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AN ALGORITHM TO GENERATE INPUT DATA FROM METEOROLOGICAL AND

SPACE SHUTTLE OBSERVATIONS TO VALIDATE A CH 4-CO MODEL

ABSTRACT

This research addressed objective procedures to analyze data from meteoro-

logical and Space Shuttle observations to validate a three-dimensional model

which describes the transport and chemistry of carbon monoxide and methane in

the troposphere. These efforts will ultimately provide the knowledge needed

to understand the chemical dynamics of these species in the troposphere. There

have been four aspects of this research: (1) Detailed evaluation of the varia-

tional calculus procedure, with the equation of continuity as a strong con-

straint, for adjustment of global tropospheric wind fields; (2) Reduction of

the National Meteorological Center (NMC) Data Tapes for data input to the OSTA-

1/MAPS Experiment; (3) Interpolation of the NMC Data for input to the CH 4-CO

model; and (4) Temporal and spatial interpolation procedures of the CO measure-

ments from the OSTA-1/MAPS Experiment to generate usable contours of the data.

Each of these aspects is discussed in this report.

INTRODUCTION

Combined transport/chemistry models can be employed to analyze the circu-

lation of pollutants from their sources to sinks. Depending on the time scale

of the phenomena involved, these models can be broadly classified into urban,

`	 regional, or global scale. Sulfur dioxide and particulates are examples of

pollutants that are important on urban scales, whereas the SO2-sulfate conver-

sion is representative of a problem of regional importance. Finally, carbon

monoxide is a species that has significant sources and sinks on a global scale.

This report describes research to develop an algorithm to process
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meteorological and CO observational data for model simulations that would be

compared with CO concentrations obtained from measurements on Space Shuttle

missions. In the future, data from National Meteorological Center tapes and

CO observations from Space Shuttle experiments will be used to generate input

and comparison data for model simulations based on the procedures discussed in

this report.

OBJECTIVES OF RESEARCH

The overall objectives of this research can be summarized as follows:

a) Development of suitable spatial and temporal interpolation
and extrapolation procedures to provide representative

approximations of the discrete wind-field data which are

necessary for the model simulations; and

b) Development of representative three-dimensional CO data
from two-dimensional observations, and interpolation of

meteorological data for use in tropospheric species

transport models.

Most of the effort was expended on the first objective which, due to the size

of the system, proved to be an unwieldy problem. Nevertheless, some sugges-

tions relative to the second objective will be made.

DISCUSSION OF RESEARCH

The greatest emphasis during this research has dealt with the velocity

field. This is most important since a mass-conservative wind field is essen-

tial to minimization of systematic numerical errors during integration of

turbulent transport equations. The approaches which have been evaluated in

the past to guarantee conservative wind fields will be briefly discussed. This

actually involves two separate problems: (a) Establishing a conservative wind

field from the observations generally available at 0:00 and 12:00 GMT; and
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(b) Interpolating between these observation periods (wind fields are required

at approximately 1/2-hour intervals for many models) to establish representa-

tive "best wind fields" at intermediate times that are also conservative. The

thrust of our research in these areas will be discussed separately. The pre-

sentation has been divided into the following four sub-areas: (a) Spatial

Adjustment of Data; (b) Temporal Interpolation of Meteorological Parameters;

(c) Decoding the NMC Data Tape; and (d) Temporal and Spatial Interpolation of

CO Data.

Spatiat Acjustment of Data

A wind field that is free of errors and satisfies a particular set of

general relations is a very important input parameter for all kinds of meteoro-

logical models, whether these models are for weather forecasting or for atmos-

pheric transport studies. Unfortunately, such a wind field is not easily

provided. The observed wind field data, as available mainly from rawinsonde

measurements, contain observational errors and small scale effects, and as a

result, do not satisfy general physical relations, say mass conservation or

other diagnostic relations applicable to a particular atmospheric model. Such

a wind field when input to model computations can lead to highly inaccurate

results with initial errors multiplied many fold. In order to overcane this,

it becomes an important and essential task to treat and adjust the observed

wind field data in such a way that the observed data are minimally adjusted.

But at the same time, the adjusted values should satisfy the physical relations

applicable to a particular atmospheric model. For example, a mass consistent

wind field is a must in the transport and diffusion atmospheric model. Thus,

for such models the observed wind fields are adjusted so as to satisfy the

mass conservation condition, i.e., the continuity equation.

Several methods of varying degrees of complexity have been investigated
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to accomplish this mass conservation. The first and simplest is establishing

a vertical velocity component by numerically differencing the equation of con-

tinuity*

ax+ay+az'0

	
(1).

Thus, from Equation (1) the vertical velocity is immediately calculated taking

w - 0 at z = 0 to initiate the calculation. This procedure has been used with

completed initial simulations (Peters and Jouvanis, 1979 and Carmichael and

Peters, 1981).

This procedure is very simple to use. However, due to errors in the re-

ported observed wind field, the calculated vertical velocity can be more repre-

sentative of "noisy data" than of the actual vertical motions. As a result,

representativeness of the wind field may be sacrificed and not attained by

this simple method. The procedures discussed next recognize that there are

observational errors and make allowarxe for such.

A technique, employed in the past (Endlich, 1967 and Goodlin, 1976) uses a

point iterative method to adjust the observed wind field data so as to satisfy

the desired physical constraints. Goodin et al. (1980) recently used a hybrid

of the point iterative procedure with numerical satisfaction of the continuity

equation.

A seemingly more general and powerful technique is that based on varia-

tional calculus principles. This technique, which was first proposed by

Sasaki (1958), allows the observed wind field data to be changed by a minimum

amount in a least squares sense, while at the same time, adjusted values satis-

fy the imposed physical conditions within numerical approximation errors.

Subsidiary conditi ons that are to be satisfied exactly are termed strong

* All of the development presented in this section will assume constant density
for simplicity. However, analysis using a varying density is an obvious and
straightforward extension and is being included in the actual analysis.
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constraints, while conditions being imposed approximately are weak constraints.

This technique has been extended to a number of situations with various forms

of constraints. Washington and Duquet (1963) used the technique with the geo-

strophic approxioation while Sasaki (1958) and Stephens (1970) applied the

balance equation as the dynamic constraint. Achtemeier (1975) extended the

technique with a number of constraints such as the momentum, energy, continuity,

and hydrostatic equations. Later work seems to lead to a more complex network

of non-linear equations that must be linearized before solving them. Recently,

Dickerson (1978) and Sherman (1978) used a variational technique to adjust the

observed wind field in the San Francisco Bay area under the strong constraint

of the continuity equation.

Generally, the mathematical formulations of the variational technique may

be described as follows. Let u°, v°, and w° be the observed velocity components

of a wind field, and u, v, and w be the corresponding modified adjusted values.

The difference between the observed and adjusted field may be expressed in a

least squares sense as

a1 2 (u - u°) 2 + a22 (v - v °) 2 + a 32 (w - w°)2	 (2),

where a 1 , a2 , and a3 are weighting functions defined as the reciprocal of twice

the variance of the errors of observations for the respective observed compo-

nents. The simplification of a 1 = a2 has been used in the past on the basis

that the errors in the horizontal components should be comparable. In order to

obtain the modified values, u, v, and w, it is required that the adjustment

over space and time, subject to the satisfaction of the constraint equations,

be a minimum. An adjustment functional, therefore, may be expressed as

1 - I f [a 1 2 (u - u°) 2 + a22 (v - v°) 2 + a32 (w - w°) + yG 1 + XG2) dtdV (3),
V 



T 

where G 1 is a weak constraint which Is introduced into the functional through

the constant y. The strong constraint G, is introduced through the Lagrangian
A.

multiplier X. Equation (3) defines a variational problem in which a minimum

value of the integrand under the given constraints G 1 and G2 is being sought;

Le, the first variation on I must vanish, dl = 0. As a result, the associated

Euler-Lagrange equations along with the so-called natural boundary conditions

being inherited from the va r iational formulation must be satisfied. For ex-

ample, a functional such as given in Equation (3) with the continuity equation

as the only strong constraint and no weak constraint yields the following

associated Euler-Lagrange equations along with natural boundary conditions

(Sasaki, 1958)

u=u°+	 1 tax	 (4)
2 al

v=v°+aay	 (5)
2 2
	 *

1

W = w° + 
1 2 3z(6)

.	 2 a3

au+8v +aw =0 	 (7)ax By az

The natural boundary conditions are

nxMu = nya6v - nzMw = 0	 (8) ,

where 6u, dv, and 6w are the first variation of velocity components, and nx,

ny , and n  are the outward positive unit normals in the subscripted directions.

From Equations (4) through (7), an expression for a may be obtained as

* Note that a l = a2 has been assumed.
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2
a 2 7^	 a 2 a	 al
	

a 
2 
A	 2 au°	 av°	 aw°

ax + ay + (a 2) az2 = -2a
1 ( ax + ay 

+ az )	
(9)•

3

Equation (9) along with boundary conditions as given in Equation (8) can now be

solved fo- a!x,y,z),which in turn is used in Equations (4), (5), and (6) to

estimate the adjusted values of the velocity components.

The adjustment procedures under the continuity condition as a strong con-

straint, as described above, lead to working equations which are in principle

easy to apply. These procedures with Equations (3) through (8) have been

evaluated for small regions, such as the San Francisco Bay area, by Dickerson

(1978) and Sherman (1978). For the global wind field adjustment problem, the

validity of these procedures has yet to be completely evaluated. On the global

scale, it may be required that the wind field not only satisfy the continuity

relation but also retain other observed kinematic properties. One of the im-

portant kinematic properties of the wind is its vorticity. In such cases

another constraint defining vorticity of the wind may be introduced into Equa-

tion (3) through a second Lagrange multiplier a 2 . Consider that it is required

to retain only the vertical component of vorticity, CZ, estimated from the

observed velocity components. Then the second constraint may be expressed as

av	 au a ,	 av° _ au 	 or	 a (v-v°) - a (u-u°) = 0	 (10) .
ax - ay Cz 	 ax	 ay	 ax	 BY

The functional as defined by Equation (3) with the continuity equation and

vorticity, Equation (10), as strong constraints leads to the following Euler-

Lagrange equations

1	 ap t _	 1	 2
u=u°+ 2a
	a2 ax	 2 2 ay

	

1	 1

1 "11 a^2
" _ "a +	

2 ay +	 2 ax

	

2 a 1	 2 a1

(11),

(12) ,
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W = w° +	 1	 aat2 az	 (13) ,
2 a3

Tx_ 3Y 3z

ax	 ay

with natural boundary conditions

nxa l Su - ny 26u = 0	 ('6),

nxa26v + nyX 1 6v = 0	 (17),

nZX1 6w = 0	 (18).

x1 and a2 are the Lagrange multipliers for the continuity and vorticity con-

straints, respectively, and the following equations for a l and A2 may be ob-

tained from Equations (11) through (15)•

2	 2	 2 2
a ^1	

a 
X 1	 al	

a 
x 1 _	 2 a°	 av°	 aw°

ax + a 2 + (a 2) az2 -2a1 (Tx-  + -y + az )	 (19) ,

y	 3

a 
2 

x 
2
	 a2a2

•	 2 +	 = 0	 (20) .
ax	 ay

2

Equations (19) and (20) along with the boundary conditions (Equations 16 - 18)

can be solved for a1 and a2 which can in turn be substituted in Equations (11)

to (13) to estimate the adjusted values of the velocity components.

This variational formulation is applicable to those cases in which only

the observed vertical component of the vorticity is to be retained. Similarly,

cases constraining all three components of vorticity may be formulated. Such

a formulation not only leads to more complicated equations which are more diffi-

cult to solve, but it also involves vorticity terms which require observed

values of the vertical velocity. In practive, the vertical velocities are



i	
rarely measured at meteorological stations. Therefore, it leads to considerable

uncertainty and difficulty in calculating the observed x- and y-direction vor-

ticities.

Any or all of the fundamental equations describing the state of the atmo-

sphere could be used as constraints in a variational sense. However, only

Achtemeier (1972) has attempted to treat the observed data so they satisfy

the complete set of equations comprising the mathematical model fnr the atmo-

sphere, and he did that based on the variational method. This is probably the

best approach in treating the limited experimental data obtained every twelve

hours, and if applied, it would yield sets of "data" which, In terms of the

mathematical model used, consistently describe the state of the atmosphere at

discrete points in time.

To summarize, the four procedures represented by (a) Equation (1) alone;

(b) Equations (4) through (9); (c) Equations (11) through (20); and (d) the

completely constrained formulation represent a comprehensive analysis of global

wind field adjustment procedures. Only Procedure (b) has been studied in this

research. The computer program to solve that set of equations is presented in

the Appendix. ;The program is written in SL/1 for use on the NASA LaRC STAR

computer.

Temporal Interpolation of Meteorological Parameters

The preceding analyses deal with the meteorological configuration based

on observations at a specific time. Generally, observations are only available

every 12 hours while data describing the state of the atmosphere may be re-

quired at the intermediate time periods. As mentioned previously, transport

modeling efforts frequently require such information at 30 minute intervals.

In this section, a procedure to achieve this will be described. It is an ex-

tension of the mass-consistent wind field methodology presented in the previous

-9-
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section. (These temporal interpolation studies may also be applicable to the

data reduction procedure for the MAPS instrument which requires the temperature

(to within 2°Iv and water vapor profiles to determine the CO concentration.

Again, since the data are only available at 12-hour intervals, the projection

of these meteorological variables at the intermediate times at locations under

the Space Shuttle track are required. The procedure that is suggested could

also be applied to those requirements.)

The variational formulation for spatial adjustment is applicable to the

observed data available at one time level. However, a similar formulation may

be extended to any time level, and interpolation of data between two time

levels may be obtained in such a way that the interpolated data satisfy the

given constraint(s). Consider that observed values of wind field data are given

	

for time levels t o and 
to+1 	

It is required to estimate interpolated values

at time t where to < 
t 
< to+1' If linear interpolation between time levels is

assumed, then the functional in this case may be written as

to+1

1*	 f I	 [al2(U - U*) 2 + « 1 2 (V - V*) 2 + 0y (W - W*)2

V 	
3

n

	

•+ (8x + ay + ai ) dtdY
	 (21)

where

U = 
u - u 	

and	 U* = u
n+l	 u 	

(22).

	

t	
to	 to+1	

to

with simi'.ar definitions for V and W. It can be shown that a simple transfor-

mation on the velocity components can reduce Equation (21) to a functional si-

milar to that of Equation (3) from which Euler-Lagrange equations and boundary

conditions are obtained which adjust the interpolated wind field so that the

continuity equation is automatically satisfied. Thus, the wind field proceeds

smoothly from the configuration at t o to that at 
to+1' 

Equation (21) and the
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associated conditions apply to linear temporal interpolation, but non-linear

Interpolation schemes are readily handled. Finally, the additional constraint

of vorticity can also be incorporated.

Decoding the NMC Data Tape

The National Meteorological Center Data tape includes considerable data

that are not necessary for interpretation of the OSTA-1/MAPS experimental data.

In addition, separate tapes are used for the Soutern and Northerm Hemispheres

and these data must be merged. Finally, the data must be decoded for use by

the MAPS Science Team. A substantial effort was expended in this phase of the

project.

Weather data tapes produced by the National Meteorological Center have

been coded in a binary format not easily utilized by most computer programming

languages. For this reason, a preliminary procedure must be performed on the 	 i
w

data, to transform It into a standard EBCDIC format. (See the Appendix for a

description of the data on the NMC tape.) DECODE is a PL/1 program which con-

verts the NMC binary data to their EBCDIC equivalents. The tape format is also

modified so that only certain desired fields are processed and retained. A

program listing of DECODE is also contained in the Appendix and has been de-

signed for use on the IBM 370 at the University of Kentucky.

DECODE works by manipulating PL/1 data structures. Data are read into a

structure of bit strings. Then, using a subroutine, the binary data are con-

verted, first to fixed binary numbers, then to EBCDIC characters for output to

tape. Conversions are done based on the equations given in Office Notes 84 and

184 f mn the National Aeteorological renter (see the Appendix for copies of

i
these). A selection is made so that only the desired data are processed. All

Included data are of type 8. Data are included for the following conditions:

1. Q - 1, height with respect to mean sea level geopoterzial
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(at 12 levels),

2. Q a 16, atmospheric temperature in degrees Kelvin (12

levels),

3. Q - 48, u-component of wind (12 levels),

4. Q - 49, v-component of wind (12 levels), and

5. Q - 88, relative humidity (6 levels).

A sort is then done to sequence the data in the proper order for merging

into longer records. The input records contain all the data for 5,365 points

on a southern or northern hemispheric grid of 145 x 37. Two input records are

required to store all 10,730 o f the global values for each time period of a

two time-period day, with 15 days making up a complete tape. Alternate data

values have been omitted, leaving 2 grids of 73 x 19, which corresponds to a

5 0 x 5° gridding. The output records contain data for 2,174 global points in

a west to east, south pole to north pole order, with the sort field values in-

cluded for identification purposes. In this manner, selected data from a full

time period can be contained In a single record. Data fields (and their for-

mats) included In the output records are

DATA-TYPE F04)	 type of surface;

Cl	 F04) 	 value of surface levels;

Y	 F(14)	 year;

M	 F04) 	 month;

0	 F(14)	 day;

I	 F(14)	 Lime period;

DATA(1:31) F(9)	 data values from the southern grid; and

DAT2 0 381) F(9)	 data values from the northern grid.

The records are sorted by year, month, day, time period, type of surface, and

value or surface levels in descending order. The type of data Is sorted in the

following order: 48, 49, 1, 16, 88.
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DECODE has been designed for maximum ease of utility by the end-user.

Only one modification must be made prior to submission of the job with a new

tape. JCL cards describing the input and output datasets must be prepared for

each run of the program. Input (the NMC tape) is defined as SYSUTI, illus-

trated by the following example:

//SYSUTI DD UNIT = 3400-5, VOL = SER = tape-number, DISP - (OLD,PASS),

DSN = name.of.dataset.on.tape,LABEL = (file-number,SL)

Output records may be sent to either disk or tape. However, the JCL for

tape is simpler to prepare since the output records are longer than a track

and therefore would require VBS records on disk. Be sure to specify a large

enough SPACE parameter when using disk. A sample JCL definition for output

on tape follows.

//GO.TAPE DD UNIT'= 3400-5, VOL = SER = tape-number, DISP = (,PASS),

DCB = (RECFM = F,LRECL	 25050,BLKSIZE = 25050).,

!!	 DSN = name.of.dataset.on.tape,LABEL = (file-number,SL)

Based on partial tape runs done on the University of Kentucky Computing

Center's IBM 3701165 Model II computer running OS/MVT, a projected cost esti-

mate may be made with some degree of accuracy. Since a load module will be

used for the production runs, compilation costs for this projection can be

ignored. Processing only the 2 time periods of the first day took 55 CPU-

seconds of which 3 seconds can be attributed to compile time. Using the re-

maining 52 seconds of execution time, the approximate cost is $7.52 for de-

coding the first day. This is based on a $525 per hour charge (the discounted

rate for deferred priority). Multiplying by the 15 days on each tape makes

each tape cost about $113 to decode. It should be understood that this is only

an approximation, and the actual cost will depend on various circumstances at

,a

i-^

i :;
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the time the Job is run. Other computer installations use different charging

algorithms, so costs will vary even more if run on a different machine.

Interpolation of t1w NMC Data for OSTA-11MAPS

The NMC data as decoded provide horizontal winds, temperature, and dew

point, all at the pressure levels of 1000, 850, 700, 500, 400, 300, 250, 200, 150,

100, 70, and 50 mb. An interpolation scheme was developed to represent these

data in an alternate form. This scheme provides interpolated values for a

5° Longitude x 5° Latitude grid and a non-dimensional vertical coordinate

which has p - 0 at the surface and p - 1 at the tropopause. The data are

provided at p - 0, 0.0333, 0.0666, 0.10, 0.20, 0.40, 0.60. 0.80, and 1.0. This

gridding provides a finer structure within the planetary boundary layer.

With the data unpacked from the NMC tapes consistent with the requirements,

the data can then be interpolated for a geometric gridding. The mixing layer

depth will also be calculated at each grid point and will use the 1-dimensional

planetary boundary layer model of Yamada and Mellor (1975). Those researchers

have provided a version of their program which is being modified for the pre-

sent purposes.

Temporal =2' Spatial IrtailWation of eU Data

The CO measurements from the OSTA-1/MAPS experiment on board the second

Space Shuttle flight will correspond to mid-troposphere concentrations below

the orbit path. These data will be from 38°S Latitude to 38°N Latitude and

represent variations in both space and time. Thus, it is necessary to inter-

polate the concentration-time-position data at the desired times. The following

treatment would accomplish this. i

1) Transform the individual 1-second signals to correspond to

non-overlapping, discrete orbiter track lengths of 10.37

^iE^
4
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nautical miles.

2) The information from Item (1) represents a concentration

at some time t k , and some position rj . The position 13,

of course, expressible in terms of latitude and longitude.
r

3) In order to construct an entire concentration field at

some time t n , interpolation in both space and time is

required using as much of the data as seems reasonable.

Define the following.

cj = Concentration at time t o and position ri

fjj = Weighting factor for temporal and spatial

interpolation scheme

r ij	 Distance between positions r i and ^j

t kn ' t 	 `n

q = Total number of locations which are considered

to influence interpolated value

s = Total number of time intervals which are con-

sidered to Influence the interpolated value.

,, For the present case, s a q.

Then, the interpolated concentration is simply

	

s	 q

	

cn w E	 E fi ck	 (23).
1	 knI j=1	 ^ j

if one considers all of the data, this could be simplified to

ci = E fi cj(24).
J:l

j

4) Now the crucial question is, What should be used for fij?

There are a few papers on this topic for aerometric data,

and one scheme used is an inverse square dependence for
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spatial interpolation. Nobody has apparently reported both

spatial and temporal interpolation. Nevertheless, one plan

to start with is the inverse square dependence for both space

and time; i.e.,

	

-2	 -2
k _	 r ij	 tkn

f Ij	 q	 -2 s	 -2

jZ 
rij 

kEl 
tkn

In this manner, f 
ij

 is of course normalized, Other weighting

schemes could be tried.

5) The procedure in Items (1) - (4) provides interpolated values

over a 10.37 nautical mile region. Since that is too much

data to handle reasonably, these values could be averaged over

V x 1°, 2.5° x 2.5% or 5° x 5° longitude-latitude intervals.

Then these data could be presented in digitized form as well

as contours. Contours will be most helpful to see large

scale plumes.

This procedure is easily coded, and the weighting function could be varied

to evaluate its effect. Furthermore, several times could be done at once, and
q

one may be able to take advantage of the data format, and .alculate E r ij
j=1

just once.

