric turbulence intensity

and stability and from buoyant heat flux at the source. An in-
version cap through which pollutants cannot pass and the source
height where pollutants are released are variable and can easily

be adjusted. Grid distances within the model may vary from meters
to kilometers and time durations from seconds to hours are possible.

This puff model has the capability of monitoring a maximum of
twenty-five sources of puffs and its grid may contain up to

100 puffs. A puff source can be located anywhere on the grid

and have a unique release rate, start and stop of release time,
and heat production. When the center of a puff moves outside the
boundaries of the grid (either horizontally or vertically), that
particular puff is dropped from memory. In this way the model
does not store irrelevant puff information, thus keeping computer
memory requirements to a minimum.



A variable to control the amount of reflection/absorption of the
pollutant by the surface is easily adjusted in the puff model.
Such a paramter is of great value both in actual dispersion pro-
blems and also for gaining understandings of the plume/surface
relationship.

The model calculates the concentration at each grid point by
summing the contributions from surrounding puffs for each
advection step. The grid concentrations can be allowed to accumu-
late or simply be updated with the latest instantaneous value. A
minimum grid concentration of interest can be set to reduce
computer run time by dropping concentrations too small to be of
interest.

The output of the model contains periodic results of puff loca-
tions and concentrations as well as initial input verification.
The time interval for the periodic results is adjusted by the
input data. This recurrent lineprinter output contains:

*X-Y plane plots showing the position of the sources
and of puffs inside the grid,

*X-Z plane plots of puff positions for evaluating plume
rise for each vertical level of interest, and

*a table listing of the grid point concentrations
for each level.

A computer drawn contour of the magnitudes of the pollutant
concentrations is also available,

When considering distance between gridpoints (delta X,Y,2),
only spatial resolution and computer resources need be
considered, calculated concentrations accuracy is not related

to the grid-point separation. To ensure that no essential
information on individual puffs is "hidden" between grid points,
the grid separation should be adjusted dependent upon the size



of the puffs at the downwind distance of interest. Other spe-
cific model configuration considerations are described in the
following sections. They are also discussed in more detail in
the model behaviour chapter.

2.2, Wind field

Once a puff is released, it is advected based upon wind data
measurements at a single point only, normally the release point.
This limits the validity of the model to situations where the
wind field and turbulence can be assumed to be horizontally
homogeneous throughout the grid. It is therefore important to
ensure that the data obtained from such a single point measure-
ment is representative of the wind structure for the whole area
of interest.

The wind data are normally obtained in the form of a horizontal
velocity time series. A vector sequence is formed by averaging

over a convenient interval. These data are read into the model

after being segregated into turbulence classes as discussed in

the next section.

2.3 Turbulence intensity and diffusion

The growth/diffusion of a puff depends upon the turbulence
intensity. To accoaunt for this growth, the puff model applies
the theory for relative diffusion suggested by Smith and Hay
(1961).

The turbulence intensity is defined to be the standard deviation

of the wind direction (in radians) squared. These standard devia-
tion values are collected for the same short time periods as the

wind speed measurements used to advect the puffs. Therefore, the

intensity of the turbulence which governs the relative diffusion

of the puffs, can be adjusted along with the advecting wind speed
after each time step, if the stability conditions changes.
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A very low value of turbulence intensity represents a small
standarad deviation, normally a stable atmosphere and a weak

puff dispersion/diffusion. As the atmosphere becomes more
unstable, the turbulence intensity increases along with an
increase of theurind direction standard deviations and plume
dispersion/diffusion. While these characteristics are resentative
of turbulence over land, they can be applied to over water

cases in a broad sense.

2.4 Plume rise

In the vertical direction, puff-rise can be accounted for by
Briggs (1970) plume rise theory. In this case buoyancy is
assumed to be conserved (adiabatic motion), and pressure forces,
molecular viscosity and local density changes are considered
small and are neglected. The rate at which a puff rises as it

is advected downwind is a function of the buoyancy flux, wind
speed, puff distance travelled and stability of the atmosphere.
Plume rise is considered separately for each indvidual puff.

2.5 Reflection

The interaction of the pollutant with the surface is adjustable
and can be easily changed in the ii.»ut data. Total reflection
or absorption or a fraction between the two can be used.

2.6 Limit of mixing depth

The effect of an atmospheric 1id (inversion) can be applied in
the model to limit the vertical movement of the pollutant. The
model does not permit the plume to rise above this cap. When a
mixing level is in effect, it acts to totally reflec the pollu-
tant in the same manner as total reflection at the surface.
This mixing cap also acts as an inversion limiting the vertical
diffusion of a non-buoyant puff.
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APPENDIX A

Major Sections of the puff model

The Rise puff model code has previously been described
Mikkelsen, T. (1979). The code also is well documented with
comment statements. With that information and the outline to
be provided in this and the following appendices, the computa-
tional and input/output procedures will be obvious.

The program and input data are stored on cards for the sake

of permanency. For efficient operational execution, the
program and input data cards are read on a disk within the
computer. The model can then be run at will without reference
to the original data cards. Minor changes can easeily be made
d.rectly on the disk both to the model and/or data before each
execution.

The model can be separated into the following main sections:

a) Input data

b) Initial

¢) Calculating

d) Output

e) Brror diagnostics
£) Subroutines

These will be described separately in the following sections.
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A. Input data section

The input data includes the variables shown in Table 1IV.

Table IV

Input Data Variables for the Puff Dispersion Model

Wind History Potential Temperativre Gradient
Turbulence Intensity Buoyant Heat Flux

Grid Dimensions Minimum Concentration of Interest
Mixing Depth Reflection at Ground Level

Source Locations, Start/Stop Time, Strength, Heat Emission,
Number of Seconds between Advection Steps

Number of Secoands between Printouts/Plots

Number of Seconds between Puff Releases

The wind field and stability class for the current time step are
read at the start of the calculation section.
The variables listed above are printed as input data check and

a permanent record to accompany the actual output. In most
cases the print command can be overridden by YES/NO options.

B, Initial section

Based upon the input data from section (A), the initial section
specifies and initializes parameters to b2 used in the calcu-
lating section and is passed only once during execution of the
model. The grid and some counters are initialized. Constants
relating to reflectance, mixing depth and stability as well as
those controlling the size of some of the loops within the model
are established. Parameters such as number of puff releases per
second, number of advection steps per second and number of ad-
vectionb steps per puff release are determined.
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C. Calculation section

Using current wind and stability class data read at the start
of the calculation section, the model advects the puff centers
and calculates the growth rate and plume rise of the puffs. It
removes the puffs that have left the grid (horizontally and/or
vertically). The predicted concentration is computed at the
grid points to include pollutants from all nearby puffs.

D. Ontput section

Por time intervals designated by the input data, printer plots
of the X-Y and Y-Z grid are produced. A maximum mixing level
is marked on the Y-%Z grid if in effect.

These plots include the source location and a trace of the
plume from the release time t the maptime. Also printed at
this interval is a X-Y table of grid concentrations for each
vertical level of interest. These concentrations can be either
accumulated or actual concentrations at the plot time.

Added to the puff model is a versatic plotter routine to smooth
and contour the grid magnitude concentrations of the above
tables.

E. Error Diagnostic section

If the model is directed by the input data beyond the limits of
the design of the program, the program is terminated by way of
the ereror diagnostic section. It prints comments relating to
the commonly made input errors enabling the user to isolate
problems.
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P. Subroutines

The subroutine "Sigris®™ calculates the puff size in the hori-
zontal and vertical directions. It also estimates plume rise
associated with pollutant buoyancy.

The subroutines "Ispace” and "Rspace” are used in the frame-
work of the printer plots.

The subroutine "Plout"™ converts the plume concentrations to a
logarithmic values, smoothes and then contours them using Rise
inhouse contour subroutines. The values are converted to their
logarithm values so that the problem of contouring over many
orders of magnitude is simplified.2A
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APPENDIX B

PUFF MODEL FLOW CHART

INPUT
SECTION

READ - data input variables (primary, source,
intensity, caurent stability); averaging

timestep (tav) for wind data
_}

CALCULATION |

SECTION

INITIAL SECTION |Initialize constants |

READ & STORE all wind speed and direction
for current intensity class

a2t _wind vector

@LL fram storage

one wind vector for next tavi

o—-DeXt _advection step

Release puff, execute advection step,
calculate concentration

e

z
steps o
.m. uv
- OUTPUT
/k SECTION
I Lvection positions,
steps Dw yes grid concentra-
.EQ. MAPTIM tions, contour
New stabili no
class?
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Puff Model Concentrations

CHEMIN --
DELX, DELY,
DOSE --
DTD2 -
HEAT -
ICOoLs -
INST -
ITIME -
JROWS -
KPLANS -~
MAPTIM --
NRELSE --
NRMULT --
NTADV -
REFLEC -~
SOURNR -~
SOURST --
STOPRL --
STRTRL --
TAU -
TURN -
XSOURCE -~
YSOURCE =--
ZM -

Minimum grid concentration of interest

DELZ -- Distance in meters between grid points
Allows the concentration matrix to accumulate
Potential temperature gradient (K/m) (.GE. 0)
Individual source heat emission (KWatt)

Number of columns in grid (.LE. 10)
Instantaneous concentration matrix

Start time

Number of rows in grid

Number of vertical levels in grid (includes surface)
Number of seconds between printer plots

Number of seconds to stop of release

Number of sources (.LE. 25)

Integer number of seconds between advection steps
Reflection at ground level (0. none; 1,0 total)
Number to identify source

