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ABSTRACT

For the study of properties of air masses which are expected
to arrive some time later above a certain point, one can make use of
an isentropic trajectory model, which predicts source areas. In order
to apply this information as a forecasting tool, it is essential to
dispose of a detailed analysis of such air mass properties as tempe-
rature and humidity. This report describes a method to obtain such
an analysis.

The temperature and humidity of the advected air mass had been
analysed as linear combinations of observed temperatures (respectively
humidities) at nearby stations. The weights are taken proportional
to the inverse of the square of the distance between air mass source
and observation point. Since only at some levels the air mass source
is known (namely at the trajectory levels), the weights are linearly
interpolated between those levels. Some analysis examples and an
algol program description are given,



1., INTRODUCTION

The trajectory model described by Reiff, Saraber and
Cannemeijer (1979) is at present run operationally at the Royal
Netherlands Meteorological Institute, The output of this model is
an estimate of the present position of the air which is expected
to arrive above alcertain point, say, 12 or 2k hours later., For
this, winds from the institute's forecast model are used, Due to vertical

- wind shear the present position is not the same for the air masses
arriving at different heights,

One of the purposes of the model is to predict the vertical
temperature and humidity profile of the air arriving at De Bilt,

For this purpose, analysed temperature and humidity profiles in

the source area are required, Since the institute's forecast model
uses only four levels, a vertically detailed analysis can be obtained
only by using the rawinsonde observations in and near the source area,
Of cource, it must be investigated whether such a detailed analysis

is necessary, As a first step, a simple analysis scheme has been
developed and programmed, This report is a description of that

scheme,

At different heights the trajectory model yields source areas
in general at different geographical positions. The temperature and
humidity analysis scheme must take this into account., Therefore the
scheme results in temperature and humidity profiles which are not

really vertical. They will hereafter be denoted by "skew temperature
profiles" ané "skew humidity profiles".

A survey ol the main analysis equations are given in Chapter
2, Some sample analysés are given in Chapter 3, In Appendix A the
algol program is described in detail and the text is given, an
output example is shown in Appendix B, The appendices .may be obtained
seperately from the library of the Royal Meteorological Institute,
De Bilt, The Netherlands.



2., ANALYSIS PROGRAM

The main characteristics of the analysis program are:

1) In the program o-coordinates are used, because it may be
assumed that the meteorological properties that we analyse (such
as temperature inversions) follow the orography of the terrain.

2) Every significant level of every rawinsonde observation is
interpreted as a significant level in the analysed "skew tempe-
rature and humidity profiles",

3) At each significant level g of the skew profiles the meteorological

quantity ¢a(o) has to be analysed. Its value is obtained from the
observed profiles as:

N

¢%(0) = ¢ wi(m‘i’(a), (1)

1=1

where ¢§(o) is the observed value at station i, and.wi(o) is the
weighting factor for station i at level g¢.

L) The observed value ¢g(o) is approximately obtained by a vertical
linear interpolation from the nearest significant levels of rawin-
sonde i,

5) The weights wi(o) are determined as follows:

At o, the level of one of the trajectory starting points (which
do not necessarily coincide with the g-levels of the end points,
because of vertical motions and of varying surface pressure) the
weights wi(oo) are given by:
_ 2
wi(o ) = 1Ldulog) (2)

1/8%(a )

ne

J=1

where di(ao) is the distance between the i-th rawinsonde station
and the trajectory starting point at level 0

The weights, given by (2) are a very simple first guess,
For our purposes, this guess suffices, because the average dis-
stance between the rawinsonde stations in Western Furope (about 250

km) is much smaller than the correlation length in temperature fields



(about 1200 km, Lorenc et al., 1977) and in humidity fields
(about 700 km, Van Maanen, 1979),

At o-levels that are intermediate between two trajectory
starting point levels, the weights wi(o) are obtained by linear
interpolation, and at levels below the lowest trajectory level
by linear extrapolation from the wi(uo). If 0 corresponds to a
level that exceeds all trajectory levels, the weights are taken

as
wi(o) = w, (o), (a<o;)

where o: is the highest trajectory-level, (i,e. o; is the lowest

o, value, because 0 is decreasing with height).

The number of significant levels in the skew profiles, being the
sum of numbers of significant levels in the rawinsonde used, is
high, This number is reduced in tvo steps, Firstly, if at two sig-
nificant leVels 0, temperature and humidity differ less than cer-
teain specified limits, the two significant levels are replaced by
one., The second step consists of the following procedure: at each
significant level the temperature is linearly interpolated between
the temperatures analysed at the lowest and the highest signi-
ficant level. The level with the largest deviation between inter-
polated and analyse& temperature is kept as a significant level,

if the deviation exceeds a certain tolerance. This procedure is
repeated both below the now defined characteric poirt and above it,
until all deviations are less than the tolerance.(See figure 10)., Then

the procedure is repeated with mixing ratio replacing temperature,
The analysis procedure may lead to superadiabatic profiles, In

general, two significant levels will not be at the same geographical
position, and therefore a superadiabatic profile is not always un-
physical, The analysis scheme therefore has no convective adjustment

procedure,



3. EXAMPLES

The analysis program was run on four situations:

1) 0000 GMT, 30 May, 1978,

2) 0000 GMT, 1 June, 1978,

3) 0000 GMT, 12 October, 1978,

L) 0000 GMT, 13 October, 1978,

In fig. 1 the starting positions are given of the trajectories

"of the air masses which are expected to arrive 12 hours later above

De Bilt (06260). By hand 3 or L nearby rawinsonde stations were selected,

The observed potential temperature and relative humidity profiles.are

plotted in figs. 2 - 9, together with the analysed skew profiles, In

the analysis only the significant points that are left after the re-

duction of section 2, point 6 are indicated. The limits for considering
two consecutive significant levels as one, were chosen as follows:
The 0-level difference of the two points should £e less than 3 times

10"3_2 the temperature difference less than 0.2 X and the dewpoint

depression difference less than 0,3 K, Further, the permitted tole-

rance in the second part of the procedure for reduction of the number

of significant levels, was taken to be 0.3 K in temperature and 0,3 g/kg

in mixing ratio., The remaining number of significant points is much

lower than the sum of the numbers of ohserved significant levels, which

shows that the reduction procedure is effective,
Some properties of the analysis scheme are reflected in the analysis
of the skew temps:

a) A great vertical detailing is achieved., At 30 May, and 1 June 1978
(figure 2 and 4) for example, the nocturnal inversion would not
have been detected if only surface and 850 mbar temperatures had
been available., This indicates that at least in a number of cases
the vertical detailing is physically significant,

b) The observed temps often show qualitatively the same meteorological
features, For instance, the nocturnal temperature inversions in
figure 2 and 4 occur for the different temps at nearly the same
o-level, However, differences of several degrees centigrade exist
at the same o-level between the diZ. :rent temps: In figure 2, the

surface temperature betweern the ' -mps differs 3 degrees, while in



c)

a)

figures 6 and 8 the surface temperature of the temps nearest to

the analysis point, differs 4 degrees. Because we want to end up
with an analysis error smaller or equal than one degree centigrade,
this illustrates that it is not allowed to take the nearest observed
temp as representative for the source area: An interpolation scheme
between different temps is required.