CONCLUDING REMARKS

The procedures discussed in this final report will be used to assist in

the analysis and interpretation of the CO observations obtained from the OSTA-

1
1/MAPS Experiment which will be aboard the second Space Shuttle flight

scheduled for November, 1981. Specifically, DECODE will be used to provide

meteorological data from the NMC data tapes in a format useable by the MAPS

Science Team. This will include u, v, T, and water vapor concentration data

(25)

1

l

{

i'
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for the flight period in either a pressure coordinate or a dimensionless

terrain/tropopause following coordinate. In addition, an interpolation pro-

cedure for the OSTA-1/MAPS CO observation data has been proposed that includes

a spatial and temporal weighting function.

A considerable effort has been expended on objective analysis procedures

to establish global mass-conservative wind fields from the NMC data. The

variational calculus procedure with the equation of continuity as a strong

constraint has been coded and is in the final stages of evaluation. Novel ad-

justment procedures which incorporate vorticity preservation as an additional

strong constraint and temporal interpolation during adjustment have also been

presented. However, these procedures have not been evaluated. Research is

continuing in this overall area of wind field adjustment techniques (Kitada

et al., 1981).
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FILE PAMLAN*

-/ gp t, Pam I-am 	- 	 —	 -	 -
.^r_..r.Pl'Shf ^ Paml aR1a-	 —_

-1-	 MOnL11. F.-W I NIIAi1..IS( LIN IT I =r-C1FMTRX . -LINT T2= S01. MTRX, I IN I-Ta=---	 --
AO..IMTRX,-LINI.T-t^=r1UT•PI.JT-.I )NJ T!5=tNPIJT?-BFr,IN -HA IN; 	 ---

XRFF;---

—_9:_T.^SLE.' W LNDF I-FLC^_Mi^iGULE...-^1^/.RAFt I C:_-.^;E1'TFMF^FR--; -,-1 ^^^ t' i

--,4*-	 DATA I-AMDATA	 ^ %	 —
_1^t	 ICI^P_AMCTL _-.—, _	 *J .

I_k__T1-I 8_FRUuRAM-ATI.JIJ:SS _fFt3FRV FR.. W t NT _F_I EI-D-TO- MAkF—
I.L'MASS=FONSEFVAT-LVE-Td.I.NII_F-I  El-I:i. Ai1,_II.IST.I NO -aEGHN I CNI.IF 	 —

r	 _LS_RA:=En - isN- VAR ITT 0NAI__F0RMI.II.ATD-__iN. --31MI.Ii_TANE0IJ,''
_FOLIATTONS-FOR 1 AMhA.. TFRMS-ARF-fn0I.:VF[j--LISING--SI.JC:C:FSSTVG

VER_REI-AXATION-.1$!i7=R)-ITERATION. MFTHOrl.-F-T-I,F:=:- NAMFT7 -AS-
CCtFMTR X_,-F.01. MTR X.,-AND _An- IMTR X -- HAVE-NESS'ASAR

	

_.F:3T-TMATFTI-::171FFF-TC:IFNT .- THF_SF-F-11-F:3-A41I.L-F.F..--RFAO-TN THIS	 -
PROGRAM.—*J	 —	 —_	 --
/. * THI= - Fut.I.AW T NCB-SEGT.I ON NFFr10.. TO PE. CHANGFD -F CSR -P T FFF..RENT
]BRIT) .SYSTEM..._XTRA 1__T0_. XTRA7_-AND -I SM l - _T0._ I SM7- ARF

PAGING _.PAR1 PKE.T.ER8.___AI_.1 I5.. WF-I.GHT I NG-...F. AC:TOR-__FOR_1J-_VEL O. C. Y T-Y-
r..OMPONENT......	 ^!

ORIGINAL PAGE IS
OF POOR QUALITY

* Anyone interested in this program should contact L. K. Peters at the

University of Kentucky.
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^e	 MonYFTCATION HISTORY	 *^
-/-*------FFARHARY-1 8"19AK-'	 -------^^^^-------'-----------^----

--/*--~-'COMMFNTTNn RESARDlNG Fq
--^^*'-----FILE-6''%1,;'N[)W> 1-11JT;mH7F!------------------''^^-'------------~--^-------------'---

-- —~~- — ----------------------------------^^-_____'~_-_-__-_--'_-______'_

---------'^^--FIFGT NYNO - OF- THF-4.;Pr.TXON--------*^-----^----'------'^--------'-----'--------
'--------^^^F^^^^^-^-°^.^^w ^^^V-----^--- 	 --'----------------------'------------^ ^
-~^-----L.TTFRAiL-Y-u-72"-wWM'Fw;---------^--^'~~~^--^-----------'~~-------
-------1.XTFRAi|.-Y-^^17^^- NUM _N-R;---- 	 ---'------------'^-------'-----'--'- /
-------1-1TFRALLY-"9 "NUM 'ALTu''------------'---''------------------'-'---' 	 -------'--- .

—I.-ITFRALI:Y-"it)"NIJM-AL.TPit--/*--NIJM..ALTPI--NLIM..Al..T+I	 *^	 '---'---^---------	 .
--------'i'%TFRAI'1-Y''w2397tt^"FW..NS'AY-T1--------------------'-- '---------'-------'--^-------
-------L.lTEm At. k.Y- u3357 6`''--X TRA&;----''---------^---------------------- -'--------
-------&,ITFRA|'l.-Y -J^15992^^'XTRA?;-----------'^ 	 '-------^----------^---'--~
---------k,^TF^^|^^'^-^'^^5^4^^'~^l[R^^3^-------------'^'---'------------'-----'---' ------ -- --
--------L%TFRALLY9245121^ XTRA41----------^-------------------'''-^-^---^'--'------ ----
------L. YTFRALkzY  -PF,1152"-XTRA51--------'------'-----'---------------- ^--- ----
------- I -TTFRAI LY -'^It19-7^^--XTRA7:'---'-----^----------------'''---''--------'---'---

^^XT^^^^k^^-^^^^'^ %8^0Y:_-_-_-	 - 
_--_---I:rTTFRAI.I;-Y-'640«-%qM2x--^--- 	 -----------------------'----- ^ ^
---------L.1TFRALkY-^^1-,,S"-XSM3Y'-__-___---- 	 -^ ------ ----'------- ---	 ''	 ------	 -'- \
----__--^L_%TFRA|-GY-^^56'^--XSM4:--------------'---------'--^----------'----------'-'^---	 --- ^^

_—L-ITFRALLY *?5W'-ySM51'---- ------------^-------'-----^^-- --- ----'-''-------'- - (
--------L,X-TFRA|A'Y-"25t-,^!.'-YSM7; ------------------------------------------^--------------'--- ^

4*1 FFL4.YTFRALLY-°0.01"A| ' I;' ---k.FE^^'--	 ---------------- ---------
--------L'1-TERAi'LY V3.14^5^^^5358^»793"P^;----^~~------------------^^-----^~-''-'---------'---

_/* `N|}M.FW=Ni|MBER CIF 6RUIS TN FAST-WFST r1IRFC.TJ0N.------'--'-- '---'------ 1
NYJM''NS=NUMBFg 'OF'GRIDS-JNN0RTH-SQ|)TH D%PFCT% ON. '---- ----`------	 --

--'-----WUM ' ALT=N|.IMRFR'QF-(7iRID,'- TN
_____.. EW _NS . Al. T=TOTA} --- NUM pER-AF GRlT)S.-----'-------'-------'-'-----''---'---- 	 f ^
------_-_TOLERAwCF=TOLRANCF IN JTERATIOWS.^---------''-- --^--------^----'^^' ---------- (
__-^_--RLXFAC=RE| 'AXAT%1N FACTOR-IN S|]CCF5IVF'0VFR RE('AXT%8N-----------'---'-----^
--------^MFTN0D.-*^--------'----------_-----_--__-- -__^^-__'--___----_-_--_----'--'--^'--

FND oF-THE _,;FC-TTON---*/-------^---------------------'---------'----' ---
--------RE4i,WFCT1')	 [t51 ARRAY (EW_.NS.'At'T)-'TX;----------'-------'----'------''-
_-_--_----:riMMnN CTC^^.^T^||MP^t^-------------------'------------'---'----^-----------'-
------'REAL-'VFCTOR [XTRA1J T[)UMP1-,,----- -----------------'-----------'--'- ------^-
-_______-RFAL--yFC.T[1R[?6&43 MVAi-T;------~^--------------'---~-'-----'---''~~------------

mE41-VFr70R C5] ARRAY (FW-wS ''ALT) AQ`!Xv'-^------- -'---------'	 - '--	 —'---
_cOMM[\N CA (ArJX.Tn|}MP3); '-----------^'---'----------^------'--'--'--- ------

-_--_____RFA!	 VFCTOR [XTRA7l-T%lUMP3v----------------------^------	 ------'-----^-------'
'RFAL VFC-TOR [EW-NS '~AiTI ARRAY( 13) SS%: ---------------- ------------'-' --'-

_--_____-^^^^MMON C^^(^S^,T0.|MP^^x^__--_-------'---'------------''-------^ -'-----------
___-REA1.-VFrT0R-[XTRA?]'T^UMP4x-----------'-----------~--------'--------^----

Rt: Ai ' VECTOR. C15J -ARRAY (EW 'NS^Al 'T)'_TLAMDAv ------ ----- '-''- '''-- --^--_
COMMON R1(TLAMDA^Tr)1_lMP11)l__-
BEA!~ ..VECTOR-CXTRA13 TDUMPtix_-_-_-'----^--' ---------'-----''''-- - 	 ------'
RFA|	 VFCTCAR	 EFW-N',;.Ai.Tl	 ^.^^^v---'-------------^- ---'^^---'--' --'	 ^	 - ---

-_-_'C0MMON_B2(S,DXV. TDWmP5>v---- 	 ----^--'---^------------------'------'-
RFAI	 VFrTon rVrPu'kn Tm14mosr_"

~I
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..... . _ 	.. _ .	 . .	 .. ...0 ...• /	 ..x H 11	 ,

REAL VECTOR [51 AQ..J 1
- -	 RFAI. •- VFCTnR- r. NI.IM. FW] • 'ARRAY •(NLIM. - NS, NIIM_AI.T) -- A I-AMIIA; riI AMriAI ---

-C.nMMnN F+:3(ril.AMLIA, ALAMQA; TriUMP&) I 	 -•
--	 RFAI. VFr.T(.)R-rXTRAII- TDIIMP61 —	 ---	 '---	 ,_--"-_

RFAI. -VFr.TOP CNI-IM-F-W] ARRAY(NI.IM_.N^, NUM-_AI.TP1)---- 	 -------	 ---
----- -	 ll, V . W, r), Ana ISTU, AD IIJSTV

An. JI-IRTW 1-_.-..._-._._.-
^nMMnN 84 (LI. V, W, ri, Ti)(.IMP7) i--- . `-.-- -_-_-
RFAI:-- VECTOR -C XTRA41 T0IJMP71- -	 --	 -	 ----- ----

•r.-.0MMnN F` (Arn..I1)STII. An,_II.ISTV, ADJuJSTW, TDIJMPS) 1 -----	 ----- -	 ---	 -	 -
RFAL--VFCTnR • C XTRA51 TCtIJMPAI -----	 ----	 -----	 -_.-_	 _-_. _ _-

-RFAI--VFr.TnR C FW-NS. AI_T] ARRAY (13) - VFI. 1 --- 	 ------	 - ----------
-- COMMON N/, (VFI : , Tnl.IMP91 ; •----

	

—RFAI.- VEGT0R--CXTRA23 -TIXIMP9:---------	 ------	 -- _---_
REAL- -Vr: r- Tt--1R -C NI IM...AI_TP 1-1 - Z; 	 ---	 --

._--....--I

nFA1..- -Al.S.-T,FRROR, 777, THETA, TH, C:nN, MAXri1V, MINI)IV,-TCit. FRANC:F,.- RI-XFAC%--- -
lNTFriFR-lMlNDTV, TMAXDIV;	 --	 ":-----

-	 --TNTFrFR--NnT..r..r_iNV, I ,..1, I--', NI.:, T 1 , T?, I3.-T 4,..I i , ^I?, K?. ,--- 	 ----
- *I,	 TFRAT T nN, K V, I W, F 1, F?., F3, F.4, FS, NI_IM- T TFR, I_ FF*/- 	 --

-K^•(,TTFRATION,KI,TW,F1,F?,E .F4,F5,NlIM_TTFR,MAX-:ITFR,- 	 -
^A.F-7. FS, F.9,Ftn,MMMM,•l.-I,N:3..I NCR, --AlJ-.T NCR, -FW-OLJTt ---_--- 	 --. ----
RFAI,-VFCTCIR -r Ar0l WI AMriA, WL.AMnA 1; 	 ---	 - - ----

_^	 -RFAI_ VECTOR -497 . K1_AMrIA;-	 ----	 -- -	 -	 ----- -
RFAI.--MAxLAMDA . MIN1 AMIDA•-A1:1;	 -----	 -	 ----

	

/*a•^•:r^••n•^•^•^•^^•*a•^•+^x•^t• ^•a•^•^•^•^•^r^•*^•^a•^^^*^•a•a•+^^+tx•era••^•a•*,r^•^•^•^r^•x•^•^•^•^•^•«•^^•^•^•^•^^*err/	 .._.._

$PAr;F 1-	 --- -	 -	 --
PRnCFDlJRF - MAIN;	 --	 ---

-WR I TF-LIN I T t 6) #' 1 FcFG I N• MAIN PRCir;E:CiIJRE-!41
-Rr--An-LINTT (5)--	 --- -	 -----	 -----	 -

(RI.XFAC.--TrlI FRANr:F,-.AL1- ► --MAX=-T-T1= R,-Wn- INCR,- AL_T- YNr:R,-

.#3 ( F9. b - . --3 L I-/-1,..-19# --	 --	 ---

_.^•^--..^ =Pl_R_-JANUARY_ 43__1981.•._-- =-^•/ ----- 	 -
-------.IF-t«W..r JI JT_ >-NIIM_.FW -THEN - 	 ----_-	 ---	 -- -------

L7- WR

IT-tINTT(6)_ . (FW-OLIT-)#^X'IISEP-WANTS-- C IS#;--	 -	 ---	 ---	 - •-E
EW-ttIJT: =NUM-EWs	 _	 -	 -•___-_ -	 _.

riPFNMAPI'-F1 !-.TLAMDA(t)C17.T7:M1,FI e I_ARGF- e-)e	 -	 ---------
PENMAP(.'FL'-.SE 1 I - ISM:3, F •i,'LARGF -) t	 -	 ----	 --0

	

__-OPF.NMAP.('F-3-'!,St.AMDA( 1 . I ) G1 7. ISM;i, FS.'LARr F!) i -	 -
__-rtPFNMAP('F4-'.IJ(1.1)C11.1SM4,F4,'LARGF_'_); 	 ------	 -----_

PENMAF Lam°.'_ ► -Ari JLISTU (1._l. ). C 1.3 .I-SM5- U-.' I ARGF-'-)-;
nPFNMAP( /FIN - . VFI ( 1 ) r 1 1. T:=:M •.,. FF.. ,, i Arei%r , 1:



_23-

.	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .
OPFNMAP('CnFMTRX',TX(I)rii,ismj,Fes,,[.ARCiF-*)s

PENMAP V S(1l.MTRVq qSX-(-1i-)r- 11, ISM?, F99 'LARGF I-); -
nPFNMAP( ,e AnJMTRX'j An. ix(- I )r i I,. I PM7,F	 LARGEI W-

-/*LFF--WRTTF
I F 10) #'OPFN'-, - 9 (3X 12) # I I FF*/

—WRI TF AJNI T (6) (F 1, F2, F3, F4, E5, F6, FS, Fil
OPEN' 9  9 (' 3W T 2) 01

--Nl.lM..I-TFR -I - -
/*l.FF—WRTTE-l.lNITf

-(DYY-,Nl.1M_FW, NUM..NSi- NUM-AL-T, At- I • T0LFRANCFi-R1-XFAr.)#`nYY
__ FS. ? Y--

1N1.1M.FW -`,13, *Nl.1M..NS

--zRl-.XFArTr,R
—WRTTF--lJNIT(1,)--

------(rIYY, NUM.. FW 9 NI IM-NS, NUM-ALT, Al. I - TOL FRANCE, RL. XFAC, -
_____MAX._-TTFR)#'- nYY

--Al. 1— 1-, F7.3,,-Tril.ERANCE-	 FS. 49
RI.XFAC.TrR-- - ,1-,F&_1, =- MAX..TTFR----!,-T3#t

---K2 -:  N1JM_AtT+1;----
_/ *. T N I T T At, I Z I NA.o ALAMDA ANrj - SLAMDA-ARRAYS-0 I V I NG, —= ---

---- FTRST rUF'AS- VAIJIFS */ -
*--I AMFtDA VAI [IFS ARF Fril.-INn ON PA6F -FTLE F3

---./.*--WHFN-.THF-FnL.I..f'iWTNrt .-IMPI.ICTT--I/ ,-.1 TS. -
*__T-S-- t'Ol1MFNTF1) .01.1T. - ril - Ui- VAI. UFS -FROM SAVED

/* --- FTI.F.- F-3 -ARF WiT.-OVER-14RUTEN -
14-r- -7--r. ----------------------- -- --- --- ---

—THFTAt-90.0 + nYYV -

	

_FOR j	 I - TO NI 1l11..NS

	

---THETA-	 -THETA-DYY I /*N11T _NFECIED PL.R-FER
THF_ T N T-T.T AL --VALLIES- BY --- I-. OF +0h..

OR K-- :=--1-TO-NUM ALT 0171
___8LAmnA(,1.K>11:NL1MJ-W1 _1=.',,.0F+06t
---Al..At-InA(..I,K)*[ItNLIM.FWI
---F,NriF%-
—,FNUIFS

110
---FOR-..K-:--I-Ti-L-NLIM...At-T DO
I —_FOR -1 - i sm- i _PY 2 Jn NIIM-FW r1O___
1--SLAMDAW, V) E I I s =-t. 0F+()A1

ALAMDAW.K)[13-
ENDF I

_—ENDF t

-.---J *-.=-!---FLOAT APRIL_7TH.---=_

_ALAMrJA(5.5).1'%A1

	

Ff-IR .I	 1 Tn mi im tic. r.n
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WL.AmnACJl 11-  81.AMDA(.l, g ) 11611

--I-*I..FF*-/WR T TF-- I IN T T (l+ l #'-OWI. AMI)A - ARF t ' 1! t / * I FF* / - 	 -
- RJR T TF IJN T T (^) t Wl. AMT1A C 1 : NLIM .NS 7) #gF 14.7# i - __	 --_._ __— .____ _

-	 FOR- K- s =- 1- TO -NUM_ Al T .- nn
KI.AMiIACK]-t=-AI.AMIIA(!S.K) C3h]t ~-	 -	 ---_--

-	 ENDFt --	 -	 - --	 ---	 ---...___------ --- ._..__._
--!*I-.FF- WRTTF- IINTT(6)-(KI AMC)AC1tNI.IM_.Al.Tl)#'KI.AMDA 	 5E14.7#1..-
--	 WRITE- IINIT(b)(EPI. AMT)A(!5,g)C3t'it4Q])#'LAMM--'-;SF14.7#1- 	 -`	 "-

-WRTTF. 1.INTT(h)(PI.AMriA( 6,;. g )C-1 .],RI:AMI'lA(5,5)CNL IM_F.W]) -	 -"
-	 -----#'I_AMT1A--= !, 2F14.7#i LFF-*! -- -----_. 	 _--- •------ ---- -. ._. __-..^__. _._..-_ _ _..._

---/+[FF*/WRTTF.-I-INTT(h) (KI.AMnAC1tNI.IM_ALT])#' KI-AMDA- a ',!'-F14;7#1 -	 -"`--'
-WRTTF IJNIT(/.)(PI_AMT)A(5. 0;)C3Ot4n])#'--I.AMDA = '.FF14.7# i --
WR T-TF.--I IN T T (6) (BI. AMI)A ( g , ',; ) C 1 ] . RI AMnA (M - 51 C NLIM_.FW ]) - - - -------- - - 	 - -

--#' -I:AMQA
	 ---

FnR i -t= 1 T(1. 13 nO--_--.---
-

—FNnFi-	 --	 _-	 --- •-	 _-
_—J.*_TNTTTAl.T7TNn WINr . -FTFI.riA.I.V,W ANT'I•C^FN^TTY- n- AkRAY^ /---°-- -	 ______

- ,	 THETA 1 _ --90. G-MY i ... -- 	 --- - _...----- ---- - - - ----- - --
FOR	 s =• 1--Tn - NLIM.. N `, Can

-THETA : a THETA+nYYi -- ---	 ----	 ---	 -	 _.. — --
TH -: _ --THFTA* .r:nNi --	 -	 ------ -	 ----

-FOR K -t= 1--TO K'?_- DIJ----
-	 LI(.I.K)C1 sNIIM..EW1--

(•-t, K) C 1 : NI,IM_.FW1 -: _ .3.0--	 i	 -	 —	 --•------- — __ .__
—W-(.t.K)f 1 sNl_IM. FW]-s=••i::.Ot-	 -	 -

-	 ----_p(•I,K)f 1:N^1M FW] i=-}.Oi 	 ---.----.	 _- -- ------- --
-FNl1Fi /*i nnP QN
F.NriF i / *I. Cl0P nN -.J 

-I .AI L--C ► T VRr;Nr..F%

___qt*_PR T NT_ ii117•-1 n -I.ARi.F:;T ANn - * /	 --
*__SMAl..I FST _D T V PFR LAYER..-. SFI F(J RFTI IRNS_--

/ *-d► - fjF--JJNt I I^,i;Ft= B FI 11. f: l'IMPAR T';l7sNS ! _.* / ---	 _	 —	 -	 ----
-^	 ------------------------------ * /. 	 -

XOR-K s= _t -TCI-NLIM ,Al T_ P-3.	 --
NL_ t -At

Ri-TF-IINITIM(K:1t1H1•/!/,40X.'AlTITIIDF- a'-, T.:^.-///Mi ---	 --	 ---
FUR - ..It = 1-TO NI.IM ..NS D0 _

FOR--W al -Tn NI.IM-C'W . Cin- -
Nl. t =NI_ + 1 t --	 —_.	 -	 --- - -- .	 --	 i

.-MYAI.T C Nt. ] i =I) I V f (K-1) *7,• + ( . i -1 1 *l,44+ 113

~—	 FNUF i 	----__	 --	 - - - ----	 ----
ENDF 1-

--_ MYALT LI t 2(.641 t -ABS( MYALT T 1t 2A. /,41 1 t
_FOR. JJ .t = .L T17_'d*,1) DCl__ -	 -	 -	 -	 -- - -	 -	 ----- -
____J9AXDIV: =MAX (MYALT 1-1,