Strength for individual source (g/s)

Individual stource stop time (s)

Individual source start time (s)

Integer number of seconds between puff releases
Angle of rotation of wind direction

X coordinate of source in grid units

Y coordinate of source in grid units

Limited mixing depth (m)



APPENDIX D
LISTING OF PUFF MODEL CONPUTER CODE

etk

B

Ay DISPa
M
1:¥.o§u-£

9 81
s

ol
#le

P
)
085%04. 7" 085304.8

TRK
EPY

- 18 -

0000V A0TO QOO0

B8 SS5555335555
aaaadaasdaacad aaso

e
7]
-
z
- W
FZFY X
10 W -
W@ = W
Ot < &
| Jp=] -
Wikbs N b=
-u.a
Qralld o= |
—0 =
vy Z r=ily
e W
Wy X
Taw X
~w»n O
b o w
- e A S
[ d ~ - w W
—~n ) = -4 & 4 a
o M=ol (7] [17]
(Y L » m
WURLILS >~y woo o <
aaa ko o [—
=2 3o kiD= [
P M W2t >
Wil ety i «
ol adtbh ol L W
Wlbibh® L B o
o » o o) Cad & >
csoe Qe W «
gLXCULI ™~ O>
S SEMIL $IOF B o
o i Di=J0. [- 9 m b=
w st O 200 30 w =z
[+ 4 ANV akh. b= IZ w
N .... [ 1T] To m
=] LR LY & -
O WAL WL s (o m
HE dudadaddi—l V&g
WE |(etpppaZ o Dy D
LD  sutpuprmtsmreet O [TH- 4]
dO |ipepreal g«“ v
& oo n 6 al b [
oo. MEXEX N Z WCB
Of NIV re O X
m gy pas st F OO xQ P4
S~ S00000m 0. W o
Cﬂog: [ 4] -G oD
[alale oda] I~ O
- ZZIZZTZT2~2Z [ 4 [-4
O O #0909t 5t 0t G gy <. & O
WV X 2 X [ AT
= Do wp ol w - W
LNV SINA O Ixo T
Wee X
QS 00 LU LM W)
OO0 e ed od lad b
[T TR ]

A e rd~ T i X T R TR TR M TR TH

NWHVNNRNNNBONE VNN W IUIIOLVLOVOVOLJOUOLUVVLUVL

SSHLSLELY
ataacsaaa

ECUTIVE

2¢0MSo POINT INTENS(14)STABPAFBUFLX



DIMENSION T (18)WINOTX( Oiﬁt?fssx;}ﬁbdﬂfﬂ'x‘186‘STABTX(18D PUFQ0450
’

DINENZION PHABEI t3L:YahoIN (50,50, 1 PUF00460
DINENSION ABC(10),SOURST(25)+CPLOT(10,17),SONTI25) PUF 00480
REAL DATA(14)¢TYPE(L4)eINTENS PUF 00300
DATA NO‘ ,o-{ BLANK/ ¢ AZOAY/ { ¢/ 06 De/fLL
TA JORANEL el )M NP 1B 1847574506008/ PUF 0054
TA AA P ASTER/ ' / E3$°°5’8
g#t*“"###tt#t“#.t.#‘t##‘#““#..‘.“‘.“‘t00‘“‘it‘..........‘..‘...‘PH:g §§§
3458 INPUT DATA SECTIONSS 3333838330000 SH S SE S SSECEPC S S e S S ER S0 S 08 P UF 590
SE RS PSS RS Y “‘.t.“#t..‘...““‘*‘.“.#‘t““‘.t“‘...‘t“““t#‘;g‘lﬁ% ggg
§ INPUT DATA FROM DATA FILE PRIMDATA: PUF00640
¢ PRIMARY DATA FOR PUFF MODEL PUE 00650
¢ PUFaGe4
¢ BB A R Rl e NSTEP S, 1COLS, JROMS +KP. ANS JNTADV BLF 00005
) READ. B H&A.EARD AR ES3E, ' ' ' ’ PUF§§69§
READU1, 201 HEPTIN,TAu|TuRN PUF0070
c READ PRIM JTLE SIRInG: P 119
READ(} 30 ity p
¢ RE AD( A1n At COR O, BELZ 2 CHEMIN, REFLEC PUEOOT40
c REAg &a;ﬂ&. §k£6 Kby ' B¢ ’ pUE §¥§8
READ(1:50) A C{5),ABCie) ABCIT1,ABC (8], 4BC(9) PUF 00760
C END OF 'PRIMDA ~ INPUT FILE. PUFOQTTQ
¢ PUFOO78
F p
i s‘o’%ﬂﬂ'iﬁf | p§f888!8
§° FSER&'«"I BUF 9983
§ Beediilal, hiedees
20 §g§=ﬁ¥qi9)i g‘g'g 41610+ Pﬁf $
[ 3 [ 3 [ ]
Al R B
100 FORMAT (6% S TARE( BARRNETERS FOR CURSENT RUN) UF
200 FORMAT(EX/13HITINE = v 156X 13HNRELSE = ' 15,6X,13HNSTEPS PUF00900
=
3oolroanurl?§‘13ulc0Ls = v15,6Xs1 3HJRONS = e 15,6X+13HKPLANS Egggsggg
=
400 FORMAT!6X,13HNTADY 15,6X, 1 3HMAPTIM 15,6X, 13HTAU PUF §94
00f g * 113:6%1 - ?13910%e PUF00950

_61-



- 20 -

SOQ0O0O000O0O0CO0O000OA0OORCOOONNE O8O CABIOOOOOO
O B0 NP S=DPO NN N OB OO PN JIB0O =it MPNO DO
C RO PO OOV OOt riring mteodrid et NN NNNNONNNMN AN MO AN
OO vl pnbymd seyniert ynfufordynt ccdondon] snfobomtobynl cmbeud  sndond webuedond oo Bpmivel vt
088008”800”“”808080080800 WW 800000000
T Mol
LLNGLLLLLLELIRISLLLTLLLLELSSLLL LY UL sryuiuu
PP’P’P’P”E’PPP’PP:’:”PPF:P Qo PPPPPPPPPP
N
[
=)
-
W -
- N <
[ ] —y
-
oP
~N z v
> 5 w
[TV (S}
- 4 of
w [,) hor |
L (=]
[ - w
X X
9 [17 ] o
- = O - '3
N O W — [ oot
[ ] o [ w
o O W (&)
-t ol wms < o -
% W O ~N x
- o W W [ 4 |
" e a o D -
W wd
W [- 4 o =
w W ('7 ] [ ('S
> J e [}
- W x (=) -
w W < > [ (L] X
%X 0 = 35 "
-y -—
® ® Q a v Z ve T -
» o X w = [+ 4 Cwt) « >
M X wed - g D o | « ZUD o '
9 ¥ am~ VI 4 - [ o @D W -
s = Q 2 0 =N e « NEL & Po J
N ¢ Q o ¥ o a4 0 w a W e od g
S s SeZ8s 2 82 @353
s .
[l m - B - o 'S M L d mum -
w W O w o a > w - - 4 QEx VW =~
e o Z € & & & - Q - NEZ*DW X
N e~ 2 7T ZZT W - 2 v v - L
- :H - Vv Q Q w o omg 0D
&2 Z v - 2 - g X _jem Q o
-t lm w T 4 0 X X '~ NE XD Nw-0Ouv <«
X £ - - 0 < 4 W - ol mi=l Tt o e
i Sy - 2z83 m 9ok houpar<E O
e & M L
8 O W~ - e ToE kRIS &
T X W b N N ..Oo N N Q NNV -a ~elid X v
O D wmef - o W e «§ =~LmOQEAT~ LN OV T
> o J i) e O Qe O = O Qral) m W oY QOeaOWOOX o> XJ X A
»x X Bpug T 1ot gty (N ot (1) b o g O vt o X mie® LOMAO@WE=»= LD O J
O @ O sosanscsssscsane W D Qe LMmeX® 0MO VU & a
w waZwQOOYOODOVOOOGY OO0V W O www D oD elibwZ Ortt™myY
[l 2 ol 8 [T L - N e APwZew O 2
€ @O OPUWA AR AAUUS IR UGS Qg —il) =0 ~LE N LN
T H.PA Pt p i e o pm e p e e 6 FEE QO=OODAD -
O O ML OEEe e EE e EEEE B U BOD BIELLEILE WhoRon
KF Q W Wit W WLV
W g, .IDHUH“WW“W MHHHHHH O & by XXBLXBrew NIEZITX
-
Q Q (=4 o QOO0
O o " ) OmN
0O M~ ~ ~ J..] -]
(&) W QLY (818 ] (& ] W WOV


http://tFU8CI3j.NE.AA.0R

O0QOO000CO00000
NP0 DO O It PN
LA A A AR A Al Tty

Wik Al U b mm
U -_-vw
229 UUUUWU 22
acaaadsacaadod

e

R

§

T
PUFF TX

&«l1t! o

11 1OV | =@ e 9O IS
MXXK> PLTI>E T OwOD oD
I

(] TR+ -
o N HNODArOprn Xuwp
e e O P LIS Tanere
= “ﬂw & mC HMHWHH

-l

P e
s

I XX DN 2

1) oSTRTRLIIT),
T oSTRTRLII),

RAME : VBB = YSB -
*
*
?
o
8

N BV O pe
~N

- 21 -

Q0000000000000 00O00000A0OVVOOA0QR0
QD PONN PN O = D 0 Qe MNP O P D G O st VD P D O
VMAMMN0 00000 00 O M=Pofte o fule o Pope P @) OGHE GO O @ O O
oul oml pud) o gulipmbond g snbonf b omond) g ol oot gueh ondund ol e gl
DIIIDIIIDD UUUWWWUWWU UWUUUUUUUUWU
caacaataaccasaaaacaacbaccacaascaasasaad