Sometimes large wind shears occur, which lead to very skew analysed
profiles (see fig. 1), On 12 October 1978, for instance, this leads
to a large weight for the station 06476 in the upper levels, and for
the stations 10739 and 09548 in the lower ones. This is reflected

in the analyzed profiles (figs. 6 and T), which are almost iden-
tical to the observations of 06476 above o = 0.6, and to the

average of 10739 and 09548 below o = 0.9, It is therefore essen—
tial that the weights in the interpolation scheme depend on height.
All four examples show, that the mixing ratio at the surface for

the different rawinsondes does not spread more than 1 g/kg over
typically 200 kilometers, while the mixing ratio's above the surfaces
often spread more than 3 g/kg. This is possible due to the method
of obgservation: The gold meter skin-method or humicap-method used

in radiosondes is less accurate than the wet bulb method used to
calibrate the sonde measurement at the surface. The upper air
humidity measurements still show a correlation length of T00 km

(Van Maanen, 1979). For our analysis this means that an inter-
polation scheme with different weights in the vertical still is
worthvhile for the humidity measurements.



L, FINAL REMARKS,

The presented analysis scheme meets the following requirements:
1. Vertical details of the observed profiles still show up in the
analysis. Undesired smoothing is in this way avoided.
2. The reduction technique results in the desired amount of significant
points. |

The value of the presented analysis scheme can only be assessed
by using it in an advective model, Only then it may be investigated
how important it is to know in detail the structure of for instance

the nocturnal inversion, in order to forecast height and temperature
of the mixed layer twelve hours later.
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Figure captions

Starting positions at 0000 GMT of the trajectories ending in De Bilt

(06260) at 1200 GMT for the four examples, including the positions

of the stations used in the analysis,

Observations and analysis of potential temperature (6), plotted as a

. function of ¢, in the first example (30 May 1978),
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2, however with observations and analysis of mixing ratio (r),
2, however for the second example (1 June 1978),

3, for 1 June 1978.

2, however for the third example (12 October 1978),

3, for 12 October 1978,

2, however for the fourth example (13 October 1978),

3, for 13 October 1978,

Different stages of the significant points reduction technique. In

the original analysis there are 7 significant points, after reduction
in stage d there are 5 significant points left.
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APPENDIX A: DESCRIPTION OF THE ANALYSIS PROGRAM

The analysis program is divided into an input and an analysis/

output section. The procedures used in these sections are described
in detail.

I. INPUT SECTION

From the input section the following data arrays are

obtained:

(1) The starting points of the trajectories at some
levels.

(2) The significant levels of some rawinsonde ascents
in the surroundings of the trajectory starting points.
These significant levels are given by fheir pressure
and the values of the meteorological quantities that
have to be analyzed (e.g. potential temperature,

mixing ratio, dewpoint depression).

The input section of the Algol program consists of two

procedures., The procedure READDATA contains the statements to

fill the data arrays from a file (title = CRDD) and the proce-

dure

a)

INPUTPRINT = prints out the input data.

Procedure READDATA(M,DATE,TRAJ,N,TEMPS ,CHAR) ;

(the text of this procedure is found in Appendix A, lines
6000 to 42000).

The input is read from the card file CRDD.(see line 26000).
The first record of this file should contain M (the number
of trajectory levels) and DATE (the date) in the format
<Ib,Xk,I8> (X4 = 4 blancs) (see line 29000).

Then M records follow, each containing an identification
(for instance the endpoint pressure of the trajectory) and
the coordinates (pressure (mbar), longitude (degrees east),

latitude (degrees north)) of the starting points of the
trajectories,



The M records each have format <U4F8.2> (see lines 30000-
31000), The contents of the M records are stored in the
two-dimensional array TRAJ[1:M,0:3].

Then, for each rawinsonde ascent that is used in the

analysis the following set of records should follow:
(1) Station identification and location.

The location is given by longitude (degrees east)
and latitude (degrees north). The format should
be <I&,X8,2F8.2> (line 33%000) and the data are
stored in the two-dimensional array TEWPS[1:N,O:2],
where N is the number of rawinsonde stations used
(N is inferred from the number of sets of rawin-

sonde records).

(2) A number of records which contain the observations
at significant levels. Each record should contain
the pressure (mbar), the height (m) and the values
of the quantities to be analyzed at one significant
level in the format <10F8.2> (line 36000).

Missing observations should be coded 99999, but
missing height may also be coded O, If the pressure

is missing, the significant level will be skipped.

The first significant level must correspond to the
surface level. The number of significant levels

must not exceed 31, The data are stored in the
three~dimensional array CHAR[1:N,0:30,1:K ] where K

is the number of quantities to be analyzed (including

pressure and height).

(3) The last record of each rawinsonde set must contain
a non-digit symbol to indicate the end of the array
of the significant levels (for instance an "end of
6467 on 78101200" card, where only the first "e" is
read). If the number 1 of significant levels at the
rawinsonde station k (1 <k N) is less than 31, the
element CHAR(k,1,1] is not filled and contains its

starting value: zero. The number 1 is inferred by



b)

the remaining program from the fact that
CHAR[k,1,1]=0. By virtue of this construction
the analysis program determines the number of
significant levels at each station automatically,
50 this number is not required as an independent

input parameter,

Procedure INPUTPRINT(M,DATE,TRAJ,N,TEMPS,CHAR);

(lines 43000 through 74000).

The data read by READDATA are printed on the file LP, which
must be declared in an outer block. An output example is

given in Appendix B,

IT., ANALYSIS AND OUTPUT SECTION

a)

b)

c)

Real procedure LINEAR(X,A,FA,B,FB)

(lines 75000 through 78000).

The value attributed to LINEAR will be the linearly inter-
polated or extrapolated value of the function f from its
values FA in point A and FB in point B to the point X.

If FA or FB is missing, LINEAR will return the value 99999.

Real procedure DISTANCE(LON1,LAT1,LON2,LAT2);

(lines 79000 through 85000).

DISTANCE returns the distance between the points given by
their longitude (LON1 and LON2 resp.) and latitude (LAT1
and LAT2 resp.). The coordinates are expressed in degrees

east and north resp. The distance is expressed in km,

Procedure MAKEDSTNCS(M,TRAJ,N,TEMPS,DSTNCS,WGTS);

lines 86000 through 91000).

The array DSTNCS [1:M,1:N] is filled with the distances
between the M trajectory starting points and the N rawin-
sonde station locations. The array WGTS[1:M,1:N] is filled
with the corresponding weights. The parameters M,N,TRAJ and

TEMPS are obtained from the input sectione.



d)

e)

f)

g)

h)

-4 o

Procedure WEIGHTS(P,W,M,TRAJ,N,WGTS);
(lines 92000 through 125000).

The array W[1:N] is filled with the weighting factors
Wi(P) (i=1...N) (see Eq. 2).