 )t

i

I



IMAX11IVs- 0,Fl FnfMYAI.T,MAXJ)IV)+1 t
-	 •IMINnIVt -SFI.F0( MYAt.T9MINnIV)+11 - --------- 	 -	 --	 ---	 -----

11-t-IMAXn TV. nTV.7.;-+11- 	 -	 -- -	 ----•---
-111 a IMAxnTV-f (..I1-1 )*7))1
-'28 a IMY NnTV.nIV.72+1e --_ _	 _-.-•..-	 --	 _-___._	 ^_..._.-_

-•	 I'Ps-IMINnTV-(f.P-1)*72) 1-----
--	 -WRITE 1.INIT(6)(K.MAxnIV.IMAXDIV,I1 II.MINnIV.IMINrlIV,I2.J?) 	 -- -	 ---

----MYAI:Tr TMAXnTv3 s -Q. nt	 --	 -	 ----------
-	 ----MYAI.TC IMTNDIV31-0.01 

FNoFt
- --- - r.-.l ()SF (-' F 1 ' . F 1 I t _ 	 -	 _ __	 - --__ --- - - -- - -- -	 - --	 --	 ---

-CLOSE('F4'.F4)i -	 --	 _	 --------------- -- - -- _	 _ ___..._-._-

_-_____-C;1_n,;F (-'C:nF'MTRX ! .FR1 { -----______ _._--_-•_-. 	 __ __-- _-_-- __....___ ....._.__.
-

ri nSF ( ' An..IMTR X'-, F i n) t 	 ---- -------
-/*1_F.F--- WR T TF. I INT T (h f f F l , F •2, F3, F4, F_3. Eb• E^ ----- __._- _-_-- - ._ 	 ____._.-_ _ .. ___ _---._ . _-- f

-------

	

---WR T TF -LIN T T (h 1 t F 1 . F-^,F.:3. F 4. F5. F.b, E+^ - ---	 --------	 - -- -- - - --•-- ------ - -
- ,F4.F10)M^ r.:l.n-.F'. -9( 3X12)#4---- --- ----- - - - ---- -- .-	 ----

-/-*I.FF*/.'- WRTTF IINIT(^)#' 11.EAVF MAIN PRnf^F111JRF_'i1t /*IFF.*/t----- --- ----- ------
FNrIPt /aMATN I.FF*/- 	 ---	 •-----	 __^_	 _

--Jana*a^•^•^ *aaa^•aaaa^aa•**^a^•aaaaa*aa^•x•aaa^•a+tw+^aaavr^r^rar**a^•a^•aa+^w+r^a^wa*+^/ --- .--__
^****1►**Ire***** wlr^***** It**1► M1IIFIF ** IF***11** a► r,r*****^^► •kaw+r^r * ^*,t*www*****+► / .
./*+^+^•a- aaaal l • ^• a+r • ^^r^^• aaa^-*a*aax•sca*+^aaaaaaaaraaaaaaaa*aa+rwaa^•aa*a^•a^•aa^raa*a/--_----.._ .

r^r1► **^► ****a1► *** r► **^► *Ir*** ^► *******w**+^*+► *ww +► *+►*a**w^a*******+ra****+r***a */---• 	 -
-. /1^•aaltaali•aaaaaaaa^ *Ire*a+r+t+^a+^*aaaaaa*aaf*aaaaa^•a*****•a^r^ra*awaR aastaa+^^ra*^ ► / --- - - - ----^

sI;PAAE t	 --	 --	 --	 -
---- PRnr.F n1 lRF - I:' I VP6NC:F t-... _•-

RF.VTSI0 -'JUNE A.1981- -PL./RARlG-------- _*/-----
--/_*	 TRFAT--FD F NnnFS FnR

a. _-_ Kw9 -_ TRt1PnPAI.ISF FCIr.E-_-
_—I*^^^-r^^_. -its_-_r^r--:.^.r--^-_......r__.^,^-.^.._____---*/_.__^-^._._.	 _..	 `► -._.

/Ir1.FEr J_WRITE-IINIT(/-.)e'16FC:IN PFli1r.FriLIRF.nIVRriNr.F'ftt/*I+Fr-*/
* .-THIS PROCEDURE_ ESTIMATES THE VAI_I.IF _OF RTr,11T VIANri z:Tr&F..-_

OF_Fi.IIATTQNS. _ AT_T':" - FNri IT rAI.CIII - ATFS THF. ril VFRrF-NCF --_-,____.-__
4F C]GSERVFD riR .AD ..' t _E , TED WIND. FIrl.Tl...-. */

Erlk.-J_ s - _1 TtLNI)M-N° Xln

	

FOR K _s-_1 _TO-NUM._AI.T M -- 	 ------------ ---- -- ------- --	 --- --- ----._._.
FOR . I_ t t 1 . TO _ NtJM_EW .DO__
-NI_

IF T 1 aNl IM F61+1 TNFM T1 to I r CMllT e
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..	 . . , I	 - 4	 0 0 u 1* , Y7 ,, - —	 a 9 G.OVIA& 0	 . .	 . . .	 . .	 .	 .

IF I *?uO	 THEN 17 1- NIJM.FWIFNnll
—VFl 11 ml:]

--VFI. (2) r NI. T-1 - --LI (,J 9 K) C 1 '71 *1) (J, K I C 1211

-IF-K-1-THEN
--VF.L.14 ) CNIA-1 —f 2*LI(J,- I ) r I 3-1-1(,J. 2) r 

I 
i )*I 2*t)(.j, i r I I

(Jv 2) E I I
--------FNn r i -.—

-T r. - K-9 THEN

_._D W 9) c 11)

-*F1
 
(K> 1-) 6 ANT). -(K<9) )THEN ------

—VFI.(4)(Nt.-1-9--IJ(.J,K-t)CT3*D(.J,K-1 )[111
-FNrlt I

--FNriFt/*i_nnp ON
,..____FNroFi/*I.nriP-rtN K
.--ENI)Ft /*LOnP.-0N-J--L.FE*/

FOR-J
FOR- -K--4.n- I-TO -- NUM -AIT-0f)-

----FOR. 1_:-.I--Tn-Nl.lM_Fw
NI	 -_NI. +I

TF--..12-0---THFN-J2-1--2%FNnl-;-

VF.l.(6)CNl.1-_t- V(..12.K)CTI*D(..12,K)[Tlt-
-VFi.(7)rNL]--4--V(J.K+l )[T]*.I)(J,K+l )Ells -

-THFN _VFl. (8) f NIA	 A 2*V (J.. I ) C I I -V (,I
	

r 
I	

-ri(,i .-j .)t r

FNrlIt —

_THFPJ VFI.(8)CNl-1 ---s-s .12*V(J.R)r	 R.) r II_

___FNF) T t
)•.AND_(K<9) )-THrN--

_-VFt (A) fNI..3_: n-Vl,l. K-1 ) L I 3 *n I. I. K,-.j vi i

_____FNrlFt /*t nriP- rlN 4_4 FF*•/---
,. --FNnFl /*I ClriP rN -K--- I.FF.*/---
--ENDFI /*L.rjnp ON i

0 t

--.--FnR K-.:,--t 10 NI.IM.,.Al.T ru-;--

_VEL(9)rNl.]_
IF K-1 THEN
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.	 .

vFt.(10)C.NLI :_ (?'#w(,.l.))rI]-W(..1,2)[I71#(?#D(^I•IIrI]
_	 nw,2)CI7)-;	 -	 -

FND I:
IF-K-9-THEN

VF.1:(iQ)[NI.:]-.:a_-(-i#W(^I,R1rI]-W(^:Isq-)[I7)#(^^T](^l,Ei)rI7__	 ----!
	--n (.), 9) C-I 1) ;-	 -	 -

NnI;
----TF (-(K>. I) . AND. (K<9)-) THFN	 ---,±

-VEL t 10) C NL 7-: a --W (.a,.K- 1-)-C I 7 #Ti (J, K-i > C I 7 t

FNDI;-	 --	 --	 -	 ---	 -
---VFL. ( 11) [ NL 1- _ _ U (.J, K) r. I ] #Tt ( J, K) r 17 ; --	 ----- -	 - ---

VEL: (-1:?) C NI_ 7 --: a --V ( J, k'-) [ I 7 •^D (^_I, K) r I 19 - — ---	 ------------ ---
--VEL_(1:31[NL]--:=-Wt^I,K)[i]#D(^I,K)rI7;	 ---	 •--------
-ENnF*, 	-- 	 - ----	 -----
NDF= .	 -	 -.	 ___	 --	 -	 -----

ENDF;--	 --	 ---- -	 -----	 - -- --- _ _ --_
-4c-C:ALCIA.ATING RTCHT- . HAND-SIDE OF EroLIATI(nNS -#/	 ------------ ---------
--SC-1 : F_W _NS _AI_T1 -: _ 0.0;--- 	 -----	 - — _._. -- ---

--RFG IN- C(7MMF.-NT-HERE------#/ 
-FilR-I : l--T0--l3 DO	 -----------	 -- -_.. _ -	 _

Sr4:FW._NS:_AI..T]--:-=-fi[.1 F..W-NS_AL.T]+

	

S:=:X (I) Gt : F-.WrN:+_AI-T]#VEL (I) C 1: EW-N:;_AL_TJ - --- --- 	 - - - --- -- - - -

	

_.---	 -..--	 ---- --- -----------/#-----i=PJD-C:lIMMFNT HFRF..	 /-	 -	 -

	

_-%*_ Al_rUl_ATINr,-.DIVERGFNCE-OF- WIND  -FIFI_Il- /-.-- ---- 	 --- — ---
AL:- -: 2..0*AI_ I *AL-.14- - _—_. ---
---DIVCI:EW_NS.._AI_T7----

__.MAXDT V _,-=-MAX (n T V)

	

-- M I Nn I V-:-=-M I N (n I V) *- -- 	 -	 -	 ---	 ---- - --- - ----
!_*L.F.F	 WRITF--.. LINTT(L-.) (MA XDTV,MTNDIV)# -MA XI) IV-= ',F14.7,----	 ---	 -
_-

WRITF--LINTT(6) (MAXDTV,MTNriIV)#'-MAXr..ITV-	 .,F1.4.7,---	 -
' hIINOIV-= - ,F14.7#; —	 -	 -	 ---	 -	 ---____.- --	 -

-BRB: WRITE- UN T T. (6) #'-I I .FAVF--PRnCEDI IRE -D I VRONr_.E f # -------------- -_-. --- -- 	 -

	

---F_NDP;/-#nIV'Ri N^,r__-l_Er#/--____.__ _• 	 ...__.__.-------.---• ----.-----.-._..__--_._---

PAGE; ---	 -_-.-__ -	 -- --- -	 ------- -	 -- ---- -
_PROCFDURE_ SOR;._

- INTEGER-JMCiD.KMOD,_IhU^D;--------- 	 - --	 ---------- _.._ ----
} _/_*L-EF* /. _ WRITE. UN I T (6) it ' 1 REG I N F, ROCEDURF SOR' # ; /.*LEE* /--___ -.
'	 —./*-.THI::; PROCEDURE IS A PROGRAM.-FOR A. SUr,.rE ,;IVF_ .OVER

.--RELAXATION (S-0-R) .ITERATION-METHOD -TO -SOLVE SIMUL_TANU11.l 
EOHATI ONS. FIRST- VEI.00 I T I ES - AND- LAMDA TERM:,

r-- IN._.VEC:TOR FORMS,--AND THEN- S-Ci-R FQ TAT ION IN GENERAL ----- --- - --
_IS._UaEn FOR --TTEF:ATII"IN,._. /

----------------+*1



-28-

NI.IM .. T TF.R a @ 01

---/ I N M AL T 7 Mn TI AMt1. A- ARRAYS
--	 _. FOR T - I - - 1 T11 F.W..NS_ALT nta
— _ 	 TIAMnA(I)r1 a 15l -tom t1.^li------.-_---

FNDF t
hQNV a a 1 t

In 01
--

	

	 F(1R -,I - i - -1 •Ti1 N1IM..NS•410 ------
- FrIR K a  l TO NUM-ALT DO-

FOR -FOR I am 1 - TO NIIM _ FW n0
NI.+1 i
T+1;	 - - ---- ------	 - _-- ---- -

_ __ _. T'? as T-1I

-T4 t m 1-2)l - -- -_ _ -	 --	 ---- - - _	 -----

----K1 is K+1

TF.-4-1=N1.IM^FW+1 -THFN -T1-•-s=•4:FNt1)A- 
THF=N T:'_ t= N(.IM_-FW:F-Nnl',-

IF.III =NLIM..NS+1 THEN J  I= NI IM-_N:+-1:1"NDI;
IF 12=0 -	 -THFN -.I',. . a = 2 1 F..N111 ;

-----IF -K1 =NJ 1M _ Al_T+J -- T ' HFN Kt -: m NI-IM--ALTiF + NDT i
IF-1 =0 THEN K'3 := 1tFNDT;--_-
TF -U-1=NI IM. F:J+' -THEN

--	 --	 -- T F - I N1_IM .FIJ+ t THEN T1 : _ • t ; FNn T i
F. J 4 =0. _ _ _.THFN 14 .: = N; IM._VW : F :Nn 1;-

_	 _.IF_ T4=-t. .--THFN I4 a= NUM, _E=W-l;F~NtlTi_
— Tl .AMDA (NI..) r 1 I -t=  Pl AMDA (J. I ) U11 1.

	

 --• ---	 - --	 - _	 _ _.

TL AMI1A (NL) U-0 •-s.= .F11.Aht11A t J • K) [ T 1 i--- 	 .- --	 -----
_	 _	 T I.AMDA (N1..) r 41 -:= _I71_AmnA ( ,J 1 . K) C

TL.AMLIA (NI. )151 _ s - - Pi AMI)A W2. K) r I ]
__.	 Tl_AMnA ( NL) [61 . s= -DLAMnA(. -I.KI ) C T 7i _..-

TLAM11AtNl.> C7] _s = PI.AMI'iA(,.1,K ) C7'-];
^	 .^___ TLAMDFi( NI.) C L^ 7. . s=

	

RL#)il1nA(.J.Kl) Eli ] t ....	 __-	 _._._--•__-__- -_---

;_.	 TL.AMnn (NI .) [ 9.J s =_. F1l.AMDA f ^I. k': t) [ T 1 7 :. _	 _-,.____r__ _--_.r_____
_TI .AMnA (NI.)C141 :- R1.AMDA(J,K1)[T • 1:.__-----__---

Tl AMrin (NL.).[ 1 1 ] .:-a PL.AMCjA ( J. K3 )-r 1''? 7 ;
.- TI_AMDA M -M 2 1 I= PLAMr1A ( 0 1  . K t 1 C T 7

------	 TL AMPA f NL) C 1:3'.I .:= . Tal AMf'M (.11 . K ) [ T l i - 	 -- ...-_._.-_.- - -- -_ _. _..- 	 ---
____TI.AMnA(NI.)[141- 1 = R1_AMr)A(. 2,K 1)rI'Ii

TI.AMnA (NI ) [ 1 -̂o _: = Fu rimnA w: * 	r I ];
FNn T Nil i1F- VFrTi1R T 7. AT T CiN ._..

-/*.. RF'i: T N T Ni: OF- S-:'1-R MPTHori
_.----.------------•--------...._.-_._.-

Fit. A pinA(J.FK)rI7 - aa AI,AMDA (J.K)rII+(Rl XFAC*,(,^4Nl .I-T)/ - ---- -	 --
-_-._- 	 --TK.(NL) 113

/* nIA6NORTTC. FVFF:Y 10TH CI.1Y	 +^/
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/* MARCH ;?7, 1981	 PLR
—omon a -..I. Mon . i o i -

moo

	

--I F ( iomnn_j),ANn.(Kmon-i ANn. ( y mm-i	 -THEN

_WRITF . I INI T•(6) - -----•-_.
I, J K, Al AmnA (J . K) r. I I - Rl.,AmnA(J. K) C I ],c,,',ENL

FNnT i
IF(	 -THEN
F	 1) THFN JJ t- 2 1 FNn 

I 
i

I F (,.I-,, Nl IM.. NS) THFN J• I - NUM-.N$-1 I FND I I
1--SIJM(RI-AtIT)A( J-JvK)EtINIJM-FWI)/NIIM,.FWI

/* ---- .RI.IMP LIP lAY
A"FL..k')AT'#

FkI .AMDA ( cs . co r q,& i	 a i . &n-+c)6

-----------TF(Al-AmnA(.J,K)rTI-0.0) THEN At_AMnA(,J,K)1Tl	 0.000liENT)lv

I F- APS (ERRLIR) >T,')(.ERANrF- ---THEN NOT -Cl')NV I NOT _.rI_iNV+ I i FNn I

FNnF;
FNDF',

__[7NnFt --

-1 *------TEMPORARY -RI-1` PRTNTL)IJT
------PL.R MARrH 12 19PI ------- */

FRi-IM-1 PY AN) 
TO 

FW. NS-.Al-T DO

-FNDFi
---FOR 0 Ilm-1--Til NIIM.NS

--- - WI AMDA[-Jl
FNrlFz

—J*LFF*/WRTTF IINIT(6)#-*oWI,AMI)A--ARFil#;/*[.FF*-/`--.----

WRITFI.INTT(I.,) (WI AMDA[t:NI-IM--N'A])#!5F.14.7#,,

	

K	 1 TO NI IM..At T 1111

FNnF;

	

FF WRTTFA INTT(h) (KI AMDAr I NIIM..AI. Tl)# "Kl,.AMrIA	 51`71 4. O1
	------WRITE. IINTT (6) (St. AMVIA025, 5) C:30: 4%)3)#-A.AMnA 	 -, 5014.7#i

WR ITF -LIN I T (,^%) (St. AMDA 05i.-S) r Ill, RI. AMDA (5,50 1 NkIM. F W D,

WRITE tiNIT(t.) (Kt AmnAri:NIIM-.At-T3)14-1. KLAMDA m

	

WRITE	 I.ANDA -
_____-_.WRITE

._MMMM..l -_ CU.'_

—_FI)FZ J -: =. - .I TO NUM-NS [10

___F_0R KL_:-A TO

___.WLAMDA[NI.1 :- .MAX (SIAMT)o(.I.K')l;-
WI-APIDA 1 r NI 1 : a M t KI 1 Al AMnA 1. I. v ► I



IF (MMMM<3) ^HE^
- ---~-'--------TF (W\AmnA ir NI. I <I).0)-THFM- 	 ------'-------'----------------
-------4 *1 FF'- -WR ITF I|NYY(6) ( ' ji K.WYAMPA I r. ML I	 IJ---r7T 1 It' K'-= -r-,l 3;--'
-----------------^^(^MR^^ ^'^.^^^.^^»\^^*^------------^-- ----------------^-----

---------------^-&^k.^M^^&-^^-^"^^^.^^^'' ----------^----'-^-----------'-----'--------
-_____----------- y^MM^^ x^ M^MM*V»---'----'---------'--------^--'-------'---'-'---'--'--
'--------------- -FNnTV----------'-----'-----'---------------''------^--------^- ' ^ -- -------- ''-
--^-^---F^^^*^—^-^^^---^^^-----------------^---'--
-'_-_-_--'---V^^(`|=,"M.ANn.(K- I ) Y TNFN ---^-----'-----------^-----^-'-----------~------
--- ---/*k,FF.-'- WR?TF LINT  040 ( ' /.KvWLAMT)AI[NI ' 1) it' ' ) "" ^.T3./K
-----'-------^W^^AMD^^^= /.Fl4.70:1,FF*/ ---'-----------'-------------'---'------'
- ------'----W^^T^ {|NKT1611 ^ 1 " K.WLAMRAICNL))#~ J 	 K = ^"T3^ '---'--------
----^---------'^-^ WL^M^^^ =-^^9^^4.^^V''-----------------------' --' --'-'-^----------^--'

---__--'-'&^^^Fv----------^--------'---- ---'-- '--'- ----' --'—'- -- '----'---- '
-----'--^^^m^x '------------ -------'----^-----'----'--'----------------------'-'-------
-___'_''MA%LAMI)A := M#X(W\AMOA)i . --'---------'-----'-- '----'--^---------'--'--'- -
--' ---M^N|AHn4'x= MIN(W|AMT)AI)x ----------' -''----'-------^--------------
----^^^FFWP7TF-\.INy-T 46^(MAXI AMnA M IwI, AMDAI W4-AMDA	 I-MAX = 4 E 14 .1,

Av ` 1 TFRAT TONS.

 K_: m- I-FY ALT_TWA -TO. NIlM.AJ 'T'DO '-----

___-_'___ FNOFx__'---^'_-'___--__-_____-^--------'-^------------^-------------'----------^----
__'_-___^NnFv -	 --'----- --	 - - ----^' --------- --- -- -- - ---'--' ---' ------ ---^

^ Iw An.o|nrnr'mr_oFon ,-!,FRVFn wyb/D_FIE1.rL-TO'MAKF_JT_NA,^^-`'__-_-__'_-_------



--_--_____ENAF:
-C.ALCULATJN6 DIVERGFNCE DE ' ADJi|STGU.WIND FIELD

:=-1_Tl-1 MVJM-NS
FOR K x= -I-T0 N|UN-A6 T [ol -__-- ' - --- 	 --' - -- --'—'	 -- - --'

C,^.^^) C I:KKV1 'FWl-^= AD`ut^Tu^.^^^^^[txKVlM.FWl:---''---- 	 -----
^no*oTm ^ ^'^r ^^ r.w^ r....
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F

{

.	 _ .. ^ ..	 - .... • . ^1...	 ►a.l•.J..• 1 ♦ 1 ♦ ^ t 1. / 1 l ^ IV1 1 1'1_.f W J i

to (.,I. K) f 1 : Nl!M _FW 1 : = An. JI ISTW (J, K) [ 1: NIJM-EW ] i

F.NnF:

—i^ALI . P T VRSNrF;--
/*I.FF -RRR:	 —F.NDF:L.FF*/---	 - ---	 -	 —.-- ---- --- --

RR RI--WRiTF IJNTT(6)# e-11 FAVF
FNAFR /^^;1'1R I^FF-^/—_.-	 ._	 ------	 ---- ----•-- -----.^..... __. ______. __

---FNIIMi - — ---------- --	 —	 - ------- -- -	 --__ -
- F1-IT-FNrni.INTFRFn.	 --	 --	 --	 -_.—_	 -	 --
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1	 Mnr1III..F WTND(UNTTI=r1.RTWIP,I.INIT4-COFMTRX,LINIT7=SnI.MTRX
--	 v I.IN T TS-An,.IMTRX , I JN T T/^-RF_til II:T, IIN I T9-SOI._MTR) -- ----	 --

------ RFC+ I N MA I N I•----
-^ *irP,---PRnr,RAMME WIND  I FAr+S- -TO AN -At1,.II .ISTEr1 MARS'-GONSFRVAT I VE - —=-=GCCC -- n+)+i2 -
-C	 WINn FIF_I_n FROM RFAI_-T IMF- OBSERVED WIND FTEI..T) DATA: THIS---- -C---Q003-
-r----PRr+GRAMMF--T NVnI_VFS - • NI_IMFR I CAL -SnI.I ITT ONS - OF- -THE-- PART T Al. "- -	 C""' 0004
C	 n I FFFRENT I AL- • - FO, I.IAT TONS RE aUI.T I N13 FROM -A - CONSTRA T NFi] 	 --'- -- - r,- -- 0005

-r=	 VAR TAT I nNAI..--FC)RMI II .AT ION - (Fl II..ER -I .ArRANGF.	 TYPE)-.	 THIS PRCOGRAMME -•-- C _._---0006 --
-Cr-.rr---T-S- WRTTTFN-IN--STAR I:AN^;l1Ar.,F-i (^I.1) +3F rYBFR +.CaMP11TER. - ------rrr..r --- c^pn7
r.C_.rC. - -- nFF T N 1 T T ON--OF- TFRMS- 	 ---- - - -----	 -_- -- - -=--CC`GC-__ 0008

-F	 X t =FA:= Tt•1ARn--D T RFCT T nN	 ---------- ----_-.- _.__ , _ _C_r 00090.