NATY

?‘l.LifiSB.OR.VSDJRC(ID.GT.VLB.OR.VSO

N N
> &
L Mg

[ )

lms
LN
i\ -~ %
ZZZTIZH MW“ F )

[

O wewrngewrd F O www
ZeQQEINZEUL O PNEE S $OXZIV

8?6 VARIABLES FOR PLOTTING PURPOSES

0) NRMULT
STR

1el

L

L

8L

BL
MSX4NY1

i
)

s Ly EN\Dmy
Nt () =t QD et

L N N ]
VOO0 OO0
Ay apaw
WAL LIS
L ol d o o
Pt Gt Gt ety oo

P
=
=8
=8
=
=
0
=

|

WO =UWO >0 > 000> »00 W
SDSVVHNMNWHHN QL >>
o ~y " L *J
3 ~d - -
L -] (- o



aasosaaaan

xlS 5X9 'SOURCE NUMBER?®,
/

(= ]
(7]
z
-
X
~
~N
[ ]
»
(=]
w w
af -
D« - 3
- 0 Q »
(S I 4 w 13
[ I ] -t n
a o 'S -
n - [
(=] J LI
- w
@ a *Ye
(L] V1 el s
(=] b 42
& W v DOwd
=) < -
[T (=178
- u L .:l.."
w [ |t
- W < Z-dg
& O 0 W w
Qo w waxl
[~ w wo
| L ) W L=
" e < QN
N [+ d D Wexg
Q wo Q & =»
a Zoo vy »x0
Q wny
W =0 W= inNo
W =i OZ LN
L o= [« JTVE Y > e
W no e X
0OV O Wiy
w a D oo LI
- (8] W
-~ W C SN »
L O QLD wwe
W & MU X
« 2 - o Wk~
€ O O wi= =D
D Ne XD
(%} = 4 R Or
Wil ‘v
O C o = v apepn
4 (L] (-1 <
o oo TLILA
= GO Vet
L der JwdwN)
- A0 OrQpFeo &
. 4 O U « o
O Og ==TWEX
b e wQUEUW
w YU WwLOgxOwe
Ve il U &
-t et
Q
v O
® @
DLV W

Q0000000000000 QO0O0V0TOOI0V0OOROQA0
Y OF= D P Q= NAFU O P QNN PNV Y P D P Ot NN PO P D O Qe

NN NN NN NN NN NN N OO O OO OSONOINININ NN O NN
OFFmoommc-F FWFSOL_PFOFFNFFFF FNFF-OF o AL
Al U
WUUUWWUUNUWU UUUUWUUUUUUUWUUUUU 23D
PPPD.PPPP PPPPP’PPPPPPPPPPPPPPPPPPP

Q o
Qo0
g pmg
o
(L L]
w w
r
|
e W
(= BN =]
w w
- -
< «
Z2 2
-t
m (=]
28
o W -
-4
»x ~ > 4
3]
b Sl o Qo
N\ (d
MNN -
QO «0O - o
b Lo X N
[ 23 Laed -l [+ J
NONO - ~
L XN X [ ] " =
L O, ®© [ [ P =
Qe ol -
o o wem ® (e ] Q -
WLV Vet (L] | ™ |
oo pun e fum -~ T L o
dTIZ DTN b x - X Q = X
ZonZre e e -4 a - 4 VO £ &£
e OO KO~ T 4 - Y, [ W
(a]-Va'-Y o, am 4 W =< o -~
& AQ +~N0 w > We W - . w
(@a'mla VNes O~ > - > - - >
Qe e XX I\t » - e UM o w =
C“C“ NONO .Im "m .h.a - Xw E - X
I [- 4 £ W o JEXD L
> O Q3 Wik 2 X0 W UWFR (T
w W —peoify avsd o Pod 4 ® ey D & ETOxD <«
TIXX T ox X ow - TO0 W XU W
O Qb= et ON 3 o > ) T V>IN >
- - ool yunt o g - Q0 [} 4 o X
o oL meveugles o o e | I Xem o o ediilana
O O ONOp e N S <O T, ™M Zew ™
CmiOrd QOMLS s + B s 4] Lebont 0) wd § Ooil) o=t
T e e DOROTIXTI PO et *l « ¢ P O
NXNX oo o mtmipios e~ N o=l & “Irw sl »
wiNwN 00O warw VOOXEX =t O | NDO | OND0
NN ware P e b wrw O | wONrnuFTw Nt Do
LY Wl g€ WA § EN Ol =iy L) »oll)
b Aot Ll o o 4+ & + o b=t HOI>PELr OE i~ L
[ L d [ 4= =] d>O NILXOULaCOX [T 44
FOFm ZBEIULILUL HWHNN mEZOOOE m.lmcw
-d
O - QNN o N
[ vl ool guosel ~N "
® © oo > [
(8 S ] (818} (&



- 23 -

0000000000000 V000000A0VO0ODAVO000O0ANORO
NP O P00 OV Ooste M PN O = 00 P O et PO M D Qot O PV 00 VO =N (Y PUN
B8P P SO N0 0 0 00 0 0 O PP P P P s P P P 0) DD “g
UWUUWWUUU Uuwwwuwuu DIIDIIDINDID UUUW 222D
asaaasaacasocatostansantagosaacnaocadasssacondoa

BILI TY-CLASSES ARE/41H

PUF02890

o0
o
Do
NN
QO
Wl
22
Qo

-y
(=]
ol
w
Q
w
w
(8
»
w
w
-l
o
(S}
gy
e
w
w -
b | -y (8
L 4 g Ng =z
(8] Poonps @ =
w % T odd 2] m
[ -] Vv,
WE =g
Q v ITOMme )
w (17 ] = wudime w
Q Q v) (4 - w
< M ) n<g Qo0 oo (7]
- o » w <0 41 v
() [- 4 —ill) 2 0 L4
* - QO = o - a o= g P
- - -~ - - -8 < < (8 4
[= B - - 2 Iweme - | -
— - O ~ m - (%] | 29qNg >
-l D - b3 oo Wit—el b~ —c
Q a 7, ] (18 [ g wn< [ L &L e §
9 a X X - IX Q Z- - = STa e
Pe "3k T8 in & B8 or> o g
- - (S ]
- ” - N & - X a = - = ﬁm
- e W - e W - s W -4 - [T el I ) o=
o “ > - -~ > - “ >> - a IV & g v
(%) g % e Q > o - 4 > L g A 2 O
e X XX X X XX x (=] zr waow v W o
mURC o XV o [ {S 2.4 4 [ 4 Lo g | (= TR
Ol w =Ouny U ~Qua WU [T w 174 =T WXX NI
TV € MNED X JNED e . 4 (% »»Z L 2 Lo T gy L ]
MYEO W D0 W D>WOD ww (=] a = =T = VIOL
>N > T > > I >N >> b < 2 i~ POOQOIT m=ZTZDO 2
o® X o X * X Q wlZ *Pimeied T
ifhlovey tijver o= Wimawr agon - V) ey Y NN [~ »  anp
S M «Ze M Tl MM ~N (=3 .-} beolleoo o geeyd
B omiD ot whormdl) wi rtomil) miot et TOO X OW O=~00Q00Y
ot ™ 8 O O N O OO -0 OO =0 I=-IT VOMNO®
s el e Dol VvellWere Wesr OV Al VNE awiQmied (=M spe® O
1 ONDO | 020 1 QN0 DO O~0D UL wwillwe F ~0F sOUL
TNt T OXNwADZvw OXwETww Zww jwZ W (i sl omi\w
NAEW =il g "l N ol =W Ogllie 22+ SLZ4<C will il
QL R Tt fepe T =) XX I Qor-oor>

L adon OLETOE OLEdCEE Sxe OSES we SEIVEX SamsLea
| T W Wer
SE 8% =300%S SE% g <=

s B

o o =) one on ow
-4 <+ m " oo 00 M~
% o o o - g T o OO
o (&} (&} L) o LLLL oL



802 FORM T(%X

v 15)
o jefaet E"s'if?féﬂ‘ﬁ (ghoNEAN) GO TO Bgag.
SO T e :muﬁﬂ?&?:ﬁi:&auw"“'
E OUTPRINTING CURRENT INVTENSITY CLASSES:
E 801 é : §R;NT£8? gs !NESN;AT;aghTA IF SPEC IFIED IN PRIMDA
UR1T 2: ) INTSTX
M ig 61965
MITEICST] (e
ua Eg'll :
940 CONTINUE

END OF INTENSITY DATA SECTION.
INPUT FROM STABILITY DATAISTABDA
LESTRING:

E§§§‘§;$§z;§iégI“TllL TEMPERATURE GRADIENT (>0).

g'xg 'gl iT OF MIXING DEPTH: IM (METERS).

oM O O O OO0

\ §

A A-? M3

ANMQOD ;N.Dgrlf «NE. 0.)GO TO 8680
NTING CURRENT STABILITY-DATA:

387 Egéﬁxi gi ¥ N THE CURRENT RUN,THE POTENTIAL TEMPERATURE/2LH
s BARAANT, (3 o7 Fou.Plo.d3
835 Eg"ﬂ‘% lﬂ 1334 Y0 FATXINE EAVERCES Lk B0 KHT 1 B4 2, on e TERS.)
gg i §§ ) STABTX
it o

G

¥ VOUOVOOVVUVUYVUVHVOVETY UVVD VD
FIRFARTAANARS AR s

S § §%

C

(=4
N

[ ={~¢
W

cC

VVOVVVVVVIVVVVVUVE VUVDV

ccC

..bz_



Y?H‘ 54 82} LI o

w aﬁn**
oy %m

E wl.l 1 s.issm..a....:: .................