The parameters P and TRAJ[I,1] (I=1...M) should be expressed

in the same units, e.g. mbar or o =-coordinates.

Procedure PRINTWEIGHTS(M,TRAJ,N,TEMPS,DSTNCS ,WGTS) ;

_(lines 126000 through 149000).

This procedure may be invoked to obtain a listing of the
array DSTNCS and of the weights W at the levels which are
listed in line 143000 (these levels are in mbar, if the
trajectory and rawinsonde data are in mbar; if, however, the

latter are in 1000 o, then the listed levels are also in
1000 o).

Integer procedure MAXIMUM(H,N,K);

(lines 150000 through 158000).

MAXIMUM will be equal to the lowest index I(KLILKN) for
which holds H[II>H[J] for all J.

Real procedure SFCPRESS(P,M,TRAJ,N,WGTS,CHAR);

(lines 159000 through 168000).

The weights Wi(P) are determined (see d). These are used to
interpolate the observed surface pressures (CHAR([1,0,1]).
SFCPRESS then obtains the value of the surface pressure below
the starting point of the trajectory at level P. This sur-
face pressure is needed to determine the value of o, corres-
ponding to P. The way to obtain the surface pressure, how-
ever, might be replaced by more sophisticated methods (eege
from an analysis of the 1000 mbar level),

Procedure PTOSIGMA(M,TRAJ,N,CHAR,WGTS);
(lines 169000 through 179000).
The pressure as given by TRAJ[I,1] (I=1...M) and CHAR([I,J,1]

(I=1...N,J=1....30) is transformed to o . The surface pressure
needed for the transformation of TRAJ is obtained from SFCPRESS,

and the surface pressure for the transformation of CHAR is



i)

)

k)

-5 -

found in CHAR([I,0,1]. The calculated 0-coordinates are
multiplied by 1000.

Procedure FILLSFCDATA(M,TRAJ,N,CHAR,WGTS,L,SFCDATA);

(lines 180000 through 197000).

This procedure has been incorporated into the analysis program
to obtain a guess of the surface parameters of the analyzed

temperature and humidity profiles., This guess may be obtained

from an interpolation of observed surface values with weights

corresponding to the lowest trajectory level, or, alternative-
ly, may be read from a data file (title = SURFACEDATA).

The surface parameters are stored in the array SFCDATA [1:L] ,
where SFCDATA[I] is the value of the same meteorological
quantity as given by CHAR [J,0,I] (J=1...N).

Real procedure INTERP(L,I,N,CHAR,SIGMA,NR);

(1ines 198000 through 231000),

INTERP returns the value of the meteorological quantity L at
station I at o-level SIGMA. This value is obtained from a
linear interpolation of CHAR[I,K,L] (K=0...30).

The procedure searches the integer K, such that

CHAR [I,K,1]<SIGMA <CHAR[I.K+1,1]. If NR does not equal O,
the program starts the searching procedure at K=NR, It there-
fore saves computation time if the right value of K is given
in NR. If, however, NR=0O, the interpolation is performed
between CHAR[I,0,L] and CHAR[I,1,L], whether or not SIGMA is
between CHAR[I,0,1] and CHAR[I,1,1]. This exception has been

implemented, because CHAR[I,0,1] contains the surface pressure,
and not ¢ =1000,

Procedure MAKESGFCTPTS(M,TRAJ,N,WGTS,L,CHAR,SGNFCNTPNT) ;
(lines 232000 through 279000),

This procedure arranges in decreasing order the g-coordinates
of all observed significant levels of the N rawinsondes. To
each of the thus found o-values a significant level of the
analyzed temperature and humidity profile is attributed. The
values of the meteorological quantities that are given in

CHAR[I,J,K] (I=1...N, J=0...30) are analyzed for each K



1)

m)
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(2<K <L) and stored in SGNFCNTPNT[NR,K] where NR is the
consecutive index of the significant level in the analysis
result. SGNFCNTPNT{NR,1] contains the corresponding o-level.
If the value of the meteorological quantity K is missing at

a station, the corresponding value in SGNFCNTPNT will be
99999.

Procedure REDUCENBR(SG,N,TOL,LOBS);

(lines 280000 through 335000).,

If two consecutive significant points as given by the array
SGNFCNTPNT (here named SG) differ less than by certain
prescribed amounts in pressure, dewpoint, etc., they are re-
placed by one significant point, which coincides with the
lower point. The prescribed amounts are given in the lines
308000-310000,

The number of significant levels is further reduced by the
procedure AGAIN(L,U,0BS)., This procedure selects the sig-
nificant points which are needed for reproducing the tempera-
ture (OBS=3) or mixing ratio (OBS=4) within the tolerance
(TOL). The procedure is called in line 323000 for temperature,
and then invokes itself for humidity (line 304000)., Selected
significant points are marked by the boolean array INTAKE.

The analyzed significant points are found in, and the selected
significant points are stored in the array $SG. If n points

are selected, o of the point (n+1) is put equal to zero:
SG[n,1])=0.

Procedure ANALCRUDE(M,TRAJ,N,WGTS,L,CHAR,SFCDATA,SGNFCNTPNT) ;
(lines 336000 through 343000),

This procedure has been written to invoke the above-described
procedures in a fixed order. This order has been chosen such,
that surface parameters are analyzed before, and the parameter
at higher levels after the transition of p to og-coordinates.
Since the weights are calculated in slightly different ways
before and after the transition, the surface analysis results
may slightly deviate from the o°=1 analysis. It is advised to
use the 0=1 results. For transformation from o to p coordi-
nates, however, the required surface pressure is available

from the surface analysis.
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Procedure PRINTCRUDE(DATA,SFCDATA,SGNFCNTPNT,CRUDE);

(lines 344000 through 369000).

This procedure prints the analysis results. First the surface
level results are given and then the array of significant
points. The last significant point printed is the one that
precedes the first point with 0-coordinate equal to O.

The parameter CRUDE effects the printing of the warning that
super-adiabatic profiles may occur.

All results are printed on a file LP, which must be declared

in an outer block. An output example is given in Appendix B.

~0=0=Q=



APPENDIX B : OUTPUT EXAMPLE OF THE ANALYSIS PROGRAM

Page B1 : Printout of input data
(procedure INPUTPRINT).

Page B2 : Output of procedure PRINTWEIGHTS.

Page B3 : Output of procedure PRINTCRUDE, before reduction of

number of significant points.

Page B4t : Output of procedure PRINTCRUDE, after reduction of

number of significant points.

The input data contain the trajectory data and the observations
at three stations. The observations are respectively: pressure,
height (missing=99999), potential temperature (centigrade),
mixing ratio (g/kg) and dewpoint depression (centigrade) at the
significant levels. These observations are analyzed and printed
in the same order (pages B3 and B4) however, the pressure has

been replaced by 1000 oy except in the surface level results.