£':	 YI-NORTHWARD nIRFC.TTON --	 --__---- --- ---- ---C-- 00 i n
7-t-VFRTTCAI.:--r.+TRFCT ION ---- 	 -~ ---	 - -- ---- -C --(1011

-- X x : =r;R l r+- R r 7 F -T N X -r1 T RFCT I r_IN, r+FGRFFS & - RAn [ ANS RFSPF'CT I VELY
G	 YY : = r_,R T D - S T 7F -I N -Y-D I REr..T I ON, DF.C;RFES -& -• RAT] I ANS RF_SPFr_:T T VFL_Y - 	 C --•-001 A
-F	 77.t=rRln ST7F-IN-7.-r)TRFrTION-•- -_0014

'.	 IL:SNI_IMBFR:^-OF GRI17:;—IN X- DIRECTION - ---------- --__--- -__--. C -- 001
-f=	 -- It:t-NI.IMRERfi -OF GRIDI;--IN Y--riIRFCTION 	 -	 -	 -- --- - C ._- 00J6
G----Kt: a -NI_IMRFRS - OF r..R I IDS I N -Z-- n I RECT I rIN -- - --- - 	 ----- - --	 -- C --- 0017 -

-r---THFTA--14 TH -t =ANC;I. E--I N riEGRFFS -.& - RAIL I ANS --RESPFGT I VEL.Y .- FROM SOUTH - C . - 0018 -
C	 -POI. F (-90.0) -TO - NORTH- POI : F_ (+90.0 ). 	 - --- -- C- --c,+- ] ':'
!"-.--- Nl .AMGA: -ni IMMY . t .A0RANGF MI.IL.T I PI. T FR FORCnlINT I NG PURPOSE	 - ---	 C --	 0020
c	 - TALPHA : =THRFF - D I MFNS I ONAI XOPFF x r_. I ENT- -MATR I X	 - ----	 - - - -- - -- - -- -
4r...rr.---SS:=nNF--r1TMFNSI0NAL. SntAITTON
9* -THF--FOI.I.nWTNt -C-:F+,TIC:iN-NFFrG-Ti3--BF-r-HANr-,Fn FOR ------ -------	 ---
- rtT F FFRFNT_r;R I R RYSTF:M. XTRA 1- TO- .T SM3--ARF-PAI:, I Nl+ - ------------- --	 -

PARAMFTRFS. TH I FR-- VAI.I IF:-; _:,HOI-II_.n -BF.- _ESTIMATED -- --	 - -- ----
Arrr.1Rr' T Wit _Y . _ AI. f , AL ? AND - AL:2 . ARE-- WE I r;HT I Nr, FACTORS • ------------- ---•-- - -	 --

F13R .IJ, V _ANr1_W .VFL_OCITY-.-C OMPONENFT :3_ RESPECT IVF_LY.--.*i -
16 -_pEr., T N T Nr_;.. (1F THE ..SFCT T ON -_
1..TTFRAI.LY_!!^.t'J" _nXX;.
_L T TF.RAL1..1__°.,. n!!_ riY-Y:	 ----	 -	 -- --.--.---	 _
4-T.TFRAI..I,Y- 217-221 --1!_+
1-TTFRAI.
1_-ITI'RALI.Y--"^-'^ .•KI.: 	 ..-	 ___	 _	 —.._.._ ----_-
1-1TFFeA1. 1-V-'-'_1 Q'!k:k'l.l.i-/^•KKI I-.=k'I_+1 */ --- 	 --------._.-.__	 -.-__-.	 -	 ---
I..ITFRAI.h.Y--'='?::'77l,"._T..Ik.;
1_-ITF.RA1_LY V 0.01-At,.l-; - 	 - -------- -	 --	 - -
LLTF.RAI.1
1_LTFRAL..I_V ! 1-. n"._AI_?c--	 -_--.--- -----	 -- -- -----..-.-.-_ ._
LLTERAI_1_Y. ''3376°-.XTRA1 ;-- _..._-...----
LITFRAU Y_.!' 1 S99?t-XTRA2i
LtTERAI-I.Y "1.11'72!' .XTRA3:_^--.- 	 ------------- --.- ----	 -
L1TERAL_LY!'76F'."_._LSM11 .	 -------------- - --	 - -	 _ -------- ------
L1TERALI Y"640"__J 1M2:
LITERALLY "256."... ISM' : -	 - --	 -	 --- -- --- -__...__ -- - -. --- - ---	 _ ---	 ---	 -
1.'t_--END OF THE _SECT ION __--_-_^/
REAL-.VECTOR _[ KICI 1]	 t -- --_--	 -------_--- -_--	 ___-- -__	 _..._--
-._INIT1Al_! I=\G.n33:^:a:-c4, C+. i:^:^?:^.a:^4. C► .0.^:^;^t.3_i4, C+. C+:3:? ;r.'i4 -------- ------- ------_--_-

I..ITFRALI.Y "7VFrTrjarwi 1' 77,
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- -Al.-LYT.
I	
FR	 71t

-i-TERAi - t 7. Pr K 1`- 721
-T TFRAL.I.-Y---" 7 .711 K I " --7qt

:4FA(-VFr;TOR- - f Kl-.-I-7 7 1 :-77. ',?; 7. 7 3 i , 7VFCTOR I
i- I TF-RAl-.lzY--N1.r 141	 PT I
:,zl TFRAl.A--Y--"WR I TF"--PR I NT I
1-TTFRAI.I.-Y---O RTRS(-I-)CIITTI- . I"-TStt-
i4TFRAl-l..Y---U RTRS(?) C-1-i-I ILI" -TS21--

I;- T-TERAl il-:Y-" RTRS ( 4) C t t TT 1. 1 1 1 ---TS41
L-1-TFRAl.l:Y-ll RTRS (5) r 1 I I 

I 
I. I " - TS51

k7T-TFRALLY - " R (..1, K-) C t s -11 L 1 " R(? 0040

-/*- TIFF-T-NITIONS ---- - -------

—T-1 =L AMnA (% I , K, C 13, T2-l.AMDA (-d, K-) f I+1 3,13-LAMDA (J i K) r I -11--
----T.4-I.AMnA(.-I+I,K)CII,T5-1 -AMDA(-v -)-I-fV.-)E-71,T6-I.AMnA(.J,K+t-)[TI
—T-7=LAMrIA(..I,K-1 )rT",,,TR-LAMrIA(.1,K+I)r.1+11,-T9-I.AMDA(J,K-)-)rj+i3-,-- --------,---

TIO-14AMDA(J,K+t)(1-11,TII=LAMI)A(.JgK-I)EI-1-3
---:-T- 1 2-L.AMDA U, 1+ 1	 K+ I ) r 1 -3, T 13-1.. AM IDA (J+ t, K.-i-) r-i I
—T- 1 4=1.AmnA (.,I-i	 K+ I-) r 1 1, T 15-1 .AMA (. .1- 1, K.--t ) r-1 I
—PTRS-r.1 1 STANCE.•- FiFTWFFN - Sl IRFACE - ANC)- TROPOPA1.1-RE -AT- ANY - GR I D.

--SAMAI 1-•rAMAV• -ANTS- CiAMAW - ARE --rOF-7--F-I C I ENTS -FOR -THE
-An..II.ISTTNC* F(.JllAT-J(lN;.--

I.TTFRAIzI.Y.-!!-TAI.PHACI-3 L'-T- 14-
'--ITERAI-.L:Y--J'TAt.PHA[231'-T ?-;-
G I TFP Al - LY, --"-TAI.PHA C -9 3P.-Tq;-
L-1 TFRALL-Y- !! TAl PHA r 41 "--.T4;

-1rT-T FRAI.. I -.^.Y-XTAL PHA P!, ] "-To-; I
i-ITFFeAl.t.-Y -jLTAl.PHAr.61lL--T61-

-1-TTFRAI.I..Y-- t' TAI-PHA C-71!-'-T7I

'.-4TFRAI.I-- Y---"TAI..PHACP.I"--TSI
1 --TTFRAI.I.;, .Y-i' TAI. PHA [91"-T91
I Tr- RAU Y---'--TAL-PHA r 1(1 1 . "--T  10 1

L T-TF-PAI:I-. Y--J' TAI-.PHA F 1 13 "-T 114
!,T-TFRAI.I,.Y -"TAi-PHArl23"---Tl?;

----LT-TERAt . 1-Y --- ATAl-PHAr 133!!T-13;
1-1-TFRAIA -Y- --! ' TALPHA C 143 .' !--T 14;
I T-TFRAU -Y...-? '.TAL PHA r 1!70 "--T-1 Fs 9 ----

LTJFRAl-LY--!'CiAM.AU (-i-) r i s 
I 

I L.3 -"-riiJ 11 ------
I .I.TFRALLY-!'r,AMAlJ (Z) U	 -.1-11. 1	 12 S
I UTFRAL. t.Y-" GAMAV (A ) r-1	 .1-1(.-1 -' -r.;V I ; •	 -

LI TFRALLY-o-' GAMAV ( -Z) C I S-T I t

J T TFRAI. l.Y-•.±GAMAW (444•1 9 T-T I

1, T-TFRAL I.,Y--" GAMAU (A. ) C T I " r1ril J t ;
—LI TF PALLY-'! GAMAI 1 1 2) r T v, m 12 t

I-ITFRAI A -Y-'!GAMAV (.1.) C I ] ! 'rjriV I I
I ITFRAI,t-Y.- Il riAMAV ('29 C I IPAW2;
I LTERAI -LY -JIGAMAW (A ) C-T I " GGW I *,

-EXTERNAL- PRI-ir.Eni•IRF ( I NTFrFR . R I T-VFr:Tr)R 643 • RFAL--, -
I PJTFrjFR - I NTF6FR) .- Q:j,0PNMAP

EXTERNAL- PROCEDURF-11 NTEGER, 6 I .T-VECTORE 64

RFAI. VFrTrlR	 C 15	 ARRAY(IJK)	 TX 	 ..	 ............
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c:

COMMON C:T (T X , TT)I.IMP 1) t
REAL-VEr-.TOR- I: XTRA1 -1 - Tn11MPt
RFAI--VErTnR -T 1 . 4] -ARRAY4 I JK)—SX t	 ---------- —~----	 --
COMMON CR(SX,TnI_IMP'7)1

--	 RFAL:-VFCTnR C XTRAP3 •-TrAIMP?'I	 •	 --	 --- - --	
- -
	 ---

RFAI. VECTOR [ g a ARRAY (I, IK)- An,aXr-
-	 COMMON CA (ADJX , TT11 IMPS) t ----	 -	 _. -_______^- _ _ ._-•- --

RFAI:- VFCTOR--EXTRA37 -TDIJMPqt---•---- 	 -----
RFAL--•VFCTnR -[ T JK T - ARRAY ( 13)- • SSX t	 --
rnMMnN rS:37 (Sc%X ; TDI IMP4) t -

RFAI. • VECTOR , f X TRA? 3 TTIIJMP4
-- RFAI : - VFr.TnR [11  7 -ARRAY(2) - nAMAl.I, n. AMAV , riAMAW t 

RFAL- VF17TOR C g ] An..11
---- T NTFAFR --I FR t , I FR2, I FR3, - I FR41-	 --	 --	 - ----- -__ _-_ .-__-_

—INTE=rFR--F,xl, K^ NI-. , 11, I29-I-304, 	 K3,•KKvJJ, K2,-I TI.,-COLINTs
—RFAI. -:-VFr.TnRC^I RRnt
----RFAI - AL.4. rnN. 777, XX, - THF TA, TH, YY t --- --------- ------ -	 - -	 - --- --
---RFAI.:--VFCTOR-- C TI . ]- ARRAY (S) AL PHA, RETAI - 	 _- ____._—	 ________ . 0043--
—RFAI.--VFCT0R-[-T1.1 ARRAY (S)RTRSs	 _._.	 ---__.---------.- ---	 --. ----------- ---
-RFAI.--VFGTrIR  T i $1-TAt .PHA t 	 — —_—_._--- ---------	 - .
—RFAI; VFr.Ti,R -

--RFAI--VFrTriR -[ T1-]-A, R, C, Fs -----------
---RFAI:-VFr:TOR -C It -I -- ARRAY (.,.II_. KL) R i --- 	 -	 ---- - - __-. -- __-- _-_

--f2FAl..--VT=t':TriR -C._II-3 -TRnPi ----- 	 ---	 --	 ---- - -- --- -- -----	 -- _

---INT-TTAI-ITRrIF=\9.7-,9.-3.9.4,9.5,9.-7,99. 10. 1, 10. 3. 10. r,, 10.7,	 -
40. 9, -1-t t, t t. a1 -1/,.5, -17.AI 1?.0, 18. 0, 18. O, 1.9. 0, -----_.---- -------
I',A.-1P 0, 1R:0,.1-T-rA,-16.R, 1 .1-vOr11. 1 r-10.9.-10 7, 10.5
10.:3, 10.-t.9.9, 9. 7,-9.-5,'9 w4r9: 3, 9.2\I i -	 --._- 

_-RFAIr-VCrTOR U tl RR 1 . RR2. RR:I, RR4, RR5, RR6;
_PRnrF DI.IRF--MA T N; 	 --	 -	 --- -	 --	 --- - 005 t

-WRT7F--IINTTtI^.)-(f^XX.C^VY.k'•I., 1..IK,AI.1.A1.-2,Al.'-^)#'I"^XX=',F5.2,-_._-..._. -_.-_. 	 —_-
-..-	 -nYY=',Fc.2.'k1_=r, I:?,'I.IK=!. I792AL1=',F7.3,

---_	 --'A1.?='-.F7, j, IAL3=`.F7.3#t-•-
?VFrTC^Rr_ 1 a Kt^^: ^t Z ['7_: KKI_I 7+1 C 1:•KL1) /2.Os----- 	 _____^-._-___--_ ___ ..._ _ 	 __
Z11 f isKl-7==1.b/-7^?:KKLl.-7i- -	 --	 •-•-----	 -------------------

-Z-7 c  i:KI.'i:=t.0/7. C 1:KL7t ---- 	 ---	 -- ------- -------- --
77 i1:l:t-1:=7 t'1 r1:KLA+71.:j[1:101:]:

CAI.I._ -^?:=,^^PNMAP (i FR 1 . X \ 434F4b4n54 ,2 ;320\, T X (1) f i-1, I := M 1 . t) i 
CALL._-rj :-. nPNMAP ( I FR:. X \ 5r-:4F417:4r F4F,291-, 2.0\ RX ( 1 ) C 11,  I SM2, - 1 ) ; --	 --	 _----.

.-r-AI.I .- 02rIF'NMAP ( T F.R3. X \41444A4rJ,4525:32tj\ , AII..IX (t ) C 11, I SHIT. 1);
WRISE_L1NTT(6).(--TFRI.-IFR2, TFR3)#-'TFR1= 7.16,4X, -------------------	 --- --
---	 '--lFR2=-'-,Z14,•,4X,'-TF_R3---,7-tb#i -- 	 ---_--.---___------___------

----------•-
J*_TNI.TTAI I7 TN( i_ TALPHA,ADJ,SS-ARRAYS, 1F/--	 -------- --	 -- --

_ TAI.F'HA^ t s 157::•tt'i.C)i •---_.---_	 -_ -..-__	 ----_-_-- ---- --... ----

_. -	 S ^ U :.131:.=0.0; - -- 	 ----	 -_-- ---	 ----. - . _. _ ----•-

Y.Y:-DYY*CUN;-- 	 ----	 ---	 --	 -
V, 2: 	 +1:

Ultiolsm, YAG rY
,w PCx;R ^U•
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Al. 42 • (Al• I /Al.;) **?I

*,M--INITIAL 7I?tN0 FI.FMFNTS- . nF
FOR -,J s - I --TO 01. nO

RF A n - I IN I T I 	f R	 9-1 ) ri t I L 	 6r. 
I 
s. 6# 1

R(J--I) E I I-TI.-I I -,S37l0()0-r0--+R(-J9 t) E I I ILI I --
^—R 10. KL ) t I I I L -3 : -6 .471 000.0	 +T ROP t.J I * 1000.01

7ZI-0.0s

FOR K a -2 - -TO - K1. - I .-I)I)
_-Z7Z1-Z77.+71K1I-
--Tql:-R(, .I.Kl )Eli 11-3-R(d, I )rtt

-- R0s-R(-J, t )Eli II..I+ZZZ*TSIl--
FNnF%--
FNI)Pi-

FOI.LOWTISIGI-Dri-1. f71nP-rFF-1NFS-THF . FLFMENTS -OF- C:()FFF I C' I ENT-	 0069 -

	

-C --- MATRIX "'[ALPHA"- ANT) SOLUTION MATRIX	 IT HAS FIVE 	 c - - 0070
-- C--- PROU111. IRFS WH I CH - DFAL W I TH FOLIAT I nNS SO I TART .F FOR PART I r,.I.lt,.AR 	 C. -- - 0o7l- -

r— CON11 
I 
T I ONS. PRi7ICFnI.IRF ....... ;NPOI.%.'%"-!;TANDS FOR- qOIJTH NORTH POLAR

- -r----SI.IRFArF. q TMTI_TAR1V "SNPOL-T'-STANDS FOR ,-.,O(.ITH- NORTH
r_	 NTFR 

I 
OR I SNPOLT FOR SOUTH - NORTH Pf)I AR TROPOPAI I';$: ;	 C	 0074 -

I NTFPC% 4- -FnR - I NTFR 
I 
nR-PCI I NTS - AND -SURFACE - AND -"-TRk)P( .) 1--"--FOR--- C--01:)7,*.--

INTFRTr1R.--------------	 -	 0074.
THFTA:--90.4-DYYt

	

F.0R-.. I:=_1-_Tn ji._rin___	 007A
__THFTA t - _THFTA+RYY
__TH: -THFTA- KON I

	

-KL-DO--	 _0081-
TSI-9UR(^l-Kt..) r 1: TI.-I-R(.,I, 11 r i i tt.ii-

).0Q. (0-01.) ANn. (K-1 )-THrN-C.AI:I,-SNP0I S;--FNr)T

	

I F. - ((.-I= I-). OR	 AND.( (K->14-. ANIV(K<K6 4-THEN C AI. Iz--SNProL-T-i--
. - FNrIT:--

-T F-	 OR.-(kI=-.IL)	 AND, (k'-K.L	 -THEN --U.AL I-:- ANPOLT I - f7ND I
-THEN C.ALL.-INTFP!:,I-FNI)T q-
-THFN-rAl- i ,--TRI)POTI-FNnit-----

NI)F	 -

FNriFi-___ -' --*0093-
CALL-011 f1 l. IISF- I FR I , X \ 4-'-4F4A4D5-4525'-_4'20\

-CAIA__rj3F:1 r,.^-.F- I TER3, X\41444A4Dn45;,,58?0\) I -
C 1,1--rj:-.OPNMAP(TER4.X\5.".-"4F4C4n5452!^i-q2O\,';$X(t-)CII,TSM2v-l)I

---WRI-TF (INIT(.6. )(IFR4)it'lF-R4- 1 .71/,%#i-
--FOR - I
	

I- TO 1:71. - DO

X( I) r,j I	 X 1..I) 1 T-3 I
__j: Z.j + I

F- (-.I<= I kJK)	 rirt-TO- t 1; 1 -ENro T-s--
____FNI)Fc

—CAL I_ c),,,.r:i.nSF (I FR' ,,X \ 5N4FV4r0F45 7f;>r);>()\ VI

W 1 T TE._Uta1_L6.11IFR1 . IER:!. IFR..,-IFrt4)#'_YERIJ66.=.716..4X,
OT FR:?= 1 . 71 A. 4X. -1	 71/-. A Y.
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I I . . . . - - . . . . . . . . w .. I - - - - . - - .. .... - 	r._ 4	 . -  0 • I • .. .	 .... I .	 I	 . . . I . , . .	 .	 . .	 I . . . .

—FNnP I -	 0 1 43 -

*rr --- PRn.rFr1I,IRF---"6NPnI.S"- DFAIS WITH TMnf-.E FOIIATTANS, WHICH ARF----CCCC ----014M-
- C_	 IJTTARI.F- Fr.,R , Snl.ITH -ANn NORTH PCI I .F.S7 SI_IRFAr-'F8.- IT FS"TI MATES --C- ---- 0146--
-C—00FFFTr-IFNTS-nF--FArH CnRREspnNnIN6 -"L.AMnA'l -TERMS AND -TRAN,;FFRA--C---0147- ---
Cr1rC---THEM-TCl THE WORK IN11 MATRTrFR- I' TAI. PHA" ,, # Ssoi ..------	 rC*/ - 014q. -----

%_I--1-THFN 001-11 FNni
IF J-01_.-THEN	 -ENT) 11---

RRiumt	
_6 I!r,?.