§ PROGAM 1S ONLY PASSED ONCE.)
CATIONS GIV!N BY ¢ INDOATA! NRSTAD

it

gms isE"in ﬁim gau BL1 STARTOATE®: 16roXs1 ONSTARTHOUR®: 16,
;r ARt

O Tt

CE ISt o s

I PO S 6§ O IS
SOt t0 S GCo0000 S0oo000008 SOB5008003S



c NUMBER OF PUFF RELEASES PER SEC: TAUINVERS. PUF 03860
c TAUINV = 1.0/ FLOAT(TAU) PUF03870
¢ NUMBER OF ADVECTION STEPS PER SEC.: ADSTPS. PUF 03890
C ADSTES = 187 FLOAT(NTAOV) BUE 039
¢ BASIC 00S R PUFF3(GRAM/SEC.)STAU = GRAM/PJFF. ngg gg§
BADOPP = I¢TAU PUF 03
¢ NUMBER OF BASIC ADVECTION STEPS (INTEGER NUMBER) PER PUFF RELEASE: PUF 03948
c NADPRP = TAU/NTADV 3
¢ NIMBER OF BASIC AOVECTION STEPS (INTEGER NUMBER) PER WINDFIELOSP. PUEQ3ST
NADPRW= WINDAV/NTADV PUF Q39
c UF 0399
¢ PUF04000
PUF 04010
C TOTAL RUNTIME COUNTER: TOTTIM. PUF 04020
TOTTIM =0 PUF 04030
C PUF 04040
¢ PUFQ4050
COI‘GTE& SOR RENMOVED PUFFS: LEAVE Pb‘F r §§
C ABILITY PARAMETER FOR PLUMERISE: E §
¢ éiaega = c/9¢¢o§n§¥5102» S€ 3‘82 39
CONSTANT [N 20RNECT TH PLUMERISE FORMULA DR USE IN PLE 2}0
¢ CORO OV TNEM s TORYEC TARNSYL! PUEBs1L
CONSTY = 0.6667 * 1.6%%1.5 PUEQ4130
¢ IE MLXING DEPTH LS NOT SPECIEIED,SET NOMXDP = .TRUE.
X F(IM <EQ. O.) NOMXDP = .TRUE. PUFQ4160
F REFLECTA AT GR FIED,SET GRRFLX = . .
c JECREELEETANGE 87, cggungsvfiaaz.SPECI €0, SET GRRFLX = .TRUE PUF04190
c MIXING DEPTH IN GRID-UNITS: 2ZMG
c ‘gngNé"§°§¥ln XING DEPTH 1S _IN GR1D: 93E°“§;§
TECIANG IPAT MIXING DEFTH. 35, AN3ARS POFOS
C PUEQe240
¢ END OF INITIAL SECTION BUE 04250
¢ UF04 56
¢ PUF042T70
CH e 2 S ¥ F RS LS SN S PGSBS R SR e S b S S S S S E E e Rk h b g PUF04280
CEes38CALC %ATLON glggN**#***‘**‘*##t“‘#.t**‘ PUF82§98
E##### L 3 E 2 3322 % Sk e eSS S S g e eI S :8;86300
¢ READING STABILITY CLASS AND WINDDATA FROM INPUTFILE: PU 43%0
1135 REABINS, 31481 1TY SLARt i ANBAYANRATA RRON THEY PUES2359

_9z_



00000V 0V0000V0VQ0

PEL PP L LI LIPS ISP PP
WUUUWUUUUUUUWUUU
[[N-9-4-0-9-V. 9. §.¥.W.N.N.¥. 4.V §

- 27 -

Q00000000000 VQO0VDOVOORAVOO
O LUND PO O vt P UNO M DO Ot NP0 P B
INMADONIERN OO0 0 OO0 0 OO PPt Pupnfuie P

o5 04 4 b4 e 4

P mn it
Al b Mbd

2222 232IA2IIIRIDIIDIDODIIDI

astasacaaqcaoadasacoacaantaaad

ECIFIED TIMESTEPS

i

SHIGO TO 1150

LA
+

LASS IS NO.,I1)

&
DngNARlLY FM WINDDATA SPECIFICATION)

BER OF WINDDATA SPECIFICATIONS: IWIASP
ITY CATEGORY FROM WINDDATA:

THEs 13438H. STABILITY SPECIFICATION

€1) NRSTAB,POINT

x
m <LOO0FO00T
o 1))

VNC @ 0000 0 sMminimiT (N

m 1 DUV & o oy

O H DNV O D O oy
AL
- | -l

Z LOVVLVLVLVLLLL
DO & Qo v eras e O retpustma (L

QB Jlh b LU L OO0

(BRI, 4% T e T8 & 5 ITWT)

o o
0 n
-t o
-t ®
o o
[ [S9
Q Q
(L (L]
o o=
- 4
o 2
- L
(%4} -l
g ]
[ J L J
w w
4 Z [
) [} (=]
- - us
-t -t [
* + <
- (g -4
-~ - ey
w w x
a. an o«
P >M W
- ot
[ ] [ L
. 4 x
= Sw <«
— oL &
’d e D
wo < e O
[ d '™ L L 4 - 4
< 0L o o
Wag V- Ot
o « —ony ° U
w o ey Wet O
—- BO I Z=-
Do mP wy o -
Do me LU N =D N2
e B BNDDPere ML
[ ol =D ) rier O, W
(7, 1Y) NN~ D
a AZ+Y0N O «=Z
=% VNWSWOO> O
D= X wd =D
Oew OxOW wd O
Zu. XD CuLWO20
st Pl )N DL (DP=L)
(=] Q wn
" 90 [ and
-t [l -
-y el ot
W W

CURRENT WINODATA PRESENT.

IWDASP +ANGLE, SPEED

NG CURRENT WINDDATA:

161)

WY oLLL VU



AL

N
&
&
30 AVERAGING TIMEIWINDAY AS TAV:

HE é#vﬁQH NlNDDATASET IN THE CURRENT STAB.CLASS 1Ss ANG
S E O=,F4.1

NN=1,NADPRW

Wi
i
’
LOOP THRU BASIC ADVECTION STEPS WITH CURRENT WIND FIELD

U

- 28 -

SELSRLRSLRLSS

aaddaaoataacn

0000000V OQVV0VOQ0O0
QP Ot ) LW D Ot NN VO =D O
O Q shral ptendunion et NN NN NN Y
g A A A A A d A Al e a0 AL AL AL AL AL )
WWWWWUWUWUUGUUUUUUUW

aadasatadandasaaaaaasaa

o
[}
. ~N
(TS L]
=
(=]
- | o
= (=] >»
P (L] .}
(S Lo uw
g - - 4
L o w
g = p
» o~ [ o
L] =l o8
o W - (=]
" O N <
 alee -
x W Q-
Qo [ g
& N ik - =
Q o il (L
- u Z D -
[ - el [ 4
< -l (L
= m @ z. T
[_J
- 0O 4O - [
w W N [ S ]
e e 0N o Py (=]
< 'S [ W Qs [
5 Ry B
=g WN g~ (%] (4 m
[TW. 47, ] O, red [ =] =)
oo.N v N v X0 =il -
4 QO < Qv il "4
sz w0 * - AD -
[ e =] - =t ) - X oa -2
F - OQr-O Q =0+ a -
] L4 g (%] a =~ x o~
™ ] (S Qe & = L= YUy ~—
=9 WQremZy 2D m - N ZZ b
o - () L] - O M w
(K no - JTTIR] e | VW) W (- -]
O VNE o E ik WE W g JI0 " 4
OV JELO e | EZND SxX VI XL O i
W 00 > WZ4S 0L « FJdD <X [- 9
~N O Qxtn =XV W e 'S Ve 0O
S =g Ol *dd & poet ) a0~ L "
e o »em o WE w - h [
“ﬂ “ I.Icﬂ.m MTI’UR" w. o <xh W Lo
(=TT ol e B} i3l
>Us » n@aWG - W—aZ b~ N J ZTo~ aAd ne
COm= == [ g L D £ mEN a 3l et
ow W IO~ = 2 = O &
OUEw NN e 2D Zr-QOw TO 0O P 2 [ ader £
Z W B 2 Eod=Z0 =il m O VI = Ow
=D NNy e Qe OO N > e =2 N
ANGE sdodpior b WAFFY QG m wdih W P T
Saw T 5 mowniwn Og 2 Loa To 30T
Ly Z W L d
DL e mmwc (S o T o I-w - e UMD ) he |
w 9 i)
N [~ )
N N NN
- - -ty

U OO0 WO UW OLVLY U DULW



Q000000 OVO000
O~ PNDR  ~NNPN O
ONOOOAMNN PSP
A A A LA A AT A0 A A A
Nooooomo Q0000
FFFW w.u. Al b
PDDID Wuw DI
acaodaaaa agaaaa

ﬁ&FS SPECIFIED SOURCE STRENGTH®SEC.