=0 =0= Qe



b1
OATA CN 78101200

TRAJECTCRIES:

START:PRESSLRE LONGIT. LAYIT,. ENO:PRESSLRE
1€0C.00 10.05 49.67 1000.00
926.25 954 49.69 925.00
852.88 9.02 49.70 850.00
705.48 Te37 49.63 700.00
510.73 Sebl 49.30 500,00

TEMPS USED:

STATICN 6476.LCNGITUCE 5S¢40 LATITLCOE 50.03
961.0C C.0C 16.1¢C 7.5¢C 3.90
927.0095599.C0 26.20 24C 25.€0
906.0099999.00 27.00 1.10 37 .00
850.0C 16C1.0C 10.60 0.5¢C 43.C0
831.0099999.00 31.90 0.4¢C 46.00
709.0099959.00 J4.20 0.70 J1.00
7C0.0C 3216.0C 34.60 0.6C J1.C0
64040099999.00 38.50 0.2C J6.C0
5€0.0099599.00 41.50 0.10 39.00

5€0.0C 5870.C0 43.40 0.1C 31.C0

476.0059599.00 43.70 0.2¢C 27 .00

455.0099599.00 44 .80 Ua.1C 27 .00

408.0099999.00C 46.50 0.5C 9.C0

400.0C 7520.0C0C 46.50 0.3¢ 11.C€0
END OF 647€ CN 78101200

STATICN 10739.LCNGITUDE 9.20 LATITUDE 48.83
990.00C 0.00 9.20 6.6C 0.80
950.0C99999.0C 13.80 6¢6C 2.7C
930.0099599.CC 21.90 3.5C 18.00
890.0099999.00 24.60 1.0C 25.00
85840099999.00 31.00 1e1C J6.C0
850.00 1596400 11.40 1.0¢ J6.C0
700.00 3220.00 3r.10 0.80 J1.00
592.0099999.0¢C 42.90 0.2¢ 37 .C0

500.00 589¢0.00 45.10 0.1C 32.C0
433.0099999.00 45.00 9.1C 30.00
4C0.00 755C.0¢C 48.60 0.1C 29.C0

ENO OF 10739 CN 781€1200

STATICN 9S48.LONGITUDE 1037 LATITULDE 50.55

976.00 C.0C 12.20 6.5¢C 3J.10
893.0099999.00 27 .00 4e4C 18.00
850.0C 1619.CC 29.70 4.5C 16.CC

786.0099999.00 12.00 6.3C 14.C0
774.0099999.00 34.50 4.9C 13.00

700.00 3242.0C 16.40 3.6C 12.C0
575.0059599.00 40.80 2.20 9.C0
525.0099599.00 464,50 0.0C 16.00
5C00C 59CCs0C 45.10 0.8C 15.C0

400.00 7560.00 48.60 0.5¢C 10.00
END GF 9548 ON 78101200



TABLE OF DISTANCES

1€00
925
850
70C

500

6476
Je74E+Q2
J.33€¢02

2493E4+02

1.63E402

7.65E¢01

(KM):
10739

le 11E+02
9.40E+01
9.21E+01
1.68E+02

JeC1E+ 02

WEIEHTS AT SCME LEVELS:

10¢5.0¢C
1000.00
925.00
850.00
800.00
700.00
6C0.0C

500.00

400.0¢C

6476
3.33E=02
3.61E=02
4.50E-02
717E=02
1.95€=01
Gek1E-01
6.89E=01
9.11€=01

9.11E-01

10739
Je61E-01
4. 12E=-01
5.62E=01
6e 47E=Q1
Se €3E~C1
3495E=01
2.17E-01
Se87E=02

5¢87E=02

9548
9457E+01
1.12E+02
1.4CE+Q2
2¢59E 402

4.16E+02

9c48
6.06E-01
5+452E=01
3.93E-01
2-.-81E-01
2.42E£-01
1.65£-01
9.6CE-02
3.08E-02

3.08€-02

b2



SURFACE LEVEL (FIRST IS PRESSULRE) QN 78101200:

981422

0.0¢C

AMALYSIS RESULTS,
NCTE: SUPERADIABATIC PROFILE MAY CCCUReees

100C. 00
964,462
959.60
942.77
$35.39
914,96
€98.99
€84.50
87C.9¢C
86€.67
864,72
€584 59
802.28
793,03
737.77
728,41
717.21
707.07
€65.97
£97.98
589.14
€82.73
S37.91
S2C. 29
S512.30
€0%. 05
495, 32
47 2. 47
437,37
424,56
61€.23
405.84
4064.C4

END OF ARRAY OF SIGNIFICANT PCINTS

0.00
$9999.00
95999.0¢C
95999.0¢C
99999.00
99999.0¢C
95999.00
99999.00
95999.0¢C
95999.00
99999.00
99999.00
95999.0C
99999.00
95999.0C
$9999.00
96999.00
99999.00
$6999.00
95999.00
99999.00
99999.00
95999.00
95999.00
96999.00
95999.00
95999.0¢C
$5999.00
95999.00
99999.0C
95999.00
96999.00

7319.12

11.11

GIVEN BY SIGNIFICANT POINTS:

11.00
15.95
16.61
21e47
22.47
25.03
26.00
28.09
30.11
30.72
30.82
31.10
33.03
33.84
35.25
35456
36004
3650
38.69
41.27
41.54
41.75
43.03
43.53
43.63
43,73
43.84
44.86
46,04
46.54
46.60
46,00
45.43

6.58

658
599
594
be31
3.98
2.78
2e12
2.07
2.03
2402
1.99
l1.91
1.63
1.72
1.35
1.25
l1.15
1.06
0.68
0.31
0.27
0.24
9.10
0.11
0.15
0.18
0.21
0.12
0.38
0.48
0.3C
0.29
0.29

2.18

210
6043
6.59
15.49
17.20
21.65
2337
2659
29 .85
30.92
31.00
J1.15
Jo.51
30.09
28.06
28.04
28457
29.10
33.10
36.15
36435
36.58
32.67
30.62
29 .42
28433
26 .88
26.81
16,60
10.26
12.06
11.88
11.73

ON 78101200

b3



SURFACE LEVEL (FIRST IS PRESSURE) OM 78101200:
981.22 0.00 11.11 658 2.18

AMALYSIS RESULTS, GIVEN BY SIGNIFICANT POINTS:
NCTE: SUPEFADIABATIC PROFILE MAY CCCUFeees

1C0C. C0O g.0C 11.00 6.58 2.10
555.60 $9999.00 16.61 594 6.59
$39.39 95999.00 224 47 3.98 17.20
914.96 99999.00 25.03 278 21465
898.99 99999.0¢C 26.00 2412 23.37
€6€.67 95999.00 30.72 2.02 30.92
802.28 99999.00 33.03 1.63 30.51
791.C3 95999.00 33.84 1.72 30.09
728441 99999.00 35.56 1.25 28.04
66S.97 99999.0C 38.69 0.68 33.10
S$97.98 95999.00 41.27 0.31 36415
S8Z2e73 $5999.00 41.75 0.24 36.58
€2C.29 99999.0¢C 43.53 0.11 3J0.62
495.32 95999.00 43.84 0.21 26 .88
41€.23 99999400 46.60 0.30 12.06
404.C4 7319.12 45.43 0.29 11.73