Al. PHA( 3 ) C It YL I I - (Al .4*RRi C I It It- 1) / (R (.J. t ) C 12 ILI *R (J, I C 1: It. I
YY*YY) v

0140

.*AL*3*Al-.q*TSI*Ri.i*YY*(1.0/71))I

__FroR-T&-1-Tr1  II. TV)
-At-. PHA (21 r 

I 
3+AFk 1,; (AI. PHA ( ,,o r 

I 
I)

-4F-(.1=t) THFN T43--ARS( ALPHA (3)CT1 )1FNnT1
--I F (,I-, It- ) -THFN -T!7, : --ABq (AI.PHA(3) r 

I 
i) I FNr)ll

--AI .PHA (2) C 111-

___RS r 13 1: - RFTA ( 3) 111
Al) . .'! ,^J: -riAtiAV ( I ) 1 : f

AnJI.41:-AAHAV(?-)1TIi--
' __ An- i[53i-AAMAW(J)fI3t

__C-ALL--TRAN:;FFR4
F N DF-i — -	 Al 70

--.FNnP;-	 0171

PRr1r-FrI _IRF-^-NPj-1I It	 ---() 1 7'.-

WITH THCISF Fi7il IAT T riNS WH T CH ARE	 0 1 7--1
-C.—SU I TART F FnR - F N  ITH - AND NrORTli rnLF 1.; -1 NTFR I FiR PO I NTS. --I T	 C	 0174

-C-1`)F!VF Tr I ENT$ 171F FACH CORRESPONOTNi: "I.ANriA" TERK; ANT)
C.CC.-n_-_mTRAN,'FFR',;; THFM TO-THE W() Rk*lNi7i --MATRl r:r:.,;-"TAt.PHA"-,"E.$06..------('.C*/--- --017/.%---

-F-..i=t-.THFN JJ1m1 i -FNniv_	 017,

TF,I-. .Il ---.THFN  1.1: -.11.-2 FNri r 
I

—RR ,,-, C I t It- 3: =R (J. I+ I - K) C I t 11. 1 -R (.JI, K) C I *. I I 7t-
--ALPHA (1) t I : 11. 1 t - (At 4 *Rr%*2 C. I : 11 3 t, 71 	 1. 0* RTRS  ( I ) r i : I 1- 3 *Rri*R0*-YV) I

--AI.PHA ( "161 ) r I : 
1
1,71 1 -Al, 4 / (RC1*R0*YY) I --- -- ---- -- -

At PHA (3) r I : 11. J I -Ar'P. (ALPHA C I I r 1: 11. 3 4 +ALPHA (2) E 1: 11.1 t
nETA ( It ) C 1: 

1 
t_3:,m -2. 0*AI. I *AL I /Rij I
o/ (""' . 0*A1.3*AI.'1*R171 *YY) t

__FC1R I *. ;1_ TO I L_ DO
Tt.: -+At PHA (:?. ) r 13 t
—

	 ---
_T6: —ARS, (Al. PHA ( I ) C 

I 
I

7 F (. I:1 ) THFN TA i =-At Pwa (,> 1 r T 1 4 CNIN V
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I	 IF(.J=.11.)	 THFN•TSt=-AI_PHA(2)CllIENDTI
--IF(RIJ,J+•j-i-K)[Ilf,Rt;l.-K)rtI')-,THFN•

--------'3RC 12 It =t t ) • C I I t--PFTA
Et RF----- --.-'

---RSf 1-?3s=E+F.TA(1 .1f T'.1 __...

--ArQr ql I -nAMAV 1 1) f. 111 -- -	 ---	 -- --	 _-.`	 - w---- -..-_^^

-	 -AnJC 411=AAMAV Q) C i l I --_-

--	 —t:At.l= 7RANSFERt-- 	 -	 --	 -	 -	 -- -"-`
FNDFt _ ..	 _._ - --	 --	 --	 _	 _. _-._._ _ _ -- -- -- -C► 1 cry •-.

FNJ)P _-

--	 PR()CFDl IRE SNPOI. T t	 __._-- ^___-- -•--	 -----01 04	 --^
!	 I*f C---PRi :i.Ftd IRE- "SNPi_:1_T 1^-- r1FA1.S - WI TCI THt1SF FOIJAT INNS, -WHICH ARP ----c:rrr-- -0191

-Cr--	 SIIITARI-F-FnR-SnlJTH -AND NORTH- POI.FS-TROPnPAI.I 5%FR.IT- -EST IMATES --0.	 01.4h•-
-r:--------- r:r-1F,FF T C. T ENTS-I`)F EACH (. ORRFSP0N11I NC -"l .AMl)A"TERMS ANn -TRANSFFR _3-- • r-- 0197- -
-(: CCC---THFM TO THE - WnRK 1 NA MATR T C:FC-"TALPHA" , "SS " -,• -	 ----	 --CC* /- -- 019A -
-	 -----I F--.J= t -THEN J. 1: =1 F.NT1I t - 	 - --	 —	 -- - ----0 199..

0200 -
-	 AI .PHA ( 1) C 1 t-T 1. l I -AI.4 / (Rn*Rn*YY) t----- - 	 --	 -	 -------- -- -----	 -

RF^A I . 1) f-1 1--i 1.: ] 1;2.O+^AL 1 *A1: 1 /R^^t ----	 ---
..---••--

__---FnR . T s =1-•TO--I I,r-C1n __ 	 __ _ --- -	 --- ..___02,,)1

IF (.. I=1 4- -THFN. TAI -CAI PHA (4-) f 13 1 FNCII t----	 -
-7F(.1-00-TH N,-T!F^:A-ALPHA(1J-CIlIFNDit-_- --	 ----

^^<`.[_t ',.1 : -+RFTA( 1-LC I-11---
-.ADJ(311=(iAMAV(1 I CIIt -----	 - ----	 -	 ----- -	 -- --

-._-CALL-TRANSFFRI	 --- -	 --
FhCIFt.---

PRnr:Fril IRF ..I NTFP';t _- — - - 	 ----_ --. •-- —	 - t:: >y
-l^► CG^•^TF Rr►r.Frn IRi=--=' T NTFPS'! _i1FALS -WITH TNn:?F. F .'l lAT .0 iNA--WH T (.H ARF --ra;:ia r-._.C)2 l n
C--	 SLIITARI.F FnR-AlA.--iNTFR1nR POINTS--AND SIJRFAr:F--Pr0NT cS, F1(CFPT —C:---h?11-

-r -	 SX0 ITH ANf) Ni-ATH POLFS SIJf"tFAI F:i.-- I .7 .• F:^1 I MATE,:; - C I.IF.FF i I' T ENT:: - I;I F 	f - -_ t1	 1
- f FAr.H C.nRRFRF,f)NriTNr;—I!i—AMDA!I—TFRMI;—ANr.i TRANSF-'ERS-T4IEM -T( 1 - THF-----G----fl2.t 1--
-C __	 _.WIjRKING.MATRTrF3-"•TALPHA!'.='?S".-.IN_i'A^F._IlF !7I.IRFAi7F•P::lTNT:;,THF---r-0;:1
-CCCC-_-rFTRfiT-.-'_JF"_STATFMF.NT ACCESS-TCI ANnTHFR PRni:FCILIRF--'!1N=:IIR!!.—,- -CC: k/---C:,1^.-

_....-.S	 2: ^RL.J+1.Kl_) Gl: Tl-1-R(.I+1. 1) C 1 t . il,li-- CA)	 1-7
-^- RTf:^: l ;^) f 1 s_ I l_ 3 : =R ^l-1 . Kl.) C t : 1 l - 3 -R (..1-.1 .-1 ^-C 1 s_I l ^7 t U %' -1 r:

-RTRS(4) C 1:IL-Las-RTR:7( i) C:?I JI_1t--_ -i'► ;'1'^-
RTRS (41-C T1 3 t=RTR.; (.1 1 C 1-1t----------- 	 --	 ---- ----	 -- --- - C^2:'^"•---
RTR!::(5) C"21 t IL.lt=ftTR::+( W-C 11 IL-1-1 --

_ -	 _RTRF.(c,) C 1 31-RTRR( I ) C 11.11 -- .---___
RR,lr.t_l:=R(J.K)C•:.l-R(J.KIrI1,1i ---- 	 --- i► '-'{.

—FtRa[11.3:-R(J.K) ft-3-R(J.K)fIl -- 1]i -------	 — -----i^?:4
RR:'sC^s IL-L3z^R(.J.F:) Cat Tl 7-R(.J.K) [ - 1 t it -2lt	 - ---

_.	 RR4fItIL3:aR(..1+-1.K)CI111.-1-R(J-1.k)CI 	 11.11- -f.	 zos--
_RR5f1.11-R(J.k)C?.1=	 .O*R(.1.K)C1-1+R(.J.K)CIL 3t -----::Ir.<7
RR 96LILJt-R(J.K)C11-	 0*R(J.Y,)[I1_3+R(J.K)CT1. - 13t_
RRSC::s It.-1l:-R(J.K)Cr3: 	 C."t T1 -1 t +r1(.I.k )I' 1 t It --7tt r^^,-s
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7777._	 ...	 ._ .	 ..	 . _ 7777	 _	 .._	 ..	 ... _ 7777	 ^ 7777.	 7777

RR6r11T1 ]t-R(:I+1,K)l11IL7-2.O*R(..I+K)lt1ll_]+R(.l-1.K)C1 	 11.31
,•... .

-	 Ar. t I T1--1s- ((ALI / (AL2*TSI ) ) **2)+( ( (RR3C 1 I TL.1) / Q.0*XX*- --___.-^-_-___.-- f► ^;^i r -

k 	 -----RI^LK)[11 I1 •7*T$1*CfIS(TH) ) )**?)+(•(-( ( RR4! •11 M-3 111(2.^^YY+^--------
R(,).K) [ 1 e T1.]*TSt 1 i**?.)*AI.4•)

I F-1	 .AND. (K- -1 )-•THEN CAL 1. --1 NSI IR 1 	 END I 1 - -

TF--(Jt,)E. )-: ANC):•(K-i) -THEN 00-TO I_As	 FNOI 1
-	 A! 1 1 TL11- ( (Al_f /Al ?. 1**?)*?.0/(R(,I.K>! 1 s TI-]*TS1)+((RR:^[ 1 s IL] - ---- •___ -__._..	 ._

-*(T74-TSS)-)/t2.0*((R(• I.K)[1sI L] *TS t------	 ------- -__7777--.-..-^?;K^	 --

--*r(]R(TH) * XX1**?> 1)-IRRSf t 	 11 .]/tTSI*1-4RIti*XX*CnS( TH) )**?.-----	 ---_
>>+t((Al.4*RR4CI	 11.1)*(TS2-TS:3))/(2.0*<tRO*TS1 0__

----*YY)**? ► ► )-((A1.4 *RRA[ 1 1 Il_])/(TS1*((-	 ------- --- -----	 ----_-	 __-. O_.__

--•Rn*YY)**2)))+((TAN(TH)*(A1.4*RR4C1sII:l))/(?.O*YY',,TR1*Rn*RO)){
-	 --Ct•lIT1.)s--tRF^^[11II-]1/IXX*TSt*It)^n*rnF:(THI)**2)i1 - 	 -__-_._ _.	 ._-._^_-024ry_.._
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-IN -VECTOR FORMS,-AND THEN-S-O-R-F.QUAT-ION -TN- GENERAL•--- 	 -
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ITERATION: =0 1 -
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—F-NDF;----- --
-CHEGKt -11-	 -

FOR-.J s - i . -TO -*JL-00-	 --
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TF--.-12=0-------THFN -.J2: -2i ENDI i	 ---'
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IF . I3= II_+;? -THEN I31 =2 1 FNI1I t	 —	 —_^r-
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_-..-I F-I 4=--L-- --THEN- 1 4 s= T I_-4 .1 ENO T i --
TLAMDA (NI.) f. 1 I t =BI AMDA ( . 1. K) I 13 i

TI.AMDA (NI.) C 21: =Rl..AMnA ( .J, K) C I I I i ----- 	 - --------" --
TLAMnA ( NL.) C 31 t -BI..AMCjA W, K) C 12 ] 1-	 -----------	 -'-

TLAMnA (NI,) 141: -RI_AMOA ( •J 1, K) I I 1 i	 ----	 -	 -""-_-"--
-_- TI.AMrIA (NL ) 15 7 t =RI. AMDA (J?. K) I I.7 t--	 —_- -- ----- ---- -	 -
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--	 FND T I -	 ---	 ---	 -
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- -	 ERRORI-1.0-(RI-AMnA(,I,K)[13/AI.AMDA(--I,K)CI3)1---	 ---	 .

TF- AFtS(FRROR )'TOI RNCF_--THEN- CHECK& -CHF,CK+I I F'N[1T t----	 ------ ----
ENDFt
ENDFI-	 -- --
--FNnF1 i

F^R,JsI •t TCt-.IL-nn
WLAMnACJ11-RI.AMDA(J,5)E16]t- 	 -	 - --

- --__F DF t	 — ----
WRITF-IINTT ( 6)-(WI_AMCIAC •lt,ll.3 . 1R6F14.7#1---	 -	 -

FOR- K1 -1 TO KI- .-nf)	 _	 ---
KI.AMnA [ K ] I =Pl_AMDA (5.,1:) 136-3.9 	 -	 ----

FNDF
WR I TF-LIN I T (6) (KI .AMnA f 1 1 Kl 1 )1I' KLAMIIA- ,* , 5F.14,70 t	 -	 -

__ WRTTF_I.INTT(6)(pt_AMDA(5,5)C30t401)M`'I.AMDA-=.aE14.711t

	

—WR I TF -LIN I T (-l?) . ( Nl. AMDA ( 5.51 [•1 ] . RL . AMDA ( 5, 51 [-T 1.-]-)	 - ---	 --
-1!'_ I .AMt1A-' . 2F 14.7N 1—	 -

MMMM1-Ot	 -

Nl.t_w0I
FOR--J = ) Tll - JI_ . nn - -	 -	 -
FOR -K t -1---TO - KL- . DO _ - -
NI . t -NI + 1 t	 ---

Wl AMnA[NGI t =MAY (PI-AMnA(J. K-) >-I- 	 --	 ---	 -	 -	 ---
.—	 'jl.AM11A 1 C NL^l I -M T N (PLAMnA (J. K ) -3 i

_lF__(MMMMCl) THFN --- 	 ---
T F__(WI.AMi1A 1 C NI.1 <0. 0)--THFN 	 --	 --	 -	 —	 --
WRITF--I1NITt_[^) t.I.K,WLAMCIAICNL.71N !J-^,-I3.'K=-'-.-•I:^,	 -

WI.AMOA 1-' : F 14.•7# 1- 	 -
MMMMI -MMMM+1 t- 	 -	 ----	 --

FNDI t FNnI t_	 ---	 -------
..._	 IF_t t.l:;t7).ANt1. (K-I-1-)-THEN	 ---	 -

-WRITEi-UNIT(6)(.J.K.WI_AMnA1-
_-_^WI.AMDA 1-=. F140 7#t

ENDIt __
-	 Al_AMt1AlJ.K-)-[-1-s[1-]s-BIAMDA(.I.-k•)-[1:•11-71--•---	 ---	 --------

ENDF I
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MTNLAMOA1-MIN(M.AMDAt) t-------- --- 	 ---
-WR T TF -4 IN I T (6) ( MAXI .AMnA. M I NI.AMT)A) V I:AMDA='-s-*MAX-,'-,,  F14: 7

-----T TFRAT I ON a • ITERATION+ } t--	 ---
R I•TF.- LIN I T (i%)- (CHFCK ) N' NUMPFR- OF- FI_FMFNTS -NOT-CHECKFD- '
--	 -v I8M1 - ----	 .—___---

COI JNT I N0 a =COUNT I NO+ t t	 ------	 ---	 -----
WR T T! UNIT (6) • ( COI. INT T NO) It'•CnIJNT T NS -OF --T TFRAT T ONS- l- . -T 6M t

	

I F ( COUNT I NOM O) THEN 00 TO-9991 END I S 	 --	 --
F- CHFC,K? 1-• THEN Ot) TO l .0 I F.NO T t - 	 ----	 --	 --------

---WR I TE I JN I T (6)• (I TERAT I ON) N 1 H0.- ` NI. IMBER OF-I TERAT I ONR--'-----

.!*--ENDTNG- OF- S-O-R - METHOD-*/	 -	 -
/-* PR T NT I NG- -OF I.AMDA TERMS - * /--

__4 m 	FOR J: -t TO -AIL DO --_ /	 _	 _-
----FOR--Ja m--1--PY-6--TO JI.-n0	 ---	 -	 -----•--_._____-

FOR . Ka-t- TO KL-00-- -. ___
WRT Tl:-tINITt6) (.1,KfH1HU,'-J=', T3.-'K=^. fS4t 	 --	 •._..	 _.-

WRITE-UNI•T (6) ( PLAMDA ( J,K-) C1 a 101)MT^,Ft4.7Mt	 --	 ------
FNT)F i	 --	 ---
F.NnFt	 -	 -----	 _	 _-.__.___—_

---/* AD.II.ISTMFNT OF-OPSFRVEO - WIND FIEL.I1•-TO MAKE - IT-MASS-----	 --
CONSFRVATIVF--*/ 	------ ,-

FOR- Jt -1 .-TO-Jt= -DO
FOR -K: =1--TO KL--nn-
FOR-it = 1--TO-IL- DO	 --	 --	 -
------NIA

-•AIIJ Ct 157 a--AO.JX (NI:) t is g-7-t 	 --	 ----	 -----

t?.t=I--it—	 ---	 -i 1: -..I+ 14	 -	 -
.J?Inj it---	 __--	 -.	 --_	 —
K i t -K+ 1 i---
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_4F ('I1=I1.w1> 1'HFN Its=1tFNi'iIt 	 ---	 --------	 -
IF -"2=t)---)-THFN 12t-ILIENAtt	 -	 ---- ---

—^.T F--1.11=.IL.+1

	

$--THEN t11•t = ti ll-1 t ^12t =JI. i ENnT t _ 	 . __^
IF---(J2-0_--)--THEN J2:-1 i FNDIt-	 --	 ------	 —
IF--(.K1-KL+1)-THFN-K1•:-KL.IENnit.	 -----
IF-(K3-0 ---).THEN K31¢1tFNTIti 	 --	 -	 ---- --

ADJUSTU (J. K) r I.7.: -UI J..KJ C-I.]+ADJC 1 I * (Rl.AMnA (J. K) r.I 1 ]- --- -_ 	 --•.
-BLAMDA (.l - K) C.12 ]) -AD..J C 2.1 * (81..AMDA (.J.K i) ( I.1-.

-
AD.JUSTVtJ.K)CI]1PV(J,K)CI.3+ADJC3I*(BI_AMDA(JI,K)CII

=BI.AMTIA(J2,K)rii)-Ar)Jr47*(PI.AMDA(J.KI)rf . )-	 ------	 - -
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ENnF t 
ENDF a	 ----1

--PRTNTTNA- OF-AD-JUSTFD WIND FIRD •*/ 	 -
—1^------Ff►R • .J= • t T+a -,.Ifr..DO.__Nr/•--	 -

—FOR J e • t BY b--TO dt ^ 110-
FQR - K: -1 -TO KL--OO

JTF•-UNITt6f (SFr-K1N1H11,•'^LI^. T3r`K-^, l31ti---
WRITF UNIT(-6) (U(JsK)Cts 147.ADJIJSTU( •:JsK)[1 s 1n1;

	

^— _.__.._—.-.._—^.___V ! ^1, K )1' 1 s 3 0 ] . At1..1USTV (.I. K) [ 1 s 1 s's 7 .- --	 ----•=
W(.Js K) C 1: 1Q], AT)JUSTW (.JcK) C t: 10])#SE14:7*t -

-- ENDF s	 -.. _-	 ----	 -- -	 --^
F. Nl)F s	 --

	

----- ,*--CAl:G1.Jl.ATIN0- nIVERt3FNr-.F--OF •A11J1JSTE0 WINO - FTF.1_1) -*t 	 -------^
FnR -J: - 1 -TO -JL-DO -	 —	 -- -	 --

---FOR K s . 1 .-TO KI . ISO	 ---	 —__— . _	 t

	U (•-1,-K-)-( t : IL 1 t -AT).AISTU (.1, Kc) E-1- I L-] t—	 ------
V(J,K)H= ILL:-AD• ,11JSTV(J.V) C-isIL 3 --	 ----
W(.J,K) C •t t IL-]: -AD•JIJSTW( .J,K)C I IL1

-F,NDF s
ENDF s -	 --	 -

-CALL-DTVRGNCFt-- 	 --

---8Bf.%l _	 ENDP:	 —	 -
- -ENDM s	 _.-

-FO i.- F_NCOUNTFRFO.-
-/ I DLF	 —	 --	 -
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FILE 14ASSC

^wvr:mea!^nu^i ndc-^ -m^^s--
Irpw{.r^d..RM !ttr	 --
*RFWTNn-MASSn..—
/r,o pvahf maaa r,

_DEL_LVER. R2114V.VWASF.FM . AKHTAR_
—OFT .1 MASS 1_.
—OFT_I.rvl PTRnP 1	 M	 __
_ATTAr.H.-Sl.."INaL TPRARV.^^
. RFrd 1f"F.. -........	 ... s ..	 .	 ..	 . .

n



RFL, 1 "004.
- -41-lYMARS•L^^IMMV:SMIPIN: 	 -	 •--	 -•-
--AFPI.-ACF-% I)I.IMMY.	 -	 -----	 - -
-RFW I Nn, $i .1 A T N. 

-- -OgTARt 1-,-SIzlPiNmPl //UgOLATROP-/•/U)	 -•	 -- I
--DAYF T 1 F , DAY?:	 --	 --»---	 - - ------- --
-RFPI Ar..F. I nAYP ►-	 --	 ----	 -- ----_

F-X T T-.—	 .—	 _•-	 - —	 --- ----
-AFPI -ACF ( TUMMY )
—OAVF I I.F. DAY'?.

RFPI-ACF f nAV71--
-1 STf1RF --l4R9E.'SA -1 h7?. gH MASS - 	 ----P --	 --!•1- --•	 --• , ^,
--MA SC. T70.	 --	 -- i

nFl . i VFR (R 7 1-14 ► 	 ------	 -
--^ •OAn I SI. -1 R i N.1- -^I.-11. i B.rN aC.n. C^11-1 OnF T I. F. M?.u4. — 	 t

RRrg.=*C'Z,ARnl.=*C.1)-
-- ATTAr.H. C UFF. VFLOrI TY. -	 --	 -------	 -
—^tFf^1 IF^T.F i-^ 1-x€3. 	 -- - _

-- _DAYF I I F. nAY 1-r	 —	 ---.	 -^

--F X IT.
—DAYFILF.DAY1 

--TOAR I-Z-/y.149&150S.-RFPJJ1.T•)--
A3MP nMR ---.	 -

_ --Fnl—AE.NCrM.INTFRFD. 	 _	 _ --_	 •
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FILE WINDC

$RFW T Nn..W-T Nnr. -
-._Lc.n PY ^ F, f.. w i .n d c._.
.__1^TR^lf1R..T_t On, rM1'?l^C^r^..
--Ar.r- 1LINT. 6P-9F5AF.

rHARRF..IO22 58J.RC-
OF..I..IVFFL R.:1.14VVWARFf=M-AKWTAR
CiF.T.(.W T NnP )

---CE?_tC3LFLTROP..l_
----AT-TACH, SL.I.JIJN=I..lRRARY.--
REDL1trE..---
RFL..1.20000.