-s
[ ]
J
-
<
['1}
b 4 -4
(=] [ ]
~ " -
-t
«
m '3 [ o
5w »
(=] (-9
(L] - L)
x Z ~N
- » gt e
[=] - - hd
Qo - gL -
Qe - o
oW W g
DEZ = OO w
L4 b 4 a
o VM L= Vv
oo W -
-y N DN
(= 4 a 33w
D"IN o -  Y)w
o sty BetQZey
N " o W) il »
O B Jd ) I
Quwal & z efil) »
o XN ONIEN
ol - Pety]
WOO0Ow mwilZw
O mimt,) = JOW I
shefNNW W W
0. i@ WD
- < VNEVI—-«<
——ass Z582%
a =a.00a
00
Ome
NN
Ll

POSITIONS

I3

- 29 -

SESLLRLSY

. W.N-N.N.¥. V.N. 9.4

G _PLUME R ISE

TER.

H
(
L
Y
(
(
U

ik =N O.VIA WL

Q
T3]
~N
-

ADVECTION OF ALL PUFF CENTERS

UL WO WU O YOO

Q
—
> g
-l w
) (7} > [
< [- 4 < [T
(- w w w
Zz - -l -
o (17} v
~ x v v
- - 'S <
€ ZT &N WL T
m w e
n e 'S
- SH" T8 W
vy W J w.w [- 9
(2 el >
L aato (=] 4
4 Wi OX [- 4~
b= ] Wik 2W 00
TURD = [- - 1)
(=) - 0 - -t
- Zw VKO [
[ 4 >0 (o 4 NOX>
(L) [ b o] <=0
b U= - 0N
- wo T4 o
- LW - 1 ..W..G *e
N
(74 (a1 ] .qu = ooy
. 4 S d XX ome
W V) = L U o
b mUX QWE g™
= Qg WL ol o »
W (7] o = N NN
(&} D ZD vt g ity
>>008 OO0 L 4
FDFADE 3 =R W ey
A.lm [ 0 ) = RLNA}
Dh=pild m D=t X =D
QZIEDNI Maiem DNIA
gxw wnd ©) snopu=
Ut 9 Xl i~ Nea.Q
OX>p-2ax ZO -
OO VI O (LITTY N ]
W>>>» ) =IO Zm
(& L) 0 wmag
ZWNHIZN O mar-me
< L () wWo- acdd
2X»p=gt) >0 HmeDd
OPVODE OO0 3 U P
L {=T- "2l oty 2. W. §
Q
0
~N
—
WY VDV (%)

O 00 0000000 O0O00Q00O

M N0 DVDRONMPN  ~OROPND

0 90 OQMMfafupe  popepeDODD

LA a B a0 g L A I A ] A a2y
Aoty Al bh A b b A

w DI DIV DIIIID

a o asacacaa acaaaaaa

UF

?ggT}nERE§£ﬁ§l§a #IHERFRKLADDING DEVIATION INCREMENT

WR

(= & & 18]



- 30 -

[elelrleleleleleloTole ToToTa) o o’elelale alelelolelela) [elelele ololale’elelelele /ol lel.]
PG O=NNEPVNID O OwmttN AP OO PO~ NM PO D O =t PN QD PO NS DO N
[T RTIT TR WTRTRTWTRN " mmFFmewFFF FFW F“ om (TWTNTE

('
SSESREEELLLLSLLLELLLLILLLELSS Shisgigunuiguiey
atadsasbaodanaasaaacsgcaacassonsand asdaatasaaadadand

-l
> [
. (L]
(L] w - 4
b 4 - I~
~ [ >
L — Q
] - - w
- [ [
- - - - v
= o a 7]
o o . [TT] =2
- N (=] (1 (=]
[ -» oom 2 L] [
N N o Q - e
e Pos -0 -d (8]
- Ow [ 4 -] 2 w
-l v (L] ] w Lad >
w - > r ~
a Vb w e - w L §
o W T " .
= =T - q = bt
a Za d Q w ~N =
$S iz Z S . 3
-,
- 9 W (7] m w - (-]
v o »X - - [~ W o
" - CJ EP “H w o« u T
- [ d
z >0 NG ~ 5 3 2
= - >0 <z s=lone -t Q 7] ' w
o 2 S oxw o E oz S z
[ d
Xy W w:.lo - b od - -] [ =T - - o a, =
W @ - @ Dud N - X a
= « o o O QD Q -4 W -4 >4
W= = O » O P (L -8 - 9 - = " Q
mEW o wiN BN w b4 o - o w v
X o " e wdo=t - - - ¢ « w W -4 [
=2 - pmw e Ooxw - -~ w < a 2 W o <
Ot N omgd ”30 .WD - O “ - o - o
w e o TW re b 3 - [ [
- = =d Wﬂ =11 g& N e - - | (O] w [ -4
XN - Qb= w - -8 (T - Y M W
B33z e %5 3% o 38 o %m3 g
™ Q. ") . - ® [t 7]
PMW w We e FO~ - (77 o w x - X —r O
Imoor ) AOD ON =EZm ~ZZ @ ~ ™~ w - OW waot
N W A - > - X O < - - > N 2 Ty
D DI T~ QO '~ Ot P o 4 Q ) Den O
o0 o0 o u - 4 I.._l_... HB.I. OMBT a "0 “ J' “ =z ..n P a v
o erowt W) -fd - L e o - 4
o~ Q Aw VD axXd OFQ " o oo (Ll 2OE O
e e w » £ o0 mPpNILI § o~ @ e 0O = *B Wes
b ar oy BN ] mm O Oty ™Dl -~ e o b ey oy ] m
oo e = il ZOJ Ol riai Y wad =™ o O J =00 LI
NNN & mZ < oD Walad = od ol o N | AN OO NZO ONN =
e 5 (J O me M= V WOWE = W™ X m ZON O™ Zosoms
et g/ ] (LT % NDZD OOITO™ ITANNw ed FwDm mwwe
wddal OO0 O ZD ¢ W AN MrwIdw (NTeP, Z 4 (& Y |
wiaw OZ A m=a D> N> =N mo U0 g D
DO J - - EAZ O>AOCK Nl # O X § wineD = O@b=f= JOM O
g ) v (|0 Vwd TLwLTU it 1- 9. o< - L £ ¢+ 4 Qda J
b & ZU = Wik ¢ WAL W I Hovmmn WO we=C0 U «
AGA U e NO e KD ) & F 4 Y ALV xoad o
-
- 3=} 7,3 ') Q
Of~ o~ ) o
NNy ~N ~N ~
ol guy —f -l -

WVOLLW OV VLV VW (=8 ) (615 & ] DO WLV W VO LLO


http://1L.ANO.PTBL5.Ct.ZLBT

- 31 -

0000000000000 0000000000000V ORDDODOO0D
PO O DO attNOVPINOON O Ort NN PO BT O =N F VO =D O Qe NP N O D POt
PE L LSRN N0 000 000000 PePoiePefuie o fo s (DG D DO O O D D DO

33533333833338 8338338833838333333833838388832833833
S LSS

cacadaadsaaaaca adacaascadacoacaccaaccacactannasaotacaat

('
o
2
= o
x o e —y
[}V ] -l [| 8 | o
b ' «
& o P -
w o a |
(& ] | z
» - o= |
('S (72 W - (S}
W, ** - 4 Q
2 w w L4
am - 4 L
s e 55 -]
cm [ ot “ & TS
g « Y
we E W o v
[ ]
Zx - F w X 2 -4
»eld ~N W x w - Q
z -4 W. i & \
» [
o= > & - -4
- X VO = QO Q w
o [ - 4 o D [ x
w < O W LN -4 e
- 4 xZ - et QXL (T (. T..T.. ...}
W =il I wh X -, e e VNV d N
| ot X % ZO V- X o - & 5 > 1
w W oy O DWNG (=] ¢ + - BANNONS
x ~ “ -t w3l | e - m 2 2K 3w 2o PN
< wanen - -0 Q ww (7] I3 2o 3o iiing =000, =Q.
[ 4 o OZmM - WO TN w  (BOWVOWOOVL xOx0xO
L S (" L d v w gl N O cddcdaax O pFelt—i=it=
Qtlh WYY #* ® Vi~ oL xX > 20 Likhipbibid. 2 VWV
LWope 0o X o - Z TV - wd N G DOODODD s st bttt pusty
wDNUWNN D -~ (7 ml DD = W W J -~ aacaaca O
QA o owre I e 2 X Xt O Q W = [YTRr T = )
- Y ww mETO Q =il =0 # - % O W |+ W OOODODDD
e SIS S TT IRZ K 5 3 59 mmeene § Sinon
- ~NN
W 1 Mmav - “o m ”" T XT X v aldadaded W ® 009 00
N wICL We ¢ = Xp~ Lo seqreeesc < anoood | o e 2 o
VIO o bl = N T Do OUrwlh FmF U Ot i f OSSO
W DO Z| e Ne P [-% ataga Z atanan O e099 900
[& .. 9] puppu 2 - pmg Dot peg P [T 4. 3 > g ]
O QLI =X ¥ OW = NN =By 22U NBHNEN A0 A
ZZr=> qDZ Nm L ¢+ 4 WV WDV moll. - x0xXOXO
s Y -l Z ™ D> WXWRIN T MNP NN O e =
x AXN Dkl W Pn DEXN XOxVOXY o FaAFAFA o VWV
C<WHITITET VLIV O a OrE L weeoplowg W ZOROCD = e =ttt tutpns
50000 2328 I or Jxgx CLSLOL nu LOLCOr & fnome
e bl U WL
ROV S=-o0 & Kb IFEL LTize B 2o o = —