END OF ARRAY OF SIGNIFICANT PCIANTS CN 78101200



BEGIN

PROGRA MMA ANALYSIS/YRAJECTORYMODEL. BLAY 1

00001000

ARRAY DSTICS:IGVS(l!S-l!blrSFCDA[A[lSS]-SGNFCNTPNY(O=XZO—125]E 00002000
ARRAY TiAJ(l!S»O:!]-TEnFs(lxQ-OXZIPENRR[llﬁ-ORZO'l35]: 00003000
INTEGER MsN»DATES 00004000
FILE LPUKIND*PRINTER); 00005000
PROCEDURE READDATACM,DATE> TRAJ,Ne TEMPS »CHAR) 00006000
INTEGER M» XNUMBER OF TRAJEC TORY LEVELS.READ FROM CARD 00007000
OATEs, XDATE «<READ FROM CARD 00008000

N3 INUMBER OF TEMPS USED «DERIVED FROM CARD 00009000

ARRAY TRAJ» X [N,OJIENDPOINT PRESSURE OF TRAJECTORY LEVEL N 00010000
X (N-112STARTPOINT PRESSURE 00011000

X (N»21sSTARTPOINT LONGITUDE IN DECREES EASY 00012000

T (No313STARTPOINT LATITUDE IN OEGREES NORTH 00013000

X TRAJ(12M,0:3] .READ FROM CARD 00014000

TENPSLese), X (I,0)3IDENTIFICATION OF TENPS | 00015000

X C(I-1):LONGITUDE IN DEGREES EAST 00016000

T (I,213LATITUDE IN DEGREES NORTH 00017000

X TEMPSC13N#0t2) .READ FROM CARD 00018000

CHAR(#,e,0]; X [1,45K32 CHARACTERISTIC LEVEL JILEQ 30) oF 00019000

I TEMPS I CONTAINING DBSERVATION K(LES 10) 00020000

X J=0 FOR SURFACE LEVEL 00021000

I CHARC1:N»0330013K) MITH K=NR OF RELEVANT OBSERYS 00022000

2 «READ FROM CARD 00023000

BEGIN 00024000
INVEGER [,J3 00025000
FILE CARD(KIND=READER, TITLE="CRDD.")} 00026000
LABEL EDC,MOR; 00027000
N:=03 00028000
READCCARD»<145X45 18>, MoDATEDCEDC]S X M AND DATE 00029000
FOR Ii=1 STEP 1 UNTIL W DO 00030000

READCCARD »<4F8.2>»TRAJ( I+ ¢1)CEDC); X M CARDS WITH WITH TRAJECTORIES 08031000

MORINZ =e01;

00032000
READ(CARD»(l!»lB-ZFC-Z>DTENP$(I»'l)(EﬂCl)l Ne(1TENPS-NR OF CHAR) 00033000
FOR 12=0 SYEP 1 UNTIL 30 DO ZTEACH TEWP.DATA=SET ENDS00034000
BEGIN TIN FORMAT.ERROR (MOR) 00035000

READ(CAﬁD-<l.F0.Z>rCNAR(N-l-'l)(EﬂClSNﬂRllXIISSIIEIQ9999-N1$SING 00036000
IF I>0 AND CHARCN.1»2)20 THEN CHARCM 12212299999 3THEIGNT MAY BE 0 00037000

IF CHARCNs 1521299999 THEN [3se-1} IFIRST DAVA NUST BE PRESENT, 00033000

END;
E0C:
NIze=}
END OF READD

XELSE SKIP RECORD

ATAS

PROCEDURE INPUTPRINTCMsDATES TRAJS N TENPS,CHAR)D § VALUE NsN»DATE;

INTEGER Mo N»
BEGIN INTEGE
LABEL NEX
EBCDIC AR
WRITECLP
dRITECLPL
WRITECLP,

DATE? ARRAY TRAJATEMPSCes® ) CHARL #»ape);
R 103

TsAF3

RAY ACO:791;

(SKIP 13)3

SPACE 513

<TOATA ON"»19>5DATE);

PROGRAMMA ANALYSIS/TRAJECTORYMODEL. BLAD 2

WRITECLPCSPACE 21)3

ARITECLP,

<" TRAJECTORIES:2",/,

“STARTZPRESSURE LONGIT. LATIY, ENOZ PRESSURE™> )3

FOR I3=1
WRITECLP»
FOR
ARITECLPC
WRITECLP,
1203
NEXT2 Jimesy

lRIYE(LPv<'$'ATlBN'pISu'.LUIGlTUDE'-FG.ZO' LATITUDE*»F8
1 3

FOR J:=0
BEGIN IF
BEGIN

STEP 1 UNTIL M 0O
<X693F8.2oX7,F8.2>,

J3=1,2-3 0D TRAJCI-J1-TRAICI,0))3
SPACE 21)3

<"TEMPS USED:">);

3 IF I>N THEN &D TO AF;

STEP 1 UNTIL 30 DO

CHARCI,J511=0 THEN

WRITECLPo<"END OF%,16,% ON"»19>>TEMPS(1-03,0ATE) 3
IF I<N THEN GO TO NEXT ELSE 6D 7O AF

EVD ELSE

BEGIN

END
ENDS
AF:

REPLACE A BY " * FQR 803
WRIVECA» <10F8.2> ,CHARCI>Jr o))}
WRITECLP,<A80>,1)

END OF INPUTPRINTS
REA. PROCEDURE LINEARCXsAsFA,8+FB); REAL X»A»BsFArFBS

BEGIN IF FAs

99999 OR FB=99999 THEN LINEAR:=99999 ELSE

.XNEAR:-(fB'(K’A"fA-(X'Bl)/(l'A)

END:

REAL PROCEOURE DISTANCECLONLsLAT1,LON2,LAT2);
VALUE LIN1-LON2-LATI,LAT2; REAL LONL-LON2,LAT1,LAT2;
BEGIN REAL D;

0:=20(1~C

US((LOHI°LUNZ)ISI.3)¢SIN(LAYIISI-S)'SIN(LAIZIST.S)'
COSCLATI/ST.3)*COSILAT2/S7.3))3

DISTANCE: =SQRTCABS(0)) «6000

END OF DISTA
PROCEDURE MA
INTEGER MoM3

NCES

KEDSTNCS(NuVRAJ-N'tEHPS—DSTNtSolGTS)}!DSINCS IS FILLED WITH

ARRAY TR‘J-TEHPSnDSTNCSvIGIS['r‘]’XDISYlNCES OF THE TRAJ.END
BEGIN INTEGER 1,J5REAL S.D3

FOR T:=1 STEP 1 UNTIL W 00 FOR Jzsi STEP § UNYIL N 00

OSTNESCL»

Jl==DlS'lNCE(TllJlI’ZI-YRAJ(I'JanENPS(J»lI-TCIFS(J'ZJ)I

FOR I:s1 STEP 1 UNTIL M 00O

BEGIV
$1203
FIR J:
BEGIN

=1 STEP 1 UNTIL N 00

D:=0STNCS (1,018

IF D<10 THEN 0:=10; IMINIMUM DISTANCE IS 10 KM
WGTS(I-J1t=1/0/03
220 UGTS(I,J)