—.-SL1.v-WlNDP, DUMMY.4-SL1 SIN	 —
REPLACE.-DUMMY..

---RFWIND.SLIB.IN:	 _—	 --
TQSTAR LI ,.S.L.1 A I N,R TJ l U, rI.RTRCIP=/-LI-L)
DAYFTL.F..DAY2.—	 —
RFPLACE (.DAY2.)	 -

-..EX I.L.	 ---
_— _REPLACE I DUMMY)	 -
_I?AYF.T LE ^DAY2._--

.REPI_ACE.( DAY.:..)------ 	 _	 _--.--
_1 STORE. 6"65Q_.102,258.. W I NIIP__	 A.	 ti	 —	 2

-IIND.-T70
PEI. I VF..R (R?] 141



-56-

I AM (St 1 B 1 I.1 T s:,l. 11. T A . C'N -sn. nlI=L nl)F 11_F..11200,
- _liRnl, a r► 1-;T.IZRnIc=ill'•`^.t^Rnl_=1lt^A.lZRnl: +► ^Mt:.^;^:) .^-- 	 .-.--.	 ._..__.__..._.	 .._...__._^

TTArN. rnFMTRX r -•- 	 -	 _.__	 _	 _ _	 -^.---,-^.^.,_ ._-
—ATTAf'H.:;1'11.MTRXr-.-•.------..._._.___._._.___-,.-----

TTAr.N. An..IMTRX.-..-.._
PIIRnF 1 r.nFMTRX . Sm. MTRX. AT1..IMTRX , SOI MTR)
•RFi^IIFRT. i^t'1FMTRX /7ht3.. --_-• _ -.^.__ .. _. 	 . ^___._._.._......_... _. _. ___..^ __.... -.._._ __..... _.,._.___._.....

- RFOI IFRT.5n1 MTRX
—RFI^1,1FAT, An.IMTRX 1:? A	 -^—	 ---	 ---	 --

RFa1.IFgT.P4nI MTR/h4t^^-----_._.__,^._

rnFFTNF. Snl MTRX.
DF.FTNF.An..IMTRX.

». C-M-1 f r-.

[1AYF T l: F, T1AY 1.-
—^nAS 7 e/.A96150F•..RFSIII.T)

DAYFTI F.MY1._^^___.

----nl--F.NCOIINTF-RFn,-- 

I
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FILE WIND

-road rod, mi nd	 -
>$REWTNn. WTNT. - 	 -

4-rout i •rcl . mA u t
$RFWTNn.MANS.	 --	 --- .-_	 -
/cnP^<chf•.---i	 MnD I ll- F- CnNT I NI II TV ( t IN IT I =SLPTRnP. UN I T2=C('iFF, UN I Tb=RFSUI .T- --- 	 --

_ "INIT-!=VEtXlr-TTY)-F3FGIN MATNR-_._._.-___-
4*CG--PRnr.RAM-.0 nNTINI.ITTY•4EAI1STO-AN AIIJ ISTED MASS- 	 --C	 =

-	 :4lNSFRVATI-VF-_WTNn.-FTFt.D•--FROM-RFAL-TTME-nR';FRVE13-nATA. 	 -
-- THE - nRSFRVFD W T Nn--COMPONENTS 1.1- AND V ARF. SI IRS I T11TFIl -	 -
.-	 I N ..THF. • CnNT T NLI I TY . FL-JI JAT T nN--TO -F`+T T MATT= W • r:lIMPOINFNT.- 	 -----

THF.-C4NTINI.tIT_Y- FQI.IAT-InN-IS--WRTTTFN -IN SPHFRICAI--	 --
-rnnan I NATF=S- W T TH -A - VFRT-I CAL- COORn T NATE SYSTFM WH T CH--TAVFS

II	 T__	 rNTn..A..Gnl.INT-THE VARTARt_F TROPnr_.RAPHY-OF-THF F..ARTH!SI.IRFArE-
ANT). VAR T ARI . F.- TROP0PAI_ISF HEIGHT .-TH I `3 - PROGRAMME I S -

---WRTTTFN- -TN STAR -I,ANGI.IAC:F-I-1SI_1-1-- FOR -CYNFR MACHINE. -----CC*/
".*cc---OEF T N I T T

X=FASTWAARD - n I RFGT T nN	 -
Y=Nf)RTHWARn.- QIRECTION
Z=VFRT.T CAL-rj T RFGT T ON - 	 -

I	 -	 XX=r,RTn tiT7F.-TN-X-r.TRFi,TTON-
YY=r-,RTD -ST7F-IN--Y•-DTRF.r.TTQN

---Z7-=iiRT.n ^3 I7F__IN Z-nTRFrT-InN
T L=NI.IMRFR - nF-...I;R T R- Pn I NTS-T N - X -D I RF(.'T T nN - 	 --
II . =NI IMRFR-CIF-^ ±R I n Pn i NT:: --I N Y-n I RFCT I ON -=

KL.=NI.IMRFR-_ nF-t,R T n- Pn T NTS-_I N -7 -Il I RECT T nN ---- ---	 ------
•HFTA..&.TH=ANGI.F-TN-nFGRFF.S--&-RAI)TANS , RF_SPFCT-TVFLY-•FRi')M	 -

----	 -- - `OI ITH POI. F4--91)) —Tn NORTH POI. F t +90) ----	 -	 -
_R---i1 T: TANG-F_. FROM _-EARTH -CFNTER Tn . THE -POINT- OF -I NTFREST- 	 — -- --

_IN _TRnpnSPHFRF	 -	 --- --	 -
TRt-iP= _TRf)PnPAI IRE HF T ^ +HT .—	 _	 --	 --- --

V_E^_W=^J I NIl-CRMPnNFNTS -.Ilan(-. Y_ ,&-Z-til REGI-T nNS . -RESPECT I VF.4:Y-	 -
---FNP OF OFFINTTT0NS----CC*/
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1• THE FniAnWTNA c,'.FCTTON NFFnS TO WnHANrFD ' F0R ' A ' STVFN ..... .
--ARTn SYSTFMe-FOR - F.XAMPl.Fs-FnR--A 6RIn SYSTFM - 15 - DE(•FE

_-Tl.11)F--W-9;-P^r,RFF- 1.ATTTlinF-X--9 VFRTIrAl--l.EVFl S- WF.-HAVE
ANn TOTAL GRTF) POINTS -- IJK-23976.- -XTRAI - ,TO- XTRA -3 AND .-..—.-- -

_TSMl--TO- -ISMl ARF- PAAINID PARAMFTFRS -WHOSE -VAI IIFS SHOULn -FkF ESTIMATED----
Fl-lR--A-1-4TVFN -SYSTFM,- -IN Thfq - PRC-16RAMME-VARIAA.LES-R ,U%V,W AND,-------

__ .ANn ALPHA ARF- - PAr,,Fn qFPARFTF I Y ON I)IFFERFNT-I:.ARC,.tF-PACF.q.----
__FXAMPl.Fs-Al . PHA VARTARt.F. --HAS-TOTAL--13#kOSO-BTT W0RE1S-(6X315X72),

—A-- 1; T NGLF - I ARGE PAGE CAN - HAVE 69,5140% F31 T - WORDS OR - 1 ?R-  SMALL PAGES.
HFRFFORF-WE NF Fn THREE l.ARGF PAGES WHIrH WTLL-- BF -FIl. .LFD PARTIALLY--

— .BY--AI.PHA --VAR I ARI.Fr -EXTRA PLACE IN-THF SECOND PATE WILL — BE
_FT 1.1 Fn - BY --A - ril.IMMY - PARAMFTFR nLIMPA. - THE n I MFNS I ON OF TH I S PARAMETER
rAN FIF ESTTMATFTI'--AS YTRA1=3X659.16-1'qAOSO=641% • 8 AND PARAMETER
-TN-OPFN-MAP qTATFMFNT)-',lXJ28-.'A84.—

-".9.0 11 -DXXI
I.-I .TFRAILY. -2!5.o,,-nyy*..

_-L,I_TFRALLY-!!-7'2!' TL .I--
—LITFRAL LY -!-37!!__,11A
_1_TTFRAlJ.Y-"9"-

1-TFRAlA -,Y "40AWKLU
_-1_TTFRALlzY--j' 2.1976" I.Xv
_44 TFRAI I Y -!' 31 vi ", I JK I 	I JK I (. It. -2) X

-lz-TTFRAlA_Y -"41960" XTRAt I
___(-,4TlFRA1.1 Y--!"5J 15'il "XTRA?s

—I=T7FRAI LY .	XTRA-li
I 1!

8"29A" ISM?;
I _ TTFRAlA.Y- ":11;4" ISMS;

F Nn. nF-_THE
— 1rTTF-'RAI.i.Y--"ZVFr,TI-)RIKI' l-77-1--

1,T.TFRAlA.Y_- "R (J, K) r 1: T TL I 	 RO,*
—1-T TFRAU X"RTRti( 1: 111 ,1 4 -TS  I -

t-TTFRAl_l.Y "A( PHA (1, NLA r I t4 It.] "--At;.-
A? *,

I TTFRAI-1-Y.-"A1.PHA(',I,Nl.-)E1lllL-3",-A3t
I-ITERAI.I.Y--"Al.PHA(4,Nl.)[I:TT1.31 1-A4*,

—L .T.TFRAII.Y.-"At .Pt-iA(,9 .Nl-)r1:TTI.I"---A51
1,-TTFRAI - i:Y--L' Al..PHA(6,Nl-)[I:ITLI'k-A6*,

REAL-VECTOR CKKl_1.3-Zt---
--RFAI--VFrT()R rKi- 3-.7VFrT0Rl

FAl._VEf,TOR UJI.1
REAL -VFCTOR - r IL). RTRc%' . RR 1. RR?, SS,
REAL-VF('Ti-IR ..r 11. 1 _ARRAY (6) - VFLI--

____REAL_VFCT0R rIJK3
___L*_.PAriING' CIF VARIABLE'SR, U, V, W_ AND ALPHA---*/---

REAl_..VECTlDR_rIl_3 ARRAY ( JL, KL)--Rl
OMMON

-REAL.-VECTOR _x.x_TR At 3 numpt-,
RFAI . VFrTnR r T i i aw4iav (. u. k-vo 4 i i v i i oa •



r	 -59-

rnmmnN C:' (L1. V. W,1)LIMP?) t
--	 -RFAI.--VFf. TIIR -• E XTRA21 T)I.IMP'71- 	 ------

---	 RFAL. • VFCTRR--r II: )-ARRAY (6.-J:)K1) -AL.PHAt 	 ----
cnMM 1N -- C3 ( ALPHA , DI_IMP3) t	 -	 ---
RFAL. --VF.C:TOR -- • (X TRA31 n1 IMPS t	 --	 -----	 ---	 --

--- *-FNn-nF--PA0TNG * P -	 -	 --"
---IN1"FGFR . T, •.I. K. NL . Ei . F?• F3. • K1-, KK, I It:t--.--•-_.------ 	 ------

RFAI_ MAXW. MINW, Z7_Z, THETA, TH,-XX, YY,CnNt 	 ---------	 -------•----
------^NT-T-TAI- (T=\^:0333334. 0:0:^333:^4:0:0'333334.-0.:133'3334

-.0. 1.0.-2, 0:2.0: 2, 0.'2, oz-2\ t - -
-TNT TTAI--(TROP-\9.?+9:3.9.4.9.5,9.-7,9:9,•10.•1. 10.3, 10.5. 10. 7, --- 	 --

it?.9. 	 18.O, 18.0, 13.O,	 ----
 1R , ra. iR:0, 17.-Eir1E . R,11 :R.11 .-1 , 10:9x10 :7, 1tl„ î. -----------

9.7,9.5,9.4,-9.3,94.2
PRocE now MA J N t 	 -

nPFNMAP(-'F1' R(1+1-)r17.JSM1,F1,-'L.ARGE'-)t--- 	 -	 ----
-- 	 ” OPFNMAP ('' VFL^7C I TY' , U (1, 1) ^ i 7 . I `aM'2, F_2, ' 1 _ARr ;F f-) t ---	 ---- ------- --------------

-------nPFNMAP ( 'r-r FF ^ . AI.FHA (1 . 4)f 1-1. I SM3, F3. -1 L.ARGF -, )+t	 -	 ---- -----
''RITE--tINiT(^) (F-i•.E'?..F.;^>#•'IIPEN'--T3(3XI:?)# i-- 	-- -

—^-*	 INTTTALJZT.NC-U--,--V ANII W-VFt.00TTY--VARIARL_F.S ----*/,-- 	 -	 ------
-----THETA:. 90.0-DYY 1

-TH: =THETA *CON e
FOR . J: = i Tn ..u_ -nn...

- -L(,), K) G1-141,.3 ---10. a*,
-	 -V(o-K)T1: 11.1:=3.n*COS(TH)I 	 -----_-	 -	 -

(.l. K ) E 1: Tt-l! =0._01

FNCiF : FNT)F t - ----	 --------	 -
---J *r_r_ -	 THF---Fn1,1 (1W T NO -STATFMFNT -!' CALL.- -r.nFFF T C J FNT "--I .FAT)S THE-----------

FXFCI.ITT4N . TO PRnr:FniIRe=-rOFFFICTF-NT-.- THIS- PRiaCF.nIJRF-
F.STTMATFR THF-NFr,FSSARY- ('nFFFTCJFNTS-FOR--THF CONTINLITTY--
FOUAT I SIN -FOR A G i VFN GONn T T I ONS . SUCH 	 - ---	 ---	 -- - -

-	 °S -r+1.ORAI..- TOPOGRAPHY- OF-- F..ARTH r S - .S I.IRFACF,-- TR IJPo PAl IRE- HF I GHT
ANt)-.r,Rln .17FS.---THFRF.F11RF FOR-A-GIVEN CONnTT-11N:; THIS

	

-PRnCFn1.IRF. ,RH01.11.•n-RF ACCFSSFn--O.NI_Y ONCE.--THF- COFFFICTr^NTS 	 --	 --
THI I*A. FST T MAT!_I]- W T t.l_ - PF- -RTtIRED - PFRMANF_NTL,-Y - I N- A-- F I L.F 	 ---
r.AI 1 FD--'r_.OFF-' . -J N ORnFR --TO AVn I n -F. X Fr1.IT T 1lN OF-THIS

--RTATFMFNT--TYPE- - /* ANI) */ ON-LEFT-AND R i 0,HT S T T)F OF—.	 -
I-rA1.1._ CnFFFTCIFNT"- RTATFMENT.-

1':Al (-03FFFICI ENT; ------	 - -	 -	 ---

'»

	

	 THF- Fn1 LnWINr,-."__nn. L rin g "-FIRST-rL-INVERTS-•VF.L.00T-TV- ---	 -----
_ - nATA TN THE. VFr. TnR - FORM AND THEN Uti I Nr . THF - rL-IRRESPI-,INn I NC , -------

COFFF T C T FNTS FROM .-F T l..F- "COFF!'-- F.ST I MATES VFRT I CAl -VELOC.I-TY- -- - 	 -
__.1^tIMPONFNT- "W" -WHTCH SAT TRFIF$ . 0INTINI J TTY •FOLIATI ON : ---*/--=--	 --- -
---- NI -: =Q : ---	 --	 ---	 -M IR -. I: =.--TO	 1--1)0 -
FnR K: =1 TIl KI nn
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NI, 1-NI +11
K-1 I -K-t I

FIz(-'Z) E TI:-1 I-IJ(J, K) C I I-Ll(.)vK) C
VFJ. f -7, ) r?: 11-- 111 -LI (J, K) r ,,4: I L 3-U( J. K) [ I M-21

_M. (3) C-t I l.;I:-V(J+ I, K)E I I-IL I -V(-J-1,K)Ct I I LII
VFl (4) [-1 -1 I.:-Ill -V ( J - K+ I 1 1 11-731
VFI_ (5) C 1 11 - -3 =U(Js K+l )1-1 t-lLl-U(JiKl) r-1 2+11.11

F L ( 1, ) r. I I L . 3 wV ( J, K+ I r i i I L I -V ( J , K I- r J : 11. 11

—SRC  t: I L--1 ll -0.; 0:
FOR KKI =I -TO

SRC 11-11 31 =SSr I 1-11.3+(VFI-(KK) t I I It7-3*AI_PHA(KK,NL) t I t. 11-3
ENnFi-
"F(KI	 - 1. ) -THFN W (J, K+ I ) ri o. T L 3: -SS r I 1 -1 L-3 I END I I

-TF(K>14 THEN -W(.J,K+I-)El: TLl:=W(JsKl-)Cl: TL3+SSEI: TLlsEN0Tl------

-FNnF*,-

----4*-T-(1-FST4-MATF-MAXIMLIM-ANn--M .INIMIJM-VAI..LIE- OF"W"--VFl_OCITY----*/--

-FOR_J: =1--Trt . Jt, -DO.-.--
--FOR Kt-1

FOR-I : = .I . -TO .-I L.- 00

JVFL,[N[-.-]:-W(..I,-K-) r Y-i 
I

FNriF%FNDF;FN0E-1
_MA X W: =MA X ( WVFI. ) .1

M T-NW: =M T N (WVFlz-) I, -
-WRITF-A-INMAJ (MAXW,MINW)#-MAXW='-r-FJ4.-7,-'•MINW=,-iFI4.-7#1

CI.O.c;F (-WFl.nrTTY'-,E2)4-

WR I-TF- LIN I-T-1 6.-"F I - E'2-v FEZ) #'T-LOSF- 	 (,%X 12)

_PRoc.FnuRF__r,OFFF I C-1 ENT t

Z*__SEE._DF_TAI[.ED rnMMENT-AROIJT-THI.,3-PROCFnURF- IN
"PROCEDI IRE -MATN!L,—

-.--2 VECTOR CI:KI-3*.=(ZC2:KKI.L.-3+Zlt:KL3-)/*?..Ol-
____x x :-P;rix X *CON,*...

YY:=T)YY*GnN*,
I CC--!m_INlT.J ALI 7 INS

-FOPL-Juni -10 _JL- DO

__R tJ_3KL) C.L;..11-3-:,=4-37-1000.,O+-TRCiP-[,-13*1000.0t--
TSI:=R(.J,KL)E.I:II.3-R(J,UCIIIL.3.1---

_7.Z  Z_:_=_ o.0
0R_Yj_.mz2_T0_KL_D0

.777s-777+7rvit
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Rn:-R(.), I )C1 a TI.3+777*TS1t
- ------F NnF l FNnF; -^_^	 --•-- --- _	 w	 -

----/•*	 FSTIMATT-NC-THE . -COEFFICIENTS-OF - CONITUI NY- FOUATI t1N --W/	 -^

-	 THFTAs --GO.01	 _-----

FOR Js -2--TO -It--t- DO
THETA: -THFTA+TtYY;
-THs-THFTA*r:lN; ---
FnR-•Ks --1 TO --KL -nO	 -	 _-

`vt _ s -NI +1 1--	 -	 --
•-
-	 -°R1 C-11a=R(^);K-) C^1-Rt..(.K->fIl_]i	 -_--	 -	 --
-	 RR 1 C T l - ] _ -R t ..1. K) C 1 ] -R ! J, K 1 f T L -1 ] i --------	 --	 - ------ _ _ __

RR1C2:T1_-t]:=R(..I.K)C:^sTI_1-R(._I,K)C1aTl_-?.];—	 _	 -	 - --
RR?C-RR'- :=R(J+1.•K)I:1s•T1.3-R4.. l-1,K)C1 s I1.];
TF(K=1 )--THFN-	 -	 ---	 ------- -

-•A2:--T I*ZZ/(2.n*RO*C.OS(TH)*XX•)-t- 	 --*-	 ---	 __-

A3: =-TS 1 *7 7 / ( 2.0*RO*YY ) I --	 ----	 -- ----
A4: _-?. O*YY*A:3*TAN ( TH)-i -	 -	 -'

FNnT•s
TF(K?1 )- THEN-	 ---` -

A1•:=-4,0*TC1*•77/Rns
-.A?.: --TI; t *7 Z-/ (Rn*C..f)S ( TH) *X X) --

A3: =-TS 1 *T 7--/ t Rn*•YY ) ,-- 	 _-----
---- — °4:--2.O*YY*A3*1'AN ( THE 

FNn T : -	 -	 -------	 -__ -	 ---_
_	 A5: =RR 1r.1sII_-]fit?.0*-RO *COS 4TH)*XX)I 	 -
_	 _.A^,:=RR'?C-1: T1_1/(2.Q*Rid*YY>;- 	 --	 --	 -

F.NnF : FNnF -
-	 -F.NrnP4	 -	 ------

_.FNnm *. 	 "--
F.n.T_-FNrlll INTF. RFR.
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Each NWS data field is prefixed with a 384-bit label. The first 192

bits contain values which indicate the quantity, the surface or layer, and
4 t	 the time of the data being labeled. The next 64 bits contain the initial

time, the number of data points, and generating code information. The re-
maining bits hold, among other things, scale factors partinent to packed data.	 I
Appendix C shows each entry and its location within the label.

All data fields can be thought of as some quantity, A on a horizontal
or quasi-horizontal surface S at some level of value L. If the quantity Q
is by its nature, a laycr-defined quantity, the limits of the layer are
given by Sat L • and §2 at Lam.. ' Code figure for Q and S are both given in
Table 1.

The numerical value of the level T, for the corresponding surface S is
composed of two numbers: an integer .2 and a power of ten with the exponent
E such that

L = C x 10E,

'°.	 Both C and E are signed integers (sign and magnitude). The space allocated
for C in the identifier is 20 bits which is large enough to accomodate the
binary equivalent of any 5-digit decimal integer. The convention which must.
he followed in order to provide a unique bit configuration for .any- given
level is as follows:

(a) 'C must be a 5-did t decimal integer who::e leading digit
(the highest order digit) must be nonzero, unless L is
zero,

Once C is determined, the value of the exponent E naturally follown such
that the resulting L will have its true value in the standard units given in

^.	 Table 1. For example, if L is 500 mb

C = 50000
•	 E a -2

50000 x 10-2 500.00

or if L is 0.7 mb

i	
C = 70000
E-=5

70000 x 10-5 = .70000

Appendix B contains the hexadecimal, equivalents of coamoaly used values of C.

Table la gives the values for the marker N which is used
for identifying different spectrcl quantities.