- 32 -

00T O00O00000000200ICV00VVO0V0QVVVOCVO0O0 0000000
O P Oeut NP 1O B O O etV FUNQ P D P O et NN PN O P DR O o NP UV O Dot PN O
POPPFPrOYPOO0O00000 < -

6““6

W FW Mo FmFFm U Ao b bl - A W OFFFF FFO FFFFFO

uwuu UUWWWWWWUUUUUFWUUUWWUUUU =22 Uuuuwuuwwuuuuu

atttasaadascaacaaasssdatacaaacasaasasnsacsancnancoadc
-

N
~
L]
L]
[ ]
vy
Y
N
»
»
-y
("3 ]
- a
m [ <] w
- -
~ (- 8 7]
v L
] b= (L) - =
~ - 4 v " st (]
| nd - —y
a O - » - 4 -
-0 a Q. % N (&)
[ 94 =3 o x x > + w
g 3 3 33 3
L] -y -y
% - & « <= 3 2
- z - s o
=z - W - o
m m w . O O o N X o
-y = < -l 0 ~ (D - 7
i [~} vy w NE = b <2~ -t <
P 4 ] |t N - (&) + o
* W Q. - 4 A O X a ¢ (L) v
[= ] o b - QW = X - m m
W) (4 [T7] -t) o~ w N O =
- oMV OC U wl O Q X O = o =
- D ac o D O N Z O N & - [ 4
=Py v w a N Q UV ~~ O < b |
(L7 W] (=] N N W i A - o= oy -l (=)
wWo=- O Z > a &+ O8Xa a = Vi OViw =
Sbg - S 085480 235 8 3
e - - )
a7 PR NN O 0 N 236 b 2 3 o35 T -
2 2 Ol 1l & wiNwI Nilieo e x X VO (%]
Qe 0O 0O www O *PAPUN=BU > o - - [- %% ] [T7]
[ AP RNH ™ NEXAPINIEX > 2 6 =0 m -l
A = X >N Zoamm o Prail]l N o ONEN O X Zrem - ]
NCO 2D dird ol =NNN O XN N NOAXRER O W wmled - [
<€ o D Sl WW XSRS —_J% o, ir=pH ZO+ [ g [
GO v = DIZI0 00 O#8RPF J VD ~MMONOPIeUI~ N # W O <
o m CUW WI ZX > M. I.H.NITM.N I.UIQ w WNK o S
. -0 -y ) — o o
e B KX XN %“Wm B QOO Sy Oy w [ -t P 4 W
X0 Q VX TX o D) QTAVOOL = > O T O w Q
g e O DO VY Wy & OO (-8 {8 L]1-VL".6 @ =T (%]
= L re e e L Wethmmpwlm | D) 4 O D -4 4
IIZN W ATV WV = - »a.un O « o= = o "t pup
PE o N0k PNJIOAN N = = D W g W O
i « = H NN < O O (7% 4 OQwlQw 0O ~ald D) Wwe
Oor o4 TV NN £ OV X Q O e ITIAO 2w 1o
IV D wekX 2 DX ™ MU~ OO - BN > NNI - O ™
Woew O JEO OV VOOV 0 w20t -4 - b Dw = s
S 3 aoo 98 2L 2 OSitsosedos 2 S Wor 32 2
g Pt Pt g punbiomt
Duem O ANV AV VNV mlP.l'll.Zme > = O g€ O W <=
s Qo
o o
N w
-t -

(S]E 15 18 ) VW YLV VLW O O U LLUVLL



1300 é

OOOAIIACICICIND

20 lgzé§§t'ga?fzfnaptlna .NE. 0) GO TO 1600
1393 FORNA H&.BOxi'PLOT OF_CURRENT PUFF POSITIONS' 116,
1320  FORRAT 1105 308 1 TOTACEYS A TE LS PUFFS HAVE BEEN RELEASED ANDS » 16+
&'PUFF$ HAVE LEET ThE GRID. S}
1325 FORMAT {1H¢, 24X ¢ 105A
¢ st oy,
1358 EQRMAT(10e! §x310§£1: '
g SUUMING UP ALL PUFFS RELEASED: SUMPUF
B 1359 NSUF = 1 ,NRMU
1329 eOn 0% "sheur e ?pu#!scuaus:
NRITE(611301)
NR TE i3‘° ITOTIM
Wl 1200 sumpur,.LEAVE
WR ]
WR 1

FLP ABE
ONT [NV
ND OF

SECTION FOR

F
R

®oeoe () e

Lil2¢Jds1) .NE. O) GO TO 1260
DVECTION SECTION

et ot SR e Ottt OOttt d b td ottt ittt b bttt ottt ittt ettt tsddiad
L1382 88 83 ddodintt it gglgﬂlNI iinggN Sesh s2 s 885060080000 5888
33 3 E SRR RB VPSS SRS L L Lt 2 SO ESES S SRS R S E I SE S S S S SE SIS S

OUTPRINTING PUFF POSITICONS IN GRID.

SKIPPING PUFF POSITION PLOT IFf SPECIFIED:

0To 1?95
a XSBeXLB)

+VERFRM

=VALUES OF GRIDy, STARTING UPPERMOST:

fend

00000  VVUAMARMAARRNS & &

VISV OO WS WNSOO D~

VVVVO
C CQ¥:
W "

VOVIVV “V'D"O‘DE
cccc CHECC‘?QC
!N INMNN
O0000 OOOOOOOLOODOO
ajadiagnl  aluiad
OO0 ODUOOOOCOOOOOO0

| =
ﬁ

mmmmmﬁgmﬁm
©

WIVE=OD NS W=
OOOOOOOOOOOOOQOOOOOOOOOOg

ccC

T

gggvvvvm
ool

_EE_



- 34 -

(=] A0O00OCOVO0 0000 0000000000000
Q@ Ot NN PINO=-BDG =N OP=10 POt P O D DN -\
n Q00000000 ﬂﬂll M111222”222222333333
N 000000000 OONN WOOOOOOOOONOOOOOOOOO
3 SSSSRELLLE SRLS NNk St Ly
Q atasacscanga aacaa aasaaddoasaacaanaanand

o000 O
GO N

5555 5

ataa a

w
o
[ ]
oy
O ®
VU ™
m
— -t
o
Z 0O
[
(1] 0
% 3 v
a '}
- bad (1Y)
- (T8 4
14 0O = b (]
- QO [ P |
[t 4 | w
Q b4 e o O o Z > (=]
) T~ M x [ 4 m W e o« e
[, > [ 4 W“ - & X [ (- 4
=) e ' S - ® 9
ve -l ool (g '] vy [ U
5 202 Z ¥ Z 33t M
oy [ J [
['7] =] L ¢ L Oty | U = o >
2 (= - x - W e XOO o U e
- v ow - 4 e | oo gy = aw
< - 2 L - ION o Oloet e VNO mEO
> a - 4 x wm <« L) O~ O rth et
[ o -l X w Qmd P ud Ve O (&) w
> $ 2 Z -z Z "o S50 za6 % el
e ) -
4 m Vg I~ (=] T [ M - - Z L
w - wX odo - w D s B W wn X n Q™
m ~ b~ 'CN “E‘ e Qupo OF“ WC) "h », GO“
- i S “- [ ]
- ® ISU!(NW»WI.REM .v.lmmu...l:.a o -
2 > X O XO (8 Q X X WD XOr> Qee Fedon Wiomop=y
m F N A VWV & O QO |} mn - e ONJ ogvalpey 4 SV
o~ gl £ DUW) ey - 4 e > b XX Qe
- - .H “-HCONX “u et E o nuA.l N“EDH.H o Lb.ﬂ
ond ) - [ 7] * =
' E S ' € wh o8 Y7 3. o T | Fweaud oow  uwd
- M <Ny -mmlﬁll | O M- - ﬂ b y - =t
" g T ~ O U Shasdi= o P T
xa. b ] w - x 1} VON. oo wld 2O odaxX =220 2Zaa
QQ~ - NiL +O P Z vt -l TP > WSy o
xXOs == O =0 A0l > w QO W OWEZN B aQPXmM (L1
BDAHMO I O Z Ol = - ONENDY ZO +O~ SZre X Or-Lwm =T
AN N  mOMI XA ZEN W e  dgqp =O>ICUMMT™O  Zml
NXEMPrdll = Mg Dot paMemiliD M3°JTC e AN WD Z0 =l
Wt o BT DR UL Qi) B L] a ZT ZUN= X~ T
-0 ax" (] w® SDEZZ W Ml‘ “ -:(RN MTHMMN CHRQ —t®
vaﬂumuﬂﬂ HKDI.WKCQXC LPV.I SNJJI.TY Q. BreIem o lnx
Q ®\ 9 [ ]
(4] m o ()
1) ] ~ (4] [y
L o -—p -—p
(%) (& &) W (%) (K &/ (& 18 W WUV (&) O W



OO0 om o

22 22

<
L
=4

" 601

ez Raladindi] * I

S TR T e va
(e e L T

P 230
i
i
P
1345 CONTINUE E E gig
g:tl’ﬁ;tg}&?:lyi LINE COUNTER® XINT{KK) E g gsg
1369 X KK) = =
7 By o v el
1vo0 EBATTAGEPL2) Horean pieBadcs
AT IS Y B A e AR R, OGRS een To o cur- BERR
88l ::E igigiéliio issliOH iOgtSflSH gggggz%g
e wastionas cno raas i
el 1 Eiﬁigﬁ
w10 IRILIN 3 B Fik 88438
gell:laFlr:l = MSZ4NY11410 PUF 08840
?:ﬁ%iggigisé“?;ﬁl“ syegasss
e
1416 R&zs&:i?uﬁ’."’-"!az““" PUF08890