END:

00039000
90040000
00041000
00042000
00043000
00044000
00045000
00046000
00047000
00048000
00049000
00050000

00051000
00052000
00053000
00054000
080055000
00056000
00057000
00058000
00059000
00060000

«2>»TENPS(I,* 100061000

00062000
0006 3000
00064000
00065000
00066000
00067000
00068000
00069000
00070000
0007 1000
00072000
0007 3000
00074000
00075000
00076000
00077000
00073000
00879000
00080000
00081000
00082000
0008 3000
0008 4 000
00085000
00086000
00087000

XIPOINTS VO THE VEMPS USED. 00088000

00089000
000%0000
00090100
00090110
00090120
000901 30
00090140
000901590
00090160
00090170
00090180
00090190



PYOGRAMMA ANALYSIS/TRAJECTORYMODEL . BLAD 3

FOR J: =1 STEP 1 UNTIL N DO 00090200
WGTS(I»J)z aeys 00090210

END 00090220
ENO OF MAKEDSTNCS3 00091000
PROCEOURE WEIGHTS(PsMs Ms TRAJ#NSNGTS); VALUE PoNsNs 00092000
REAL P; INTEGER MsN? ARRAY WE*1s TRAJSMGTS( 253 ; 00093000
BEGIN INTEGER I.43 000% 4000
ARRAY WU» MLL1ZIN]S 00095000
REAL D»SLoSUsPL,PU; 00096000

I3=M3 SL2=S5ys 203 00097000

NHILE TRAJCIs11<P AND I>1 00 I:me=-1; ZISSHIGHEST YRAJ.LEVEL BELDW P 00093000
FOR J:=1 STEP 1 UNTIL N DO

00099000
BEGIN 00100000
WL(JI: =WGTSCIr»J)) 00101000
IF T<M THEN WULJII:2NGTSCIelsy)3 oote1100
END; 00101200
PL:=TRAJC 1,113 00113000
IF I<H THEN PUzaTRAJLI+1, 113 00114000
FOR Ji=1 STEP 1 UNTIL N DO 00115000
IF I<M THEN 90118000
MEJIIt =L INEARCPS PLoWLEJI»PU-NUCJD) ILINEAR INTERPOLATION IN YER=00821000
ELSE W(JI:=uL(J) ITICAL. LINEAR EXTRAPOLATION 00122000
END OF WREIGHTS; ZABOVE P. CONSTANT ABDYE 00124000
IHIGHEST TRAJ.LEVEL 00125000
PROCEDURE PRINTHEIGHTS(Ms TRAJs No TEMPSs DSTNCS» NGTS) 3 00126000
INTEGER Mo M3 ARRAY TRAJr TEMPS» DSTNCS» WG TSCes0] 3 00127000
BEGIN INTEGER [+J45 00128000
REAL P3 00129000
ARRAY W{1zNDs 00130000
WRITECLP (SKIP 11)3 90131000
MRITECLPCSPACE 513 00132000
WRITECLP»<"TABLE OF DISTANCES (KM)3®>)} 00133000
NRITECLP»<X9»719>,FOR J3=1 STEP 1 UNTIL N 00 TENPS(J,01)3 00134000
FOR I:=1 STEP 1 UNTIL M 0O 20135000
BEGIV 00136000
WIITECLP»<I8>,TRAJ(I,O0)); 00137000
MRAITECLP,<X957ED.2>5FOR J2ul STEP 1 UNTIL N 0C DSTNCSCI» JI) 90133000
END 3 00L39000
HRITECLP (SPACE 2)); 00140000
WRITECLP» <WEIGHIS AT SOME LEVELS3">)3 00141000
SRITECLP»<X9,719>»FOR J3=1 STEP 1 UNTIL N DO TENPSCJr01)3 00142000
FOR P321025,1000-925-850-800.700,600,500,400 oo 00143000
B8EGIN 00144000
WRITECLP,<F8.250P); 00145000
WEIGHTSCPeM> Mo TRASS No HGTS) 3 00146000
MRITECLP,<X9,7ED.2> oML o1 ) 00147000
END X 00148000
END OF PRINTNEIGHTSS 00149000
INTEGER PROCEODURE MAXTMUMCHsN»K)F ARRAY HC*13 INTEGER NoK; 00150000
BEGIN INTEGER I»J43 00151000
PROGRAMMA ANALYSIS/TRAJECTORYMODEL. BLAD &

REAL MAX; IMAXINUM BECOMES THR INOEX 1 (KSISN)00152000
MAX3I2HCK]; J2eK3 IMITH HUIY THE MAXIMUM OF ALt 00153000
FOR Is=Kel STEP 1 UNTIL N DO IMCIICKSISND. IF MORE HCIY ARE 00154000
IF HOIT>MAX THEN ZEQUAL TO THE NAXIMUM, I WILL BE THE®O0155000
BEGIN MAXI=H(I}BJ2=] EN)3 XLOWEST INDEX 00156000
MAX INUNS =y 40157000

END OF MAXIMUM} 00158000
REA. PRICEDURE SFCPRESS(P»Ms TRAJSN-UGTSoCHARD VAL UE 2 sMeN 3 00159000
REAL P; INTEGER MoM5 ARRAY TRAJSHGTSL*e 1o CHAR(®s2 58 ]} 00160000
BEGIN INTEGER I»J3 00161000
ARRAY W{13N); XSURFACE PRESSURE BELOW START POINT 00162000
REAL SP3 X0F TRAJECTORY AT LEVEL P IS INTER- 00163000
MEIGHTSCP s UsMs TRAIS NoMGTS) 3 IPOLATED FROM TEMPS SURFACE PRESSURE 00164000
FOR I:=1 STEP 1 UNTIL N 00O ZNITH WEIGHTS OBTAINED FROM "HETGHTS 00165000
SPisesl{lJeCHARIIF0,1)3 00166000
SFCPRESS: =S¢ 90167000
END OF SFCPRESS} 00168000
PROCEDURE PTOSIGMACMs TRAJS NoCHAR, NGTS) 3 00169000
INTEGER Mo Ni ARRAY TRAJL®s@),CHARC*s®00)» WGTS[ere)} 00170000
BEGIN INTEGER I,03 ARRAY H{13M1} 00171000
FOR I:=1 STEP 1 UNTIL W DO XTRAJ AND CHAR ARE TRANSFORMED YO 00172000
FOR Js=1l STEP 1 UNTIL 30 DO ISIGMA. CHMAR(I»Ds1 1 REMAINS OBSERVED00173000
CHARCI»Js 1)22a/CHARCI, 0,1)+1000; ISURFACE PRESSURE AT TEMPS(I) 00174000
FOR I:m1 STEP t UNTIL M )0 XSIGMA IS MULTIPLIED BY 1000 00175000
N(ll=ITRlJ(l»ll/SfCPRESS('WAJ(l!ll'ﬂ!'IAJ'NDVGYS-CHARli 00176000
FOR I221 STEP 1 UNTIL N DO 00177000
TRAJ(I»112=H(I1e1000 90178000
END OF PTOSIGMAS 90179000
PRICEDURE FILLSFCﬂATA(H-lRAJ-NvCHAR-HGTS»L:SVCDATA)I! SFCDATACL13L) 00180000
INTEGER LoM»o N3 ARRAY CNAR('-'-'loTI‘J-IG'St'r']'SFCOAfA('lf 00131000
BEGIN INTEGEIR I» 45 XSFCOATA IS FILLED WITH CROSFCTITLE=SURFACEDATA 00182000
REAL SF3 ZIF ND CAROFILE IS GIVEN»> THEN SFCDATA IS FILL-00183000
ARRAY N(1:ND3 XED MITH INTERPOLATED CHARCI-®» 41 1LE® J LEQ L 00184000
FILE CRDSF(KIND'R[ADER’TlTLE"SURFlCEDAIAm')) 00185000