Table 2 Eivt:s the values for the i.arker t which is used
for identVying fields involving: time and explains how F1
and F2 are to be used for eaeli value of t.

July 1973
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Tab_ le 3 gives the values for the marker m which is used for

•	 identif,.•n3 fields involving layers.

Table k gives value to be used for the marker X. .In
`

	

	 general, this marker will be nonzero only for fields in
a guoss file.

Table 4a gives the values for the markers CM and CD which

EMW

identify climatological data.,

Table 5 gives the values for the marked K which identifies
the grid to which these data apply.

Table 5a gives the values for the markers KS which iifdi-
cates if the grid was derived from spectral or other
special methods.

The initial hour I of the forecast (or the observation time on'which
the analysis is based) is entered in accordance with the 24 hour clock GMT
to the nearest hours. For example: I - CO for midnight GMT and I = 12 for
noon GAIT. Y is the year within the century. For examplep for the year 1973,
Y•- 73. M is the month of the year, and D is the day of the month.

Table 6 gives the values for the marker R which identifies
the run within the cycle.

'	 Table 7 gives the values for th:• marker G assigned to the.
program which generated the field.

Each datum point value S on a surface S (Qs) is scaled according
to the equation .

^	 t
Qs ° ( Qs - A)/2n .	 1.

Qs must be in jhe standard units given in Table 1.

The proceduke followed for scaling is to scan the data to find the
m mum and minimum values of Qs. The value of A_ is set equal to [(Qs) max.
+ NO sin.]/2. An integer n is then chosen nsuch that 2n is the smallest value
whidlsatisfies the condition ([(Qs) max-A]/2 )<1. This procedure allows max-
imum accuracy to be maintained in packing the data.

^

	

	 a
PranThe mid-range value A is laced in the identifiers as a IB14 360 • rehl,.	 g 

number, i.e., 8-bit sign and exponent and 24-bit fraction. The scaling value
n is inserted as an IBM 360 half-word integer, i.e., 16 bit integer, 2's
complement if negative.

A
The scaled quantity Qs, an unnormalized fraction, is packed into 16 bits

using 2's complement if negative.
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The documentation for FGGE Level III formats is described in Appendix 11,

FGGE International Data Management Plan, "Format for the International

Exchange of Level III Data Sets During the FGGE."

f'

.i.

lw

Purpose

This note describes the basic steps needed for creating or unpacking Level

III data sets with the use of attached subroutine listings. These sub-

routines were written for use on IBM 360 machines that have 32-bit Words.

Some modifications may be necessary to utilize these routines on other

machines.

Level ill Tape F l-les

File 1	 — TEST file

File 2•	 — TAPE HEADER file	 f

Pile 3	 — GRID DESCRIPTOR file

:`.	 Files 4-n — LEVEL III DATA file(s)	
^QOt -4:!A-

To Create Level III Magnetic Tape

.j	 The basic sequence of events in a computer program should be as follows,

assuming that the required analysis fields are available in an analysis

file and are ready for processing:

A. Write the required TEST file on output tape (File 1).

B. Screen available analyses to determine first and last dates to be

processed and written on the output tape. Prepare the documenta-

tion for the TAPE HEADER file with aFpropriate dates (File 2) ,
r

'r, 	.	 a

rr:
ly

K

Procedures for Creating or Unpacking FGGE Level III Data Sets

k
	

General

•1;

r

and write it on the output tape (See era.'nple, Attachment 1).
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C. Describe the grid(s) used for the Level III data (See example, 	 vi

r;
KLY Attachment 1). Write GRID DESCRIPTOR file on output tape.

ff•D. Select an analysis field from the analysis file, prepare the

necessary unique identification words ( see subroutine W3FI32,

Attachment 2), scale and pack the data (see subroutine W3AI00,
i

Attachment 3), and write the packed field in a LEVEL III DATA

file on the output tape.

L'. Repeat A above for other fields for the given date/time.	 ^w

F. Write an end-of-file tape mark on the output tape.	 ~'

G. Repeat steps D, E, and F above for any remaining date/times.

H. Terminate the output tape with at least two (2) consecutive

end-o£-file tape marks.

To Unpack Level III Dat&

r=K

	

	 The format required to read FGGE Level III data sets is written in clear

text In the second file (TAPE HEADER) of each tape. The third file

1	 each tape will contain information concerning the arrangement of the data

^.	 for the grid(s) used in the DATA file(s) that start with the fourth file.

A. Read a record from selected DATA file.

B. Determine if you desire to process and unpack the record.

Subroutine W3FI33 (Attachment 4) could be used to convert the

first 256 bits of the record identification to indi•;idual field

idP-itifiers.

C. If the field is desired, t'. a packed data (beginni.•1g at bit 385)

can be unpacked and rescaled with the use of subroutine W3AI01

(see Attachment 5). If not desired, repeat A and B above.
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P A sample FORTRAN program to locate and unpack N. Hemisphere 700 mb heights, N

^	 -
and to p rint out some values over the United States, is given in Attacknent

6.	 Descriptions of built-in and intrinsic functions used in the various

1 bubroutines are given in Attachment 7. di

i•

i,

i

1
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APPENDIX 1	 '' S

L"QQ.TIZ -- TAPE F.FADFR FILE

FGGE 3AO031780102007801082.2
10780	 FIXED LENGTH RECORDS (BLOCKSIZE - RECORD SIZE) 	 1"-
20A4	 USE ( 1o0(--7A4) ) FOR FULL RECORD
0123456789-:> /s'ruvwxYZ. ( - J-MRTOPQR*) ;+ABCDEF`GA.) ( <

	

.. •	 ^^'

9-TRACK, 800 BPI
BINARY, ODD PARITY	 U
IBM 360/195,	 32 BITS/WORD, 8 BITS/BYTE.	 rf
NATIO11AL METEOROLOGICAL CE]nER, NWS, NOM, WASHINGTON, D.C., USA
( 100(27,14) )
HOUGH FUNCTION ANALYSIS IrTHOD, GLOBAL 	 (FLATTERY)

FIRST GUESS COEFFICIENTS DERIVED FROM A 9-LAYER PRIMITIVE EQUATION
FOFECAST MODEL ON A 2.5 X 2.5 IATITUDE/LONGITUDE GRID.

100.Q ^42640000) JMXADECIt AL	 FLOITIP;G POINT REPRESENTATION
-100. - C261 ►0000) IM	 FIAATIPIG POINT REPRESIZ'UATION	 ;•,

,0000..	 ^.N
ANALYSIS FIELDS Y.OR*SALLY PROVIDED:

12 LEVELS OF U- and V-WIITD COMPONENTS, TEZ`SPEFATURES, AND HEIGHTS
(AT 1000, 850, 700, 500, 400, 300, 250, 200, 150, 100, 70, AIM 50 FX);

6 LEVELS OF RELATIVE WeUDITIES (AT 1000, 850, 700, Soo, 400, AND 3o0 MB);
TP,OPOPAUSE PRESSURE AIM T%I-TERATURE (MODELED) ; SNOW FIELD;
SEA SUIRFACE TEbTZRATURE (FROM SATELLITE DATA) ; SEA LEVEL PRESSURE.

NISSING ANALYSES:	 NONE	 -	 •

}

vy

^^ R

...	 END OF	 i .. J 0000. C . 0 . 9 6 .. 0 ......... .

EXAMPLE -- GRID DESCRIPTOR FILE

GRID 029	 RECTANGIE
GEOGRAPHIC
RIGhT-llAiTDED
GRIDLIMES a 037, DELTAJ a 2.50, FIRSTPT-(O.00N, O.00E)
J^-Ul, NT.145, DELHI - 2.50
... END OF TEXT	 ..............•..•.•..9...•.....•e

GRID 030
GEOGRAPilIC
RIMU-MU'DED
GRIDLII.cS a 037,
J^;ALL, NI =,14 5 ,

... EIM OF TEX

REC=IGLE

DE=J- 2.50, FIRSTPT= ( c-o .oOS, 0 .QOE)

DELTA a 2.50
T	 .. 9 . 9 9 .......... 9 ... • 9....9..9... • .

•	 -0000. ^•,,,	 - - - ^-•--.^- .:•••---
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K	 -=	 Pack ID	 OYO

.^ ..	 (Modified for FGGE Level III)

FORTRAN A EXT +

IBM 360
NMC, DCA

IL

'PURPOSE:

To convert an array of the 27 data field identifiers into an array of the
first 8 identification words. (See Appendix 11, FGGE International Data

I	 Management Plan, "Format for the International Exchange of Level III Data
Sets During the FGGE."

USAGE:

Call Lie Statem- ent

f
( 	CALL W3FI32(KARRAY,PKDNT)

where,

KARRAY a array containing the 27 data field identifiers
(IIITEGER*4 )'. .

PFDNT - array to receive the 8 identification words.

NOTE 1	
-

(a) If any number n in (KARRAY(I),I-1,27) is erroneously large,
W3FI32 will print:

'VALUE IN KARRAY(I) =n ID TOO LARGE TO PACK'
(b) If any number n in KARRAY(I) is erroneously negative,

W3FI32 will print:
'VALUE IN KARRAY(I)=n SHOULD NOT BE NEGATIVE'

(e) If either (a) or (b) occurs, that portion of the packed
word corresponding to KARRAY(I) will be set to binary
ones.

Ex--mD 1 es

1. Suppose KARRAY(4) = 30. Then W3FI22 will print 'VALUE IN KAR.RAY(4)=30
IS TOO LARGE TO PACK' and will place ones in the first 4 bits of
PKD'NT(2) .

2. To form P1OJ: —,1 from the 27 data field identifers for 500 mb height frcm
F',UUTL, (limited-area fine mesh analysis file) dated OOZ March 15, 1974,
RARRAY should be initialized as follows:

MUGJN M' pUALITT

IL



KARRAY IDENTIFIER KARRAY IDEN"fIFIER KARRAY	 IDENTIFIER

i	 ` •.a.^ (1)-1 Q (10) - 0 F2 (19) -0 Unused
(2)-8 S (11)-0 N (20)-1523 NW
(3)-0 Fl (12)-0 c (21)-74 ii
.(4)-0 tl ( 13)-0 E2 ( 22)-3 MM
(5)-50000 (14)-0 cD (23)-15 YY
(6),2. E (15)-0 cM (24)=0 GG
(7)-0 m (16) -0 KS (25)-0 R

f,	 (8)-0 % (17)-5 R (26)19 G
(9)-0 S2 ( 18)-0 Unused (27)-3021 J

Then the resulting PKDNT array would be as follows ( in hexadecimal):

PKD1 00100800 (5) 00000005
(2) 00035C82 (6)	 000005F3
(3) 00000000 (7) 4AO30F00
(4) 00000000 (8) 00130RGD

-0 A2-2



A^

r^

Y	

.w(4..

WF I32' 	
II	 33 3322	 ^̂rI	

t

: C	 SUBROUTINE k3FI32 NACKS A OATADFItLD IDENTIFIERS.
* ^	 IMENSIION KIDNT(8)•IiTABLE(27)9IARRAY(L7)

BArA ITABLE/ZQ064UC01•ZQ0080001 . ZO0 000 I 01•ZOO1CO402,2p 1081402•
1ZO11000802•ZOpo1C 403.2001140803,Z00080CU.i.ZOOOU ti U 3 ,Z0 U1CU4049

„.,	 2ZO10ti14U4,ZO1?00804•ZOO 89805,ZU0100BUS,Z000908o5•Z00000805•
;.	 3ZOU CU4069ZO OOCUb,Z0000110069ZU018U8o79ZOOloO8O79Z000808019

4 OUO 0807	 1H080b 7 U0100808 7UOOOl0U13/I-	 0	 •1-0 0	 •	 •
DATA KX/ZFFFFFFFF/
C►ATA MASK/ZOoOOOoFF/

C	 MAKE KIUENTS =O
DO 20 I=1.8
KIUNT(I)=0

20 CONTINUE
ISIGN=O
DO 40 I=1.27
ISC=ITABLE(I)
I1=LAND(ISC.MASK)
12 =LAND( SHFTR(ISC,8)•MASK)

I
3 = LAND( 5HFTR(ISCo16),MASK)
4=LAND(5HFTR(ISCr24)•MASK)

C	 SIGN BEST
IV=IARRAY(I)
IF(IV.GE.0)GO TO 12
IF(I4.NE.0) GO TO 1
1•JR'TE (6 22) I IV

22 FORMAT(///,1X, ; VALUE IN KARRAY('•I29 1 )= • 9I11+ 9 SHOULD NOT EE NEGA
/TIVE•///)
GO TO 30

MuVRSIGvN)l
tt=12/4
DO 25 M=19K

-25 I5IGN=SHFTL(ISIGN•4i
^..,,	 ISIGN=SHFTH ( ISIGN• l'

IV=LOR(IV•ISIGN)
12 CQryTNuE

C	 IF( SHFTR(IV912)oEQ .0)GO TO 100
WRITE(6921)I9IV

21 F-ORHAT(///91X, l VALUE IN KARRAY( f 9129 0 )= 9 •IlI9' IS TOO LARGE TO PA
/CK'///)

30 IV=KX
IA=32—I2
IV=SHFTR.(IV,IA)
C 

100 KI0NT(I1) =LOR(KIDNT(Il)v SHFTL(IV9I3))
40 CONTINUE

RETURN
ENU	 r :

^i

-	 1

A2

iL
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P -DIX 3EI,

SUbROUTINE W3AI00(REAL4,PACKtLA6EL)

SCALE AND CONVERT A FIELD OF REAL 04 DATA TO HALF-WORQ INTEGERS AND
C PACK TOGETHER WITH LABEL DATA IN FGGE LEVEL III DATA FORMAT*

CALL W3AI00(REAL4qPACKvLA8EL)

w

WHERE REAL4	 ARPAY OF REAL 04 DATA TO 8E PACKED.
-C	 PACK	 OUTPUT ARRAY. WORDS 1-6 COPY LABEL WORQ5 1-89 WORCS
.0	 9-12 ARE GENERATED9 WURCIS 1391 4 9 6 * 0 ARE PACKED DATA.

=IIL	
- 
0-1)/2 FU^hWORDSv WHERE	 IS NUMUER OF POINTS,

LA13EL	 NPOWLAVEL DATA. WO	 8w BITS 16-!3 y o MUST CONTAIN THE
C	 COUNT OF THE NUM8ER OF POINTS IN ARRAY REAL4 FUR THIS
C	 ROUTINE TO WORK*
C
C GENERATED DATA TO BE FOUND IN PACK,...*
C IWORD 9 BITS 0-15: NUMBER OF BYTES IN VROLF RECORD,
C	 BITS 16-31: EACLUSIVE-OR CHLCKSUA 0 - %7 H OLE RECORD (EACEPT
C	 CHECKSUM ITSELF)* BY HALF%1URDS*
:C WORD 10 BITS 0-31: REAL*4 CENTERING VALUE A = THE MEAN OF THE VAX
C	 AND MIN VALUES OF ARj.qAY REAL4,
C WORD 11 BJT	 :23: jER
C	 8 T SS 2 04 31: NT?GER*2 SHIFT VALUE N^ ,THE LEAST INTEGER SUCH'
^c	 THAT ABS(X-A)/2 0 *N IS L 5 THAN I FOR ALL X IN
c	 ARRAY REAL4, N IF -NEGATIVE IS IN 2 1 S COMPLEmENT
C	 FOR144 VALUE OF IN WJLL NOT EXCEEO 127.
C WORD 12 BITS 0-31: ZERO
-C 14URD I J BITS 0-15.' FIRST PACKED DATUM
C	 BITS 16-31: SECOND PACKED DATUM

WORD 14 BITS 0-15: THIRD PACKED DATUM

THE RiNARY POINTi OF THE PACKED DATA IS =NSIDERED TO BE TO THE-RIGHT
.01 rl^.' TUC 1	 no Cln&l QTT	 nATA Irr, T-N 2ss Cn^jm vN i: NT FONH IF
C NEGATIVE, IF PA CK IS EQUIVALENCEO TO AN LNTEGER*2 AIJRAY HLF9 Tt-.'E
C DATA MAY BE RECONSTRUCIEU AS FOLIOWS:

REAL4(j) = HLF(J+24)*2,**(N-15) * A
-CC Obr-iRE A AND N ARE To BE FOUND IN WORDS.10 AND IleC

REAL04 REAL4(1)
INTEGER*2 LABEL(1)9PACK(I)9IA(2)
EQUIVALENCE (AqIA(1))9(x'#Ix)

TRANSFER LA13EL DATA TO wORDS 1-6..- GET-W1000UNT9 COMPUTE BYTESo

00 10 VF1916
PACK(I) * = LABEL(I),

10	 CONTINuE
J = LAREL(16)
H = J+?4
PACK(17) = M+M
PACK(18) = 0

c
C FIND MAX 9 MIN OF DATA9 COMPUTE A AND No
C

RNAX = REAL4(l)
R141N = .,MAX
DO 20 I=29i

K_	 _Ambdr."	 LIFOLA^ ... ___
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A3 - 2

W3AI00
RMAX = AMAXI(RMAXtHEAL4(I))
RHIN =	 AMIN1(RMINgHLAL4(I))

20 CONTINUE
A = 0.5°(RMAX•RMIN)
X =
N =

RMAX-A
LANU(SHFTR(IX+24)9127)

_
N =
IF

4 q (N-64)	 .
(TBIT(IX.B))	 GO	 TO	 30

IF (TBIT(IX•9))	 GO TO	 30

' IF (T©IT(IX•10))	 GO TO 30

30 N = MAX0(- 127•MINO(127,N))
PACK(19) = IA(1)
PACK(20) = IA(2)
PALK (21) = 0
PACK(22) = N
PACK (23) = 0
PACK(24) = 0

C
•C NOW PACK UP THE DATA
C

-"	 THON = 2.*o(15-N)
DO 60 I=19J

== (REIAL4(I)5-A))OTWON

IF (K-LI	 32747)) GO TO 40
K = MINO(327679K)
GO TO 50

5p	 PACK(I?24) a K
-6 41	 CONTINUE -

-COMPUTE CHECKSUM AND STORE
C

D00R0 I=19M

IXORPACLXUI
I
^(IXOR,K)

70	 CONTINUE
PACK(18) = IXOR
RETURN
ENU

1

•E

-y0-
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	 Unpack ID	 i

(Modified for FGCE Level III)

'^-	 FORTRAN H EXT +

IF"

IBM 360
NMC,DCA

PURPOSES

To convert an array of the first 8-identification words into an array of
27 data field identifiers. (See Appendix 11, FGGE International Data
Management Plan, "Format for the International Exchange of Level III Data
Sets During the FGGE.")	 .

'	 Calling; Statement

CALL W3FI33(PKDNT,KARRAY)

where,

PKDNT	 array containing the 8 identification words.
1 ,'	 KARRAY	 array to receive the 27 data field identifiers (INTEGER*4).

!	 Example

-Suppose the 8 identification words for 500 mb height from FMANL
(linited-area fine mesh analysis file) dated ON March 15, 1974 are
given (in he-adecimal)

	

PKDI;T (1) 001008UO	 (5) 00000005
(2) 00035032	 (6) 000005F3
(3) 00000000	 (7) 4AO30FOO
(4) 00000000	 (8)..00130BCD

Then the resulting KARRAY array would be as follows:

P.ARRAY IDM;TIFIER KARRAY IDENTIFIER KARRAY IDEN-rIFIF-R

(1)=1 Q	 - 00)-0 F2 (19)=0 Unused
(2)=8 S1 (11)=0 N (20)=1523 NW
(3)-0 F (12)=0 C (21)=74 ii
(4) = 0 tl (13)-0 E2

H
(22)-3

=15
MM
YY(5) = 50000 C1 (14)-0 (23)

(6)--2 E1 (15)-0 CM (24)-0 GG

(7)-0 m (16)-0 Ks (25)-0 R

G) = 0 % (17)-5 R (26)=19 G
(9)-0 S2 (18)-0 Unused (27)-:021 J

t	 ;

r,

D
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W3FI33
SUdr(OUTINE w3FI33 (IONT.LARRAY)

 DIMENSION LARRAY(27) IONT(8),ITABLE(27) J(6) JS(6)	 '•

^
"`._	 C	 SOOROUT INE N3FI33 UU ACKS THE 8 IUENT IFICAT I6N KURDS INTO AN ARRAY,'.

C	 OF 27 DATA MELD IDENTIFIERS.
DATA J/ZOOOOOOOFrZUOUOOOFF•ZOOOOOFFF,ZOOOOFFF^+ZOOOFFFFFr

/ZOOFFFFFF/
DATA JS/Z00000007tZ0000007F9Z000007FFvZO0007FFF,a0007FFF.Fr

/ZU07FFFFF/	 -"
DATA MASK/Z000000FFr

= DATA ITTABLE/Z p140001•Zp0080001+ZOgOp0801•ZOOICOSy029ZOoI0814029
1ZOl0Ogq8UZr70ppIC0403,200140803,Z0000CU3,Z00000803,ZOO1CU4U4,
2ZOlOH1404,Z010008U4i70018080`S,ZUOl008U5,Z_00080805,Z00000805,
3ZOU:C0406,Z00100006,200001006,ZU0180807,ZO01008079Z0008Ot1079
4Z000008079ZOO180BU 8 ,ZOO100808,Z000010U8/
00 1-:00 I=1.27
ISC=ITABLE(I)
I1 =LAND(ISC,MASK)
I2=LAND(SHFTR(ISC•8)+MASK)
3 =±AND( SHFTR(ISC+16),MASK)

-	 4=r_AND(SHFTR(ISCg24),MASK)
Ix=12/4
LAKRAY(I)=LAND(SHFTR(IONT(I1)9I3),J(IX))
TO SEE IS THE NU?AdER IS MINUS
IF(14.E0.0) GO TO 50	 -
IB =LARRAY(I)	 _

pI USHFTL 
(I , I )

30 M=l
30 YC =5HFTR(lC 4)

IF(IC.EU , O) GO TO 50
C	 ABS. VALUE,THEN MINNUS•

LARF AY (_)=-ILAND(Ib,JS(Ix)) )_
50 CONTINU E

RETURN	 -
END

1

S'
1	 •



APPENDIX 5

•t '

W3AI01
SUBROUTINE W3AI01 (PACK,REAL49LABEL)

=^	 C UNPACK AND FLOAT A FIELD OF PACKED DATA IN FGGE LEVEL III DATA
C	 FORMAT ACCORDING TO SPECIFICATIONS IN THE ID 'WORDS OF THE
C PACKED DATA. ALSO MOVE THE ID WORDS TO A LABEL ARRAY.

CALL W3AI0l(PACK•REAL49LABEL)

C WHERE PACK = ARRAY O F ID WORDS AND PACKED DATA TO BE UNPACKEDA

C	

REAL4 = REAL 94 ARRAY TO RECEIVE THE UNPACKED DATA tih ICH WILL
DEDE —SC ALED ACCORDING TO ID SPECIFICATIONS.