- G¢ -



- 36 -

Q0000000 O0OOO0V000 OO0 OOO0O0O0OO0O0OQOOAVOOOOOOOO
O=NPUVWO BRO=NATNO DO NP O D PO =NV E N OGP D Ot NN
9””’.““ “‘99939% o 9»%%9939939 993”“”

A A A L SR LL LS

aataadat acadaasaada, at adaddaatadacadaasdasaananada

RCES IN EACH Y-GRIDLINE: NN SOURCE(S)

(74
- 4
O
t
» -
w . ¢
[ 4
Q m Q =
(] ~NaL < =z
L 4 t <78 . 4 w
- GNZE w @ 2
o O | W Qe . (=]
[ -7 1 4 O (& )
- ¢ -
m b 4 =za. Q ¢ o
~N o=t Oé O e
("} -~ ON -~ -l oL
- - ~d wnXo Q0 9
MMM a = B Oeit=d Oud= b
4 - L] = o), ") » ’W (L)
NHIRH > - - LT L= 2
AN W N & Be men sl S -
Yemif 3 3,3 AW e S N 20 o E
O e 4 -0 ) N e -l bt
A~ 2m V) Unter) ool =4 OC - o s [- =1 €
T Wﬂ 3 s D> QaL=t | BXmEZ - - ey “ a
mff,' > o X = X mor e ) I il x -
-t | L4 X ™ g~E FE~s P> W p =4 w
CONINjonrwd - m-! Wenpl X [} Ol ~un
>0 N~ o2 DOQmive )~ e QO ") -
NNEZNOIet €N o o X =) puUI20 —_—il) =P N\ N x
I.m om.llo MAX> TN §) =~ O o - aZwn N -t O
o Zet 4 N Zotent Opnpunsm  suh = © ] L <74 o TS
Weoeptm oogl | p » ol O (D W, NG W Z W e
DO OO O O )~ tnNZIVE O 40 > et D ONw D VO 2
=N PritNe MXUTZT €1 WO A€ vy Z w90 T ww O
el Z E U § & CE ettt =YOVIEE Y= w AZ0 ™ WOPEZ ™ W =
L o PO etT R Pt A eI T Dot Qb= jpopohpe - o P = -
B g oL W oT oS IR 220 2 oof 2o U
gt (TR P o
LEAD> Hﬂmuﬂﬂk x2ALDE .In'.lDJJ-lvll ~NY W W@ O 2BV
- Q n o N 0
) M ~ Y 4 ¢ ¢
< Y < < < @
-t wt - -t - -



PUF09360

- 37 -

QOO0 000000V O000VOC AV0VAVVO0Q
DR = NN PN G P D PO NP N O DR O NP WD
T
22 UUWWUUUWUU UUWUUUUUWWWUUUU
aaaataataassaasasadaosoastoasanaad

~N
L ]
0
W
[ ]
»
QO N
w X
- ™
L d -
° N X
< E =
(=] o w
x . .
-y - o
(- 4 g v
a o W -
- 2 >
- 4 £ <« "
[ ] W o x
[E -3 -
(=] 4 b 4
w o w ("2}
- ' o £
w - w
> o - »
(8 ] - X 0
e .- - =
Lol —
v oz
=-wo -4 -
% SV Q
- W)= [ -~
ms [ ot (=
(L2 ~0C -y +v4
-4 DU o .. - 4 -
- L ¢ pr -
-0 Wi xZz D =
29 LU o) - W
ey O0Z <L v o
[- 4 jo 1'% (7, >4 D =
aQ - ac »0 [ -
-~ & > (% - D
m gl p=s 4/) e W ] —
Q ot~ ~ - -4 L =
-td ANVOW ¢ x W Vienet Jmet) W W
[ o vt > ZmE ™ BL) w
g~ TXI)=t g W QCI¥ =WO™ eXu~
[- 4 N W o - SO O LY, r=eey
=0 M=MULO [ QX =) | =IET ©
ZE ol o> = N e wJe - +H0
W X ax - ol) NP XN
Je O A - -t N T B ~N=ll)
20 ¢ "NA®D ~O - 1O =Y N OOINT =0
ow eQe o Om € OWN O XN U=~
O OWOXm Mo X O Pl O I NN &
- TNIZ W teiried D il D —fime adC
OO mt mipmee oose Neoeoswt) AN o OINW
L= wIwillw YOO I O wovZO Ortrrwr )
) T wareanr = Netoaw o A\ e
A ANG « WAL [y} 4TUTTITT 200 LA poat{pee
O X +TIXE it O ettt Zm Ctand =2 Lo
} "4 M!.M”m [ 4- 444 m HQRR anCR nmw
(- 4
c'-.erhY.“HHHH_.L MWHEEEPWJJ. & THw
ol
o 0w e NO
- NN nwno
U newn
d b m=f =
VY W (8 (& & 8 (&

ELS PRINTED<«HERE CONTROLS WHICH

AWICPLOT,10,17)

[
>0a

OF LE
TOURE
ALL O

o
c

000000000600
O <M O DG OMPre
QPePoopnpote fo P O OO0
P RRPPCOROG
el e e
(T
b b b e e 1

Ataataacaanna

§

N
1

Re
|

r
;

6
6

[

S
c
l

V) X et

vi
Nt
i

OwW.Ox ot
s

YOV

1550

C

8 ?ONCENTQATION PRINT ING AR

VBECAUSET ATl exlReB"]

-

[ =]

won

Q ITun

QO WWIes

v MU e

m w0

Q-

QO «aw

- EDF-

[

0O O &

O uLuE

-t

QO W

o O

N

)
(&)

c

NUE -
ND SF ERID CONCENTRATION PRINTING SECTION

c1600 EONT

33833

(&)



:
:
:

END OF OUTPRINT SECTION.

T
5000 23" JuuiDVECTION STEPS DURING CURRENT WIND FIELD SPECIFICATION

0 OFECALCULATION PART.
ﬁu F% eu?OGTge&liucte SPEED:

OUTPUT DIAGNDSTA ]
1000 FORMAT(3TH X AND/OR Y COORDINATES OF SOURCE NR: ,15,12H IS OFF GRID

1005 #0

RMAT(T2H FORMAT ERROR IN SECOND WINDDA CARDIMISSING OR WRONG PL
1oxolnggngigga‘gxgnl3scxFchrxou OF PUFF RELEASE AND ADVECTION STEP,
1oxs‘?3n§ﬂ¥?&33'ﬁfb'§p EgEY ?n 0F W NDAVERAGING TIME AND AOVECTION §
1025 coRRAT Lo EANOA 1TA 517 DA A-i éz ION OF3 ®SPEED,"ANGLE, AFT
toze, kAT elt RS 14 iﬁ° 0L ercarton,sue Last SpeciFr
1035l§§g§x33i§ézg g&iisﬁggg IN SE&&N& PUFFOA-CARD: MISSING OR WRONG PL
i32‘s’ FORMAT {150 's'éﬁcec"gi" E"gg”'fg n?ﬁg"? R 166 CoNTRIBOYING purFs
1050 Ag"é”$1§§&2*9§§1?0¥" gécou RENTEDAZCARD: MISSING OR WRONG PL
1923 EERMAT A0 20, BT RS (AN RITEC ERCHUST B\ WERTERZY ciron

CBBTO WRITE(641060)

0 9
8as8o g&lig(§6s§553
8890 WRITE(6,1050)
8900 gsl (6 §45l 1
8910 ERI (6 5060) |
8920 g§l¥ '651035.

““‘“2““'“‘“‘““‘““
e

CcG
nn

SCC

tmwzmvww VOVY
SRARRTRRRTR WA PR

c
«n

GO W OD BRI APIN-OO D

O OB~ N IO

o~y WINOAD G~ S i
COO0O00OOOOO000 oooooooooooooooooo&ooocoooooooo




i

- @fg k|

g e

e i
@ Bl .°‘fa:~§g-zssatu¢,wag,¢eﬁ s

8 0

-COORDINATES O HEIGHT » GRID UNITS(N) 1 G
E T 3‘5‘ 12 DNS OINT lelNSll )oeSTABPA,FBUFL

no
'l
2 ﬂ?ﬁmt f'“r“ﬂc’lm'hﬁ"ﬁ”cn }
“9’ s T | g

C ATIN G PLU RISE INCREM INT




- 40 -

Q000000 0O00OVUVOVOOADDVOAOQ0
WL M= D et NIV PN G o) P O rt NP LN O D P Ot
322220 00050050 Ottt

00000000 00Q0QAVN0
PN QP DP QNN DD P QN
NNNNNNONHINAO OO NN S

arbend et e cabesd b, A a4 o g PR

Aoud ok oa

mtombompumt mbomtenst reb o) ot embontund cugrnbyneh et ebnt oot

A a4 o o 8 bl 4 endend end b &

e

saastaacsaassadsassasacacaacda

SESSSLLSAL LGSR

aadaaacdcboadadnatacaa

w o
-l |
) -]
a X [ (7]
w o 7] € -
e 5 (7] P =4
N - o
" o - 4
2 o o
O ~ () o
- > 4 [ o
5 & s &
[ - o
»~ w « =2
o > & -l o
we 23 2 =z
»
o < 1
oty o~ |
w W o s
[ g Uu “ _n:.. x .
A TN - ] w Q
[- S ] W w < [ w