IF CROSF.RESIDENT THEN READCCRDSF»<10F8.2>,SFCOATA) ELSE 00186000
BEGIV 00187000
MEIGHTSCTRAJCL, 130 Wo s TRAJS NoNGTS )} 00188000

FOR I2a1 SVEP 1 UNTIL L DD 00189000

BEGIN 00190000
SFi=0; 00191000

FOR J2=1 STEP 1 UNTIL N DO 00192000

SF:ae el (JI*CHARC J5D,113 @0193000
SFCOATALI): aSF 00194000

END 00195000

END 00196000
END OF FILLSFCOATAZ 00197000
REA. PROCEDJRE INTERPCLs 15 Ns CHARSSTGNASNRD VALUE NRZ 00198000
INTEGER L»I»NoNR; REAL SIGMA; ARRAY CHARC®so,v); 00199000

X INTERP BECOMES THE VALUE OF THE L-TH DBSERYATION AT HEIGHT SIGMA AT 00200000
I STATION I. TO SAVE COMUTATION TIME» NR MAY BE USED TO DENOVE THE 00201000



PROGRAMMA ANALYSIS/TRAJECTORYMODEL. BLAD 5

X HIGHEST LEVEL OF THE CHARACTERISTIC POINTS NOT ABOVE SIGMA. IF»
X HOWEVERs» NR=0 INTERP RETURNS THE VALUE THAT OBTAINS FROM THE

X INTER/EXTRA“POLATION BETWEEN CHARLI-O0sL) AND CHARCI»1oL) AT HEIGHT

I SIGMA.

BEGIN
REAL Hetl}
LABEL OF.0K;

IF SIGMA=21000 THEN BEGIN H:=CHARCI»0-L}; GO TO OF END’ XSURFACE LEVEL

OK:H12aIF NR=0 THEN 1000 ELSE CHARCI,NR-11}
IF H1=SIGMA THEN

BEGIN H3=CHARCI>NR-L}} &0 TO OF ENO3XCOINCIOENCE WITH CHARACT. LEVEL

IF HI>SIGMA THEN IF NR<30 THEN
BEGIN IF CHARCI»NRe1,1) LEQ SIGMA THEN
BEGIN H:sLINEARCSTGMA»HL,CHARCI-NRsL],
CHARCI-NR¢1+11,CHARCI- NR¢1 »L 1) 3GO TO OF
END
END ELSE
BEGIV
H: sCHARCI» NRsL13 GO TO OF END3
IF HI>SIGMA THEN
BEGIN
WHILE H1 GEQ SIGMA AND NR<30 DO NR3mes];
NRz=e=13 GO TO OK
END ELSE
BEGIN
WHILE H1 < SIGMA AND NR>O DD NR:se-1;
G) TD oK
ENOD}S
OFZINTERP: =H
END OF INTERP3
PROCEOURE MAKESGFCTPTSCM, TRA JoN- UG TS sL» CHAR-SGNFCNTPNT )3
INTEGER MsNsL3 ARRAY TRAJsHGTS>SGNFCNTPNT( #s @) sCHARC®s 0pe);
BEGIN
ARRAY NR»Ws HNTLINDSHLC 120 33
INTEGER 1,KsR5S-T,HAXS
REAL HoN2;
LABEL MDR1,MOR2,0F 5
DEFINE F(QoQU-QUYI=FDR Q3s0U STEP 1 UNTIL SUU 008~
SUM(SIGs NZ)=
BEGIN LABEL MSS3 SGNFCNYPNTINZ»11:=$1G;
NEIGHTSC(SIG WMo TRAJON,HGTS )3
FLls2.0)
BEGIN
H3=0;
F(K» 1eN)
BEGIN H2: =INTERPCIsKsNo CHAR,SIGSNRCK])}
IF H2=99999 THEN BEGIN HI=H23GO TD MSS ENOS3
HI=moN(KTeH2
END}
M553 SGNFCMTIPNTCNZs 112K

PROGRAMMA ANALYSIS/TRAJECTORYMODEL. BLAD 6

£Enp
ENOS3
SUM(1000,003 XSURFACE LEVEL IN SGNFCNTPNT(O,e)
NAX3=300N3
THRU NAX DO
BEGIY
F(Ks1s N)
BEGIN
R3aNR(KDS
IF R<30 THEN BEGIN R:=e¢13HNCKI2=CHAR(XsR»1] END
ELSE HNIK]:=0
EYD3
F(Ke1sN) IF HNEK) NEQ@ O THEN GO TD MOR1?
60 10 OF;
MOR1z FCK» 1oN) IF NRCK)<30 THEN GO TQ MOR2;
&0 1o OF3
MOIR22 S3sMAX INUNCHN»N» 1} 3
Ttamet;
NR(S):=eel;
2 sNR(S13
IF R>30 THEN R:=303
FlKeSe1oN)
IF CHARCKe NRLND»11sCHARCS-Ro1) AND NREK)<30 THEN
LLICSERTRAY ] XCOINCIDING CHARACTERISTIC LEVELS
SUMCCHARES,RoL]T)
END3

OF2

END OF MAKESGFCTPYTS;

PRICEOURE REDUCENBR(SGoN» TOL,LOBS)S ARRAY SGL*»*)3 ISGNFCNT PDINTS

INTEGER N» LOBS3XUPPERBOUNDS: SGCO:30eMs12L0BS)

REAL TOL;XINUMBER OF SGPNTS 1D REDUCED BY ASSUMING COINCIDENCE IF
IPRESSURE » TEMPERATURE AND DEWPOINT COINCIDE TO WITHIN GIVEN
ILINITSCSEE PROCEDURE)» ANO BY DELETING POINTS THAT DESCRIPE
XTEMPERATURE AND DEWPDINT MORE ACCURATE THAN TOL

BEGIN ARRAY ACO0:30eN)3
BODLEAN ARRAY INTAKE(O0230eN];