LABEL = A 12-WURU ARRAY INTO hHICH THE' IU WUROS WILL BE COPIED.

C PACK MUST CONTAIN THE FOLLOWING FIELDS.....
'C FIORD 8 BITS 16-31: NUMBER OF DATA POINTS J.
'C WORD 9 BITS 16-31: EXCLUSIVE —OR CHECKSUM OF REST OF ARRAY BY
C	 HALFV40RDSo THUS CHECKSUM.UF ENTIRE ARRAY SHOULD

C WORD 10 BITS 0-31: BRE A LLEn 4
9
DATA OFFSET VALUE A.

C WORD 11 BITS 16-31: INTEGER 92 SHIFT VALUE No IN 2 0 S COMPLEMENT FORM
C	 IF NEGATIVE,
C WORD 13 BITS 0-15: DATUM 1
C	 BITS 16-31: DATUM 2
C WORD 14 BITSET	—0 15: DATUM 3

C THERE WILL BE 12+(J+1) 12 FULLWORDS IN ARRAY.PACK• ANQ J FULL ►IOROS IN
.0 ARRAY REAL4.
•C

FAEE	 ((11	 ; ^• a

OU^VAL
aG

ENC ABA^^,(iPACK(1) 9IA(2)	 ^.•.,

C TRANSFER ID WORDS TO LABEL. i

DO 10 I=1.24
LABEL(l) = PACK(l)	 r :: •'

C 10	 CO N TINUE	
f•

C GET WORD COUNT, At N.
C

J	 PACK (16)
IAJ1) = PACK(19)
IA 2) = PACK(20)
N = PACK (2?_ )	 S
TWUN_ = .2.u9 (N-15)

CUNPACKS CONVERT REAL 94 DATA

DO 20 IM=19J

E AL4(I) 1= PACK(I+24)9TWON+A	
1

20	 CONTINUE
RETURN
END

i

,..
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APPENDIX 7

Built-1n %nctions

IV LAND (a, b)

where.a,b may be a 1-, 2-, or 4-byte logical integer expression.

The value of LAND is obtained by &ND-ing the individual bits of the

arguments. The resulting value, IV, will be considered to be logical*4,

but may be used as an integer.

IV - LOR (a, b)

where a, b may be a 1-, 2-, or 4-byte logical or integer expression.

The value of LOR is obtained by OR-ing the individual bits of the arguments.

The resulting value, IV, will be considered to be logical*4, but may be
i

used as an integer.

IV MOR (a, b)

where a, b may be a 1-, 2-, or 4-byte logical or integer expression.`

The value of LXOR is obtained by exclusive OR-ing the individual bits of

the arguments. The resulting value, IV, will be considered to be logical*4,

but may be used as an integer.

IV - SRFTL (J, K)

TV - S&FTR (J, R)

where J is a 4-byte variable,

K '_s the actual number of bits tc be slifted.

The values of SUTL and SiiFTR are obtained !^y shifting the first

argunc-it, J, left or right, respectively, the nu=?er of bits specif led

by the second argument, K. The resulting value, ZV, will be considered

to be iop:cal*4, but may be used as an integer.

Y ,J

•'m

..

0 r	

/
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IV TBIT (A, R)

^-	 where A is a variable, 4-bytes o r less,

l
^	 R is the number assigned to the bit to be tested

The value of TBIT is .TR.E. or .FALSE. depending whether bit position

R of the variable A is 017 or OFF (ON-1, OFF-O). Bit 0 is the leftmost bit

of variable A. The result, IV, will be declared as logical*4.

r

1	
.

d

i	 -

Int rinsic Functions

AMAXI - Maximum, Real

A=A=1(X1IX21 ... ,Xn)

where A and X are real *4

ALUM - Minimum, Real

A=AMIN1(X11X2,  ,Xn)

where A and X are Real *4

MAXO - Maximum, Integer

UMAXO(M1, M2, ... ,Mn)

where L and M are Integer *4

MIND - Minimum, Integer

L=MINO(Ml2 M2" "'Mn)

where L and M and Integer *4

LABS - Absolute Value, Integer

L - IABS (M)

where L and M are Integer *4

SIGN -

Y-SIGN(Xl1X2)

where X and Y are Real *4

Y- (sign of X2 ) . f X11

A7 - 2 r.

1
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DECODE Program Listing

/+	 I'LF,Ff1FL,OF1.) :+/
DFC f)nn:

	

	 /+ '10 11'!PACK NASA WFATIIER TAPE.
PRrc;:1) 1 1R E
(. ' I T I0N:; ("A 1 %I)

hro.Iram re1uires no sp-,cia1 control cautls to decotle
A l FG31, levol 1 1 1 data hackod on a vatLma I "Ietpor:11OliCal
t'cnt, , r wo.ithcr	 Prul:cr JCL car,I:, nest be included,
tiou , ver. tiYStl'f1 an 	 SYS11T2 art , the D1)namrs for the inhlut
,111.1 Outl'ut 13ta :,ots r-:;pectivoly. If 0111y a Evart of the
data is ,ltsict , tt, some program modification will he necessary.
I -- ! , a: ;ic cotivor , ;ion sul t routlnt`:^ may romain unchan,lt-A.
:, - th l, writ ouh, tl`;P11':^I NG	 t::^ LEVEL Ili D.ATAS!'T; IN
IN PFiNNT10"AL ^:YC!I.ANc:,^' FORMATS, fou furt ht r information.

.)FCPP0G--(?KC 1-12



VA,

I1:i:Ln(j necatio

/+ :;TI ICTUR£ MR. INPUT p rCnitDS +/
/+ PF.CrTVX'S I;INA'tY D1( -.ITS FOR	 +/
/+ CONVIMS lloN ro DECIIAL	 +/

a-

DCL 01 ?.:CIN ALI„NEN

10 ')A'TA	 TYPF n 1 T ( 1.')
I 'l Ty"" - ." 1 111T ( 12)
10 T1`1 V 1 11T'r(11)

10 r1 BTTi'^)

10 F:1 P1;(1),
1J ".A^KrR2 111 T ( y ) ,
10 \'111t K^;R 1; 17
lil TYnc ti t )tI'1'	 (	 1^)	 .
10 TT'iF2 ItI'r('1)
10 11ARKER3 3I T

10 G:; 16N2 111 T ( 1)
RTT(/),

10 C''1 111 T (8)
10 1r(i1) r
1:) Kti 11IT (:1)
10 K B1T(i1)
10 11IIISE.D 131'1'

10 Y I;t'l'(t1).
1k) n Vi
Ill P 111 " (8) .
1O I .1	 T 'r ( ';)	 .
10 RIA'ZKrR I;I'1'	 ('1)

1 111 IT

10 11Ir(li),
IO A	 - 111T(3:),
In 11 n'11 h 2 D IT ( 11.)
10 N RIT(Ic^),
1t) 11N',I :F:7 i 111 T

!1^, nA'1'A (53a`^) I11''.'	 (1:.)	 ,
0^, ^x DIr(1^^1:

nr. 1'Rni;-l1 KC 132
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')sing Decole

DCL	 01 7F!1:1 RF:C III;A LIt;")"!1,
0`i PA9'1'1,
10 D.11'1_'rYPE	 F IXED B14AHY (11) ,
10 TYPF_S1 FTXFD 131NA9Y (11)
10 TIMI 1 FIXED BINARY (31)
1() 1"ARKER1 FIXED BINARY (?1),
10 C1 FIX`.r) BINARY(31),
10 1131k;N FIXED DIN'ARY (31)
10 F. FIXED 131NlRY(15),
1O !'Al F"'R2 FILED 3IN11Y(31)
10 X I A P K F R F I XED BIN A R Y ( 3 1)
1O TYPE S2 F I XEJ PIMARY (31)
10 TTME2 FIXED 91NA'tY (11)
10 '!ARKFR3 FIXED BINA^Y (31)
1O C2 FIXED DIN A l? Y (11)
10 I1STGK2 F T X F D 3INA::Y(31),
10 F2 FIXED BINARY (1`,)
10 CD FIXED 11T\.IRY (31)
10 C'1 F 1XE!) 3INARY (31)
10 K3 FIXED BINARY (31)
10 K FTXrD BIN:IPY (31)
lO ITP111SFD FIXED Fi1NA4Y ( 11)
10 ?t4 FIXED BINARY (31)
10 V.J F TXF.D 51NAHY (31)
1O Y F IXF r) BTNARY (31)
10 M FIXED T3 IN 	 (3 1)
10 D FIXFD 13TNAPY (31)
10 T FIXF') BINA"Y(11)
11 !)MAPKI.R FIXED BINARY (31)
10 G FIXFD BINARY (31)
10 ,1 FIXF::) BINARY (31)
1 1) B F IXF T) BINARY 131)
lO z r I X F D SINAPY ( 1`,)
10 A F L')A T,
10 11NUS	 2 ICI XED 9I';APY (31)
10 1•I F IXED !1T ;ARY (31)
10 11'411:ED3 FIXED 111 MARY(11),
05 DA-h(1337) FIXED BINARY ( 1 ;) ,
05 XX F'TXED I; TN1!'Y(31)

/* S TRUCTURF TO RFCFIV E	 +/
/* NUMBERS AFTER CONVEP3ION

L'

DECPIOG-IIKC332
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Using Decode

'	 DCL	 01 O(ITPEC	 IINALIG`M),	 /*	 STRUCTURE	 R°TI1Rh'ED	 BY	 +/
15 PAR-1,	 /*	 SURT	 */
10 DAi'A_TYPF	 C';1 AR (14) ,
10 C 1	 CHAR ( 14) ,
1!1 K	 CHAP (111),
10 Y	 C!IAP ( 14) ,

P	 10 M	 CIIAR(14),
1J D	 CHAP (111),

`	 10 I	 CHAP(14),
05 11AT1 ( 133 7) C HAR (`^) ;

'JCL	 'J 1 W 41-A 7R EC d MALIGNED, /* ST:ITICTURF	 TO	 WRITE	 CI1T */
0') PAR-1, /* TO TAPE AFTER SORT */
10 DATA TYPE CHAF(14 ; , /* WITH DATA CONSOLIDATED */
10 C1 C'F1A?(14), /* FR01 2	 RFCOrDS	 I'1T0	 1 */
10 Y C`IAR (14) ,
1;1 M CHAR ( 14 ) , /* ONF OUTPUT	 R`?COR!1	 IS */
10 D CHAP (14), /* NOW TWO TIME PERIODS */
10 I CH4'i (14) , /* (ORE DAY)	 OF	 DATA */
0', DATA (1317) CH 1R ( c)) ,
05 DAT?( 13 147) CHAP (9)

1)FCPRO,;- I1K C332
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Usinq Dec-Ole

DCL SYSUT1	 FILF RECORD I"'P'IT,
:;YS11T2	 FILE RECORD OUTPUT,
SYSPRINT	 FILF, STREAM OUTPUT;

OCL (!; OF,13,111;))	 11IT (1) ,
(I I,.1.l,.1,1.J, KK,
LI" TT,
RF.0 \'U":BEZ) FIXED BTN(15) INI'r(1),
3LKS	 F I X " n BIN (31) ,
RFTCODF FIXED 3IN (31,0)

INPUT TAPE, FILF.	 */
/* SORTED OUTPUT FILE */

PRINT FILE	 */

FLAGS	 */

USED FOR COUNTERS	 */
/* RFTI1RN CODE FROM PLISRT*/

0CL (T1r:sPrC,
PLI Rl•'.TC
PLISRTI,
ST;'I"11,,
FLOOR)	 311ILTIN;

	
PLI F'1 NCB I0;1S */

ON OVERFLOW 3E!TN;
PUr SKIP (J) EDIT (' ***** OVEFFL0W FP,R(',R F.N00UNTERSD ******')

(A) ;
PUT SKIP (2) rDIT ('#****# RETURN 07TPU'r TO BOB CPOVO ***** *')

(A)
PiIr SKIP (2) EDIT('******	 FOR	 DEBUrrTNG	 ******')

( A)
STOP;
rein;

E OF = '1)13;
CN F"DI l Lr (SYS 1 IT1 ) EOF = ' 1' B;
RL• ID FIL"(SY.;UT1) I'J'rO (R'7CI 14) ; /* READ 1ST RECCRD (HEADER LABEL) INTO

STRUCTURE RECIN TO THROW AWAY 	 */

DfCDR0 11 Kc332
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Using Decode

/* N T IM13FR nr TIME PFRIODS TO TPANSLArF*/
Dn I31.KS=1 TO 100100 IINTIL(FOF) ;/* FOR ACTUAL PRODUC TION WINS */
/* DO 3LK. = 1 TO 2 */	 /* FOR DEBIGGING */

READ LOnt^:

't'?ad re g aining recorls into structure RECIN and do conv^7rsion from
binary to decimal by rua! inq the assignment from the binary structure
(Pc'CI`:) to tho fixed hinary (31) structure (TFMPRFC) by name.
Finally, conv)rt structure to character rFprAsentation for output
to tave in character structure OUTP.EC.

/* PLISRT9 calls ,F^.'REC 116 time.-i '.19fore 3tartin(7 to sort records.
After sort, n'1T R FC is used to barite to tape. Fields to be sorted
are YEAIt, MO NTH, DAY, Tl:!F PEHIOD, 0, C Desc,-!ndinq, and K (grid)
also DescenIinq.

CALL PLTSRTD(
' SORT FIi:L)S = (43,56,CH,A, 1, 1 :4,CN,A, 15, 14,CII,D,29, 14,CII,D)',

' RECOrM ': Y 11E =1', LENGTH = ( 12591) ' ,
200000, R ETCODr,(,ETREC, PU'rR FC, ", 'API)

IF R°TCOD r. ,= O ';'!II• N 90; PUT DATA (R E^CnDF) ;	 /*	 BAD SORT */
CALL I 1 L1RF':C (^FTCnDF)
STO!';
END;

* «««< T HE FOLLOWING STIT IS FOR DEBIT(;(-,TM;', ONLY »»»> */
!"IT SKIP 5^I (' HAVING RETUR.'J •̂ D FRO1 PLISRTD WITH R::TCODF. = ',RETCODF,

' RETURN TO TIP OF LOOP A FTZR RFAnI NG MIMMY RFCORD') (A, F (12, 3) , A) ;
«««< REMOVE TH^ PSECHING STMT FOR ACTUAL RUNS»»»>	 */

',AD FILE (SYSII: 1) I4-o (R°CI'^) ; /* R!-:AD 1ST 3F,CO)RD (HEADER LABEL) 1 NTO
STRUCTURE RECIN TO THROW AWAY 	 */

nF DIG- LIX)P */

IT SKIP ( y ) SDIT(' *+**««	 "F ORMAL FFOGRA!: TERIINATION 	 ***•**')
(CCL (10) ,A) ;

IT SKIP (9) T-DIT(' ******	 1 ,I3LK5, ' RECORDS PROCESSED ******')
(COL ( 10) . A ) ;

nP;

'PROD -IIKC332
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Using Decode

GETrREC READS 116 RECORDS 2EFORE
CALLING PLIRETC(8) FOP PLT SRTD

!' K Ut- Z ') U It r. I(I',IUV7;-)	 k%.l1A4( I IL -171) ) ;

DCL K,:1T FIXED BIN (1'',) STATIC I "TT (1)
READ:	 IF KI;'1' = 117 THEN DO; KNT = 1;

R 7 NUMBER = 1
CAI L PLIRETC (9) ; /*IAST RECORD TO SOFT*,/
RET17I; (STR IN' (O'ITREC))
Ell)

BA')Q = CONVEPT;
KIT = KIT + 1;
IF BADO THEN GOTO READ;	 /*	 SKIP THIS RECORU	 */
CALL I't.TPFTC(12) ;	 /* IEFD MOSS RECORDS cnR SORT */
RFTl)RV(STRIN , (') ►1'I'PFC))

F"'D; /* OF GF: R EC */

?'ITIFC:
PR')CE l)U?F (STPUCT) ; /*	 STPUCT DEF 04	 OTITPFC	 -1 AY	 BF	 BET'tF.R	 *!	 j

DCL STRTICT	 CHAR (125,11) ;
9CL Q	 FIX ED	 BIN (31) ;	 /*	 I1SED	 AS	 TE'!PORARY	 VARIABLE
DC N -i WCALL	 3IT(1) STATIC	 INIT(' 1'B)
STRI Nk: (Oi1TRFC)	 = STRUCT;
Q = OIITPEC. rACA_TYPF.,
Q _ 48	 +	 (()= 1)	 . 49	 *	 (0=2)	 ♦ 	 16	 *	 (0 =3 )	 +	 ( 0=4)	 +	 B R *	 (Q=5)

(''OSTr.Z) :O'1T l E::. DA'I' A_TY nc =	 Q;

IF	 NEWCALL THEN TAO;	 NEWCALL	 =	 1019; y
R3C	 `.U"I' ► ER	 =	 PEC	 N11'13ER	 +	 1;
WRIT"RFC	 = O'1TREC,	 BY	 NA`1R;
r.ND;

FLS E D PI;	 N EWCALL	 =	 ' 1 I B;
WRITFRrC.DAT2	 = OUTPEC.DATA;

- W'.?ITE	 FILF(SY;IIT2)	 FRC9(WRITEREC);
' END;

CALL. PRINT; /*	 P OR	 DE3 ► IGGI`IG	 OIILY--PEST	 REMOVE	 ON RIJN	 */
GAIL. PLIR rTC (u)

F,!i r);	 *	 OT P'1TR EC	 */ E
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U ;inU Decode

CnNV74T:	 /* CONVERT TAPE DATA TO DECIMAL Ni1!!^.FR5 */
PROCE')11FE	 RETUR'IS(3IT(1))	 /* 1 FOR FAILIIRF:, 0rOR SUCCF. SS */
DCL 0 FIXED D111 (31) : 	 /* Q IS IISED AS TEMPORARY VAR */

READ FILF(SY3 1)T1) INTO(aI:CI`J);	 /* READ RECORD INTO
STRUCTIIRZ RECIN •/

(NO STR7) -
TE`!Pi :C.PAR1'1=RF:CIt1.PAPT1, BY NA:11';/* CONVERT F ROM BINARY TO */

/* I)FCI.IAL BY AS.SIGNI,IENT	 */
Ir (-F,IPP EC. TYP E_S 1	 3) T!1°4

	

R T'1R`4 (' 1'G) ;	 /*	 TEST FOR DE TIRED S	 */

Q = TF lPR-C. )ATA_TY?E;
Q = (0 = 49) + 2 * ( Q = 49) + 3 * ()=16) + 4 * (0 = 1) + 5 * (Q=3%3);
IF (0 = 0) T'ICN FF'P TJRN (' 1' R) ;	 i*	 TEST FIP DESIR 7-D Q'S */
TEMPRFC.!)ATA -TYPF = 0;

TE'!PPEC. XX = PFCI N. XX;
U:; SPr.0 (TF-,PRFC. Z) = RFCTN. Z;	 /* TRAJ/SLATE DATA INTO	 */
UNSPF.C(PE:IPREC.A) = PFCIN.A;	 /*	 THE CORRECT FOR!.	 */

IF (RECIN. BSIGN = ' 1' B) THEN	 /* GIVE EXPONENT E1 CORRECT SIGN */
T!--'!PRFC.°1 = -(TF.'"PRFC.F1) ;

IF (PFCIF:.S.;IGN2	 -11-9) TtIEN /* GIVE FXPONF'IT F2 CORRECT SIGN */
TFMPRF:C.F2 = -(TE"PREC.F.2);

TE'!PR?C.C1 = FL^011((Tr"PI c C.C1 * (10 ** TEXPREC.E1)) + .5);

KK = 9;

?n JJ = 1 TO 37 BY 2;	 /* T9ANSLATE ONLY ALTERNATE ARP.AY */

	

,1.7J = (,l ,l - 1 )	 * 14',;
DO II = 1- TO 145 BY 2; 	 /*	 VALIIES INTO DECIMAL VALUES 	 */
KK = KK + 1;
f'NST'!'C (^E"PRFC. DATA (KK)) = 9FCIN. DATA (JJJ + I I)
T!7%PF-C. DATA (K K)

:'1;' ,'9 F.C. A + (T':`! PP FC. DATA (KK) * (2** (TE:1PRF.C. Y- 1 `i)))
vN^;

('!OSTP") .
0 1 1'rFrC = TF113 ?C, DY NA"!E;/*C0NV!'PT TO C!1APACTl:R FOR FDCDIC OUTPUT*/

F`!A; /* OF CC)!!V EI?T */

le

D °.CPl0G- flKc332
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i

Using Df-code

P111 IN, 	/* OUTPUT CONVERTED VALIIaS •/
PROCEDURE;

OUTPUT T11F. RES'ILT OF THE CC4V7!tSI r)N, GIVI`IG THE
NECnSSARY VARIABLF.I AND THE VALUES ASSOCIATED WIT11 Tlir'!.

MIT PA(;T:;
PUT SKIP FDI T ('PrCOR1) 1:11^ BER

	
(COT.( 1) , A)
(F(7));

1) ►IT 5KIP 7DI T ('Q =', 0 11TRrC.DA'"A_TYP ) (A, F (6) )
('C1 =',O'ITRFC.C1)

	
( X ( 2u ) . A, F ( 6 ) )
(X(24) ,A,F(6))

	

PUT SKIP FDI T ('Y =',n l1TR EC. Y)
	

(A, F (6) )

	

t =',o,vrRFC.n)
	

(X (24) , 1  (6) )

	

D =' ,01ITR7C.1))
	

( X ( 24 ) , A ," ( 6 ) )
I	 011TREC. I)
	

(X (d' 4 ) . A, F ( 6 ) )

	

P'IT SKI? (4) 1: 7) IT (' ---------->	 f' A': A FROM RECORD	 <----------')

(CO L(3 9 ) ,A) ;
PIT SKIP(?)

output data entries along with the array suhscrints, for
r a f , irenc?.	 The followinU LTAIT may he from 1 to 13B7.
A m iltiple of 1, is nrQferccd.

LTM I r - 225
nO K  = 1 TO LIIIT 9Y

PUT `;KI1' 1:7IT	 (' (',K:<,'
OUTPF.C.IATA (KK) ,0UTNF,C.DATA(KK+l)
OIITPFC. PATH (KK+2) , n Y ITREC. DATA (KK« 3) ,O1JTPEC. D1%TA (KK+4) )
(COL (1),A,F(5).A.r(5).A,5 (A,X(2)));

FAI.1;
ov— U .1

EN	 &F PRIM T */

EVT;	 /« 0? ")FCODE +/

1) P.CPROG-UKC332
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