[ Nt S - ('8 | et

[ - - oy M -4

< » w £ w -
- B [ 4 (L) > X «<

b 4 L 20 € * O o P Q.
w - - W N N -~ U e
O v N =g e e O € Wk v w
-4 - Ot W U= T O We
2 P - noOx o i) -~ dJd -
2.F%E % SR =e

B OV p mo U uﬁ Sm -t

L AL = ® 9 o < W - o
o ™M w Za - pn O W Y X w Q
< #SWr mlw w I.w.l ~ g WO o (o
w s X o~ -~ O Ladn I = -

&A. Pons -y O - NI X D =~ - 0 (o
b3 il Wa.E ~X W oo W, Z 00OV 000 OO (L)
= Nt OPuem EZ200«L W e OO ——— - ;
T 308 o'e 2% S W XD I XIOOOGOOIKG  OF

(o - -l w xx X

wPp T e B a ¢ oL ” S W “ PR PO P hdand
D0 WE o We e =0 AOX W =ONOLUVWOM O w
L, 4 - b 3 (L] -l oy I 4  coommrsratsen T
q<O =P N - 4 [\ L[S W D= DWW Z e+t b ded -]
PN N 0. Tk o2 Z 0V &0 = ITTIITIXIITXT  cadand
wn mO O W e OO ~ ol e 0t g gl oot gmat ol -t “w e

e ¢ OXE LZHDo.XLD o DT oo "0 AP e W wr wra 29
M XD LDV -l 4T T 2 2D r o= e o P o o e e o Wer

[ 4TS (2 2 o1~ N gy o O W dddd S LA L =ils
il =i Visdl IOV, -2 -4 (8 IXZTITIIEITIIY Ll o
o3 I3%E smiidtas S¥- b g EEEiesesE oo
=
e ¥ S3P0 SE|LEEOWUT » == & & DRDRRRReR? L§
-y (=1 (e lolelTale el T~ ]
o -4 ~“HONOE O DO
"2 ["al">)] -t
~N N
GLUWL W O (818 &) WUV LLLVLWVVY (818



- 41 -

Q0200000000000
NP QPO Ot NP NG =D PO NP N QD T Oty
B8 PP L L LONNINNNIN 00 0000000 O

P i e Y nbent e bl ey b et

ol e et b e e P P Y S S G Y Sy b i ool et and cd

:..EJWFFFF. FFWFEE. .I!IWWFFHH
DDDDIIDIIDIIDWIDIIDIDIAIDIDID DD
dadadsaaaaasdadcaadaadaaaadasaoca

o
o
& 73] 0 r~ © o o
~N o -y
Q Q Q o o Q o Q
b | | [ od - b m [ | o
o o o= Q
88 882828 g 8 8
o i Y @ wE L Y o~ =T
~“Z NE NZ ¢ NE O T VZET Om
©op Sy [ [~ opmy or o [ oy [
w w w w W w w w (TS
%3 %5 %3 %3 %3 %3 %3 33 38
=N = e N =0 i e 0 e~

F
v
F
v
F
’
F
’
F
’

e b o e e
O Z0 29 O S0 29 &9
ZUiw e Zke ZWer T FZilwZ i T hiw Tl wF
MTFi%ltRTFBSJ&RT#BQL!RTﬁkﬁIERTéBn
=t hor Dpatime Dot Dputpen D= 2 st D) ethem D tmoh Dpuy - )
T(iﬁrkﬁt REFRhw.ﬁiﬂkEF.FELLHH”TW
Wi, ' [ U
R-IWRI.HR-IHRI"RI.HR!HRIWRI.HRI.HRE

-t ~ () 4 " 0 o © 9%
o
d

N
)
N
6

SUBROUTINE OJRAW (A+M¢N)
THER SHBOTHEIMENGOUERTOREE SRR R INERR]

o
*
r~
-
-l
U
P~
Q

v

W

D

-l

L

>

(L]

o

-

(=]

[

[72]

&

(=]

- e

[ 2K ]

o« o

aLd>-

DIMENSION A(MyN)

ND CONTOURED

<<

r;gfjciigilg‘satxc.JCtn-o.o

Ce
it dey

00 1553 JC=1,,N
1=

JJC=N-JC

:
{

VLO VOULL VLLL


http://ITENFT.NE.il
http://2TENFT.NE.3i
http://IFjITENFT.NE.8l

- 42 -

990000000200
O-BDOO=NM SO
Pt O ODD DD

Bnt ot el

oudpfanbrd el cfuntond ool

SLLLSLLSLLS

aatatanataoa

PUF11750

("]
«
[ 3
("]
(17 ]
[ 4
=2
(L)
L
w
-l
l
w
[ 4
- [- 3
o =]
- o 'S
o)
[ 3] Ww
- -~ [ 3 (7]
- - o) 0 4
- .ﬂ -y Q. m
- [ &
L 4 X -t - 1~ m o =
[ 1 - &> - - mod an &
n -t - -t [~ 3 Y - Uy =
-y n - - lod ® & Wae o
- O « LS - = I a
O o= » L - o> a <O
ot o " -4 -O'Oo .l' (7 ..“
- - T
Ox b x ” o® » w w
De O w w -f\Pe 2 ITax O
(S By | - - 0 W = -
e & » » P m | [L] - apgnpetn
Ow O . ] —_ONO=O - N X rtedeied
o ruam () m - smitD o - o W e oo
Qs witN 4 | 4 L B X W ITZ O V00
D « o a a AN (5 ] w X Wil
[« LB - £ X 3\“0! < :N.- 2D *ess
-y -, W [y oo o Q £ XXX
..nm -ii) X r x E [ i R B (4 -Im QOO
~ad VO L Evw E I~ o\ AN Qb X b oJ NS
ot el [ 'l“ oy ld =i\ o ) 2 o oo
DN N e =N -y s | o=d B il O T W OV W 444+
e =4y N o =NyO N > § NG e XXX L <€ ¢ IIXTXI
owilly oVl Detpnw oW Iw ¢TI D= [ 4 4 - X [ aianiandiend
DU mled w A-EWU - ol D Pl W - ”» wwepw
mZr-T ) | O€O fi=mpZFOCO == NUFALZ 2 | sl i
- ornydi=E ZO § O et™ § mpe § Omt™) ) voseifiyy [ 4 o (%} oC<qgq
A0 8 §NA~OQ. ho oo PO N 00 Jmh mllher ) ) o) of ol D & ndg b 4 4 4 4
b e OEORE EOUQ o B EOIAO s A4 TR S % £ 3660
('Y
IACHFSMMN.EIWTATCCW-I_NTATCC I ) e FFmF
L Gl o0 o O 0000
WO (<] ] Q0O W -
nnn 2] L n
onfonl o=t [

:
e
:
:
c


http://58tO.tl.tO.tl.tl
http://lHi-tl9XtF6.il

- 43 -

Q0000000000000 OV0AVOOVOVIODV000
P @O QettNM N O P OO OrdtN A SN D Mo B QoA - PN O P D O O =t SV
BDRDRC PO CRICPOOO0OO00000

A A WEE&EZQQZ&
FFW U A LI WAL AL A g L UL AL L et

PPP’PPPPP gPPPP’PPPPPPPPPPPPPPPPP PPPPPP

o
W
- N M * B 9 , ® O =]
- o o o Q o o (=] o Q Q
el et i o I — N N — N -
nfynbemposind ©
e ® ¢ 0P o o Q (=] Q m w Q (v ] Q
VO00YP. VO OO O O O o o 1]
Wbkl »
oe oo aX -t o = -~ L ~E 2 ~g o -~
XXXXXM oz dm NZE M ¢ W& O ~Z DZ *Z
CRRPOPO ot ML X *X OX o O ox X
T f YR st
[ 2 oo e -y - - - - C ol C -y C ]
sesebs 30 0 %0 %o S0 %6 %6 “5 %o %o
IITTTIT et =N M @ ot =0 o =@ 0 et
eufgufgmb gufomt oub W e he tbhe We (Le e Wwe iLbe WLe -

d4gad<q<« k=W~ Ual = mTERTERVERTERTERTER
._l -I.IU.ITU-I.IU.I.IU'I.IUI.TU

[ {-1- 47 44 pe Lot e areni-C)

NDOOWO FREFREFREFREFREFREFREF Wy el W

(THTHTE o= B OCome B AL B ACo= O s TOL 00 T O =0 TOL ey = B O e BEW
000000 -t ~N (4] < (", 9 r~ ® o O
OO0 Qo

- o
-d

w0


http://I09XtF6.il
http://iIiVtenft.ne.3J
http://IFIIJENFT.NE.4l
http://1futenft.ne.8i

Rise National Laboratory

Risg-M - | 2361

Riseg-M -

Title and author(s)

Description of the Riso puff diffusion model

Torben Mikkelsen

Date
October 1982

ibepartment or group

Physics Dept.

HGroup' s own registration]
number (s)

43 pages + tables + illustrations

Abstract

The Rise National Laboratory, Roskilde, Denmark,
atmospheric puff dispersion model is described.
This three-dimensional model simulates the
release of Gaussian pollutant puffs and predicts
their concentration as they are diffused and
advectea downwind by a hori:ontally homogeneous,
time-dependent wind. Atmospheric characteristics
such as turbulence intensity, potential tempera-
ture gradient, buoyant heat flux and maximum
mixing -depth have been considered.
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