INTEGER I+JsKolsl1sMs MAX-NBRsU-ULS
PROCEDURE AGAINCL-U»D8S); VALUE L,U»08S3 INTEGER L»U»08S3
BEGIN INTEGER I3
Ult=y=13 Lizapet;
IF U1 GEQ t1 THEN
BEGIN
FOR Tz=L1 STEP 1 UNTIL U1 DO
ACT1z2=ABS(SGUL,OBS)~LINEARCSGLIe11oSGIL»11s56(Ls OBS]s
SG(U»13-S6CYU,0BS)));
K:=MAKIMUMCASULLL)
IF ACKI>TOL THEN
BEGIN
INTAKEC(KI: sTRUE?
AGATNCL,X»0BS);

00202000
00203000
00204000
00205000
00206000
00207000
00208000
00209000
00210000
00211000
00212000
00213000
00214000
00215000
00216000
00217000
00218000
00219000
00220000
00221000
00222000
00223000
00224000
00225000
00226000
00227 000
00228000
00229000
00238000
00231000
00232000
00233000
00234000
00235000
00236000
00237000
00238000
00239000
00240000
00241000
00262000
00243000
00244000
00245000
00246000
00247000
00248000
00249000
00250000
00251000

00252000
00253000
00254000
00255000
00256000
00257000
00258000
00259000
00260000
00261000
00262000
00263000
00264000
00265000
00266000
00267000
00268000
00269900
00270000
00271000
00272000
0027 3000
00274000
00275000
00276000
00277000
00278000
00279000
00280000
00281000
00282000
0028 3000
00284000
00285000
00286000
002379000
00288900
00289000
00290000
00291009
00292000
00293000
00294000
00295000
00296 000
00297 000
00298000
00299000
00300000
00301000



PIOGRAMM
AGAINCK,U»
END

ELSE IF 0BS=3
END
END OF AGAINS
NBR:=30eN;
AHILE SGCMAX» 1) NE®
XCHECK ON COINCIDENCE
FOR Iz:=1 STEP 1 UNY
IF  ABS(SGlI~1,11-$S
AND ABS(SGCI~1»3)-5S
AND ABS(SGLI-1,51~$
THEN
BEGINV
FOR J:=Iet STEP
FOR M3 =1 STEP 1
SECJ=1,M)2 =SGL J»
MAX2=a=1;
Jtan=~y
END;
FOR I3s1 STEP 1 UNT
AGA INCO, MAX,3);
INTAKECOY = INTAKELM
NBR:=203
FOR 1320 STEP 1L UNT
IF IMTAKECI) THEN
BEGIN
FOR J: =1 STEP 1
SGINBR»J Iz =SGLIs
NBR: =041
END;
IF NBR<MAX THEN MAX
IF MAX<30eN THEN SG
END OF REDUCENBR:
PROCEDURE ANALCRUDECN»
INTEGER Mo M+ L3
ARRAY TRAJSHWGTS, SENFCN
BEGIN
FILLSFCOAYACH-TRA J»
PTOSIGNAC Ms TRAJS NS C
MAKESGFCTPTSCMs TRAJ
END OF ANALCRUDES
PROCEDURE PRINTCRUDE(D
ARRAY SFCOATAC*1,SGNFC
BEGIN
INTEGER I,P,MAX LA
NAXz=30eNe13
MRITECLP (SKIP 1))
MRITECLP (SPACE 51)
dRITECLP, <" SURFACE

PROGRANN,

dRITECLP,<10F9.2>,5
MRITECLP (SPACE 2))
3:a4;
WRITECLP, <®"ANALYSIS
IF CRUDE THEN
NRITECLP-<"NOTE: SU,
THRU MAX DO
BEGIN
IF SGNFCNTPNT(I,
WRITECLP,<10F9.2:
[:mee1;
Piseaeyl;
1F P=50 THEN
BEGIN P:20; MRIT
END}
OFs
4RITECLP»<"END OF A
END OF PRINTCRUOE:

A ANALYSIS/TRAJECTORYMOOEL. BLAD 7

08s)

THEN AGAIN(L»Us&)TAFTER CHECK ON TEMPERATURE A
ZCHECK ON MIXING RATIO IS PERFORMED.

O AND MAKCNBR DD MAXz=esl;
WITH SPECIFIED TOLERANCES:
IL MAX DO
GLI»1))c3 XPRESSURE TOLERANCE
G(1»31)¢0.2 ITEMPERATURE TOLERANCE
6L 1-51)<0.3 IDENPOINT DEPRESSIOY TOLERANCE

1 UNTIL maX 00
UNTIL LO8S DO
"l;

IL MAX DO INTAKECI1):=FALSE;
AX12sTRUE?
IL MAx DO

UNTIL L0BS DO
J13

2 2NBR}

{MAXe151]2=0
TIAJ'N:HGTSvL»CNAR-SFCDATA:SGNFtMTPNI)I
IPNT('t')—DHAR['-'t'l-SFCDAlA(')l
N>CHAR»WGTS»L- SFCOATA)S

HAR, HETS)}

2 N> METSs Lo CHARSSGNFCNTPNT)

A'E-SFCDATA'SGHVCNIPNTvCRUDE)SBODLEAI CRUDE:
NTPNTCese); INTEGER DATE;

BEL 0OF3

H
3

LEVEL (FIRSY IS PRESSURE) ON"»19+":%>sDATE) 3

A AMALYSIS/TRAJECTORYMOOEL. BLAD &

FCOATA);
3

RESULTS, GIVEN BY SIGNIFICANT POINTS:">)3
PERADIABATIC PROFILE MAY O0CCURee ..">)3

110 THEN GO TO OF3
>s SGNFCNTPNT(I,e]);

ECLP [SKIP 11); WRIVECLP (SPACE S 1) END

RRAY OF SIGNIFICANT POINTS ON"»19>» DATE)

NEADD!!A(N»BATE:IRAJ:N'TEHPS-CHIR)}
lN'JTPRXNl(NoDA'EvTRAJnN-TENPS-CHAR)}

MAKEDSTNCSCM» TRA Jo N TE
PRINFWEIGHTSCMsTRA Jo No
ANALCRUDECHs TRAJSNoNGT
PRINTCRUDECDATESFCOAT
REDICENBRCSGNFCNTPNY» N
PRINTCRUDECDATE,SFCOAT,
END.

MPS,0STNCS, HGTS) 3

VEMPS, DSTNCS,HGTS);
SuS-CNAI-SFCDlIA-SGNFCNYPNI)l
A SGNFCNTPNT - TRUE)

»20.3,5)3

A» SGNFCNTPNT, TRUED 3

00302000
00303000
00304000
00305000
00306000
00307000
00308000
00305000
00310000
00311000
00312000
00313000
00314000
00315000
00316000
00317000
00318000
00319000
00320000
00321000
00322000
00323000
00324000
00325000
00326000
00327000
00328000
00329000
00330009
00331000
00332000
00333000
00334000
00335000
00336000
00337000
00338000
00339000
00340000
00341000
00342000
00343000
00344000
00345000
00346000
00387000
00348000
003649000
00350000
00351000

00352000
00353000
00354000
00355000
00356000
00357000
00358 000
00359000
00360000
00361000
00362000
0036 3000
00364000
00365000
00366000
00367000
00368000
00369000
00370000
00371000
00372000
00373000
00374000
00375000
00376000
00377000
00378000



