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ABSTRACT 

A procedure of objective analysis for the mean mixing ratio in the 
100 mb layer adjacent to the earth's surface utilizes radiosonde data 
and surface observations of humidity. An estimation, based on the 
observed data, of the relationship between the surface mixing ratio 
and the mean mixing ratio in the 100 mb layer provides a bogus value 
of mean mixing ratio at the locc;1tion of each surface station. These 
values are then used with the mean mixing ratios determined at each 
upper air station to produce the final objective analysis of the mean 
low-level moisture. The method incorporates procedures for the 
detection of errors in both surface and upper air data and is presently 
being used operationally at the National Severe Storm Forecast Center 
(NSSFC), Kansas City, Missouri. 
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OBJECTIVE ANALYSIS OF MEAN MOISTURE ALOFT 
UTILIZING RADIOSONDE AND SURFACE DATA 

by 

l Rex L. Inman 
National Severe Storms Laboratory 

l. INTRODUCTION 

Determination of the three dimensional distribution of moisture in the atmosphere 
is of prime importance in the prediction of precipitation. The problem is extremely 
acute in the forecasting of areas where severe thunderstorms are most likely to occur. 
An effort must be made to predict thunderstorm events on a smaller scale than is 
normally possible with upper air data alone. Since the precipitable water in a column 
in the atmosphere is highly correlated with the surface dew-point, temperature severe 
thunderstorm forecasters have long used the surface dew point to aid in the delineation 
of areas where severe convective activity is likely to develop. 

This note describes a simple method of utilizing surface humidity observations to 
better define the field of mean mixing ratio in the lowest 100 mb layer of the 
atmosphere. The objective analysis utilizes both surface data and radiosonde data. 

2. RELATIONSHIPS BETWEEN SURFACE HUMIDITY 
AND VERTICALLY INTEGRATED MOISTURE 

In the past few years several investigators have attempted to find linear relationships 
between the natural logarithm of precipitable water in a column and the surface dew­
point temperature. Reitan {.1963) determined a linear correlation of 0. 98 between 
the logarithm of mean monthly total precipitable water and mean monthly surface dew 
point from a total of 540 observations. Bolsenga (1965) found correlation coefficients 
of 0. 85 and 0. 80 for mean daily and hourly observations, respectively. Lowry and 
Glahn (1969) collected a total of 33, 134 1200 GMT observations, made at 56 U. S. 
stations east of the Rocky Mountains for the period December 1965 through November 
1967. They determined multiple regression equations which relate the natural 
logarithm of precipitable water in the column between the surface and 500 mb, to 
surface dew-point temperature and 10 other variables. They found that when the data 
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were stratified by month and dew point used as a specifier, a total of 83. 9 per cent 
of the variance of the natural logarithm of precipitable water was explained. Another 
2. 7 per cent was explained by two additional variables, surface weather and total sky 
cover. The remaining predictors were shown to be of I ittle additional value, 

It is hardly surprising that the precipitable water in a column is highly correlated 
to surface dew-point temperatures since it is well known that an approximate expression 
of the form 

can easily be derived by combining Tetens' (1930) empirical formula for vapor pressure 
with the definition of water vapor mixing ratio. Here w0 is surface mixing ratio and 
td is surface dew po~t. Thus, one can always expect the surface dew point and the 
mean mixing ratio, w, in an atmospheric column to be highly correlated because (for 
almost any grouping of the data) there will be a dominant range of values of the ratio, 
w/w • Stratification of the data .:.hould be accomplished to separate cases characterized 

0
by similar values of the ratio k = w/w . 0 Other investigators (Lowry and Glahn, 1969) 
have done this by stratifyfng the data by month, season, geographical location, etc., 
or ~ averaging the data over a period of time so that at least a portion of the variabi I ity 
of w/w0 is removed. 

Smith (1966) derived a theoretical relationship between total precipitable water 
and surface dew-point temperature by assuming that the average decrease of moisture 
with height through the atmospheric column may be described by the power law 

A 
W = w ( _E_) , 

0 (1) 
Po 

where w is mixing ratio, w is the mixing ratio at p 
0 

= p , p is pressure and A is a 0
parameter. The mean mixing ratio in a verticial column in the atmosphere is 

Po 
l 

w= Po J w ( .e_ ) A dp = Wo (2) 
0 o Po A + l 

Since the total precipitable water in the column is related to the mean mixing ratio by 

U = Po w (3, g 

2 



where g is the acceleration of gravity, Smith wrote the equation in the form 

In U = In (Po) + In w 
g 

(4) 
= In ( Po ) - I n(A + 1) + In w • O 

g 

Of course w can be related to the surface dew-point temperature by use of Tetens' 
0 

e mpirical formula (1930) for saturation vapor pressure and the definition of mixing ratio. 

A better understanding of Smith's relationship can be obtained by transforming the 
equation to a s lightly different form. Remembering that 

(5) 

we see that the term In (A+ 1) in (4), the only one which depends on the vertical 
distribution of moisture in Smith's equation may be written simply as ln(w/w ). That 0
is, if one desi res to estimate mean moisture aloft from surface data, he simply shou Id 
have information concerning the variability of w/w , There is no need to be concerned 

0
with the parameter A. If we write 

(6) 

where k is an independent estimate of w/w , 0 we have a more sensible type of c;issumed 
rel_ationship; note that this is equivalent to the type of relationship sought by the 
previously mentioned investigators. Here, however, we characterize the actual moisture 
profile with the realistic ratio k (-dw/w ) instead of a parameter associated with an 

0
assumed power law. Naturally we can expect that this ratio wi 11 vary considerably 
spatially as well as with time. It will also depend greatly on the synoptic situation, 
i.e., the type of air mass involved. • 

The variability of mean values of k can be i I lustrated by reexamining some of the 
previous work in this area. Here k is the ratio of the mean mixing ratio in the column 
between p0 and p = 0, to the mixing ratio at the surface. Smith (1966) presented a 
table showing the seasonal latitudinal mean values of the parameter A defined in (1). 
Since k = w/w0 = {A+ 1)-1, we can easily transform Smith's results to show variations of 
the mean values of k with season and latitude. Smith utilized mean Northern Hemisphere 
soundings tabu lated by London (1957) in his evaluations of A. The Northern Hemisphere 
averages were derived by weighting each latitude band equally. 
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Tobie 1. Seasonal and latitudinal mean values of k = w/w0 

{after Smith, 1966), 

Latitudinal 
Zone Annual 

{deg N) Winter Spring Summer Fall Average 

0-10 .23 .26 .26 .27 .26 
10-20 .25 .25 .27 .25 .26 
20-30 .22 .25 .25 .25 .24 
30-40 .25 .24 .26 .25 .25 
40-50 .27 .25 .27 .27 .26 
50-60 .28 .25 .27 .25 .26 
60-70 .36 .27 .28 .28 .29 
70-80 .38 .37 .31 .28 .33 
80-90 .47 .41 .34 .33 .38 

Northern 
Hemisphere .28 .27 .28 .27 .28 
Average 

Tobie 1 shows that the seasonal and latitudinal variations of the mean values of k 
are rather insignificant in the low and middle latitudes. Very significant variations 
occur, however, in the latitude band, 60-90 deg N. 

During the past several years NSSL has operated a mesonetwork of rawinsonde 
stations, usually during portion; of the months of April, Moy and June. Most of these 
soundings were made duri_ng thE;'! period 1100 :- 0300 CST. From dota collect~d duri.ng 
1966 and 1997, a total of 776 soundillQS have been.processed for the purpose of investi­
gating the variability of the ratio, w/w , 0 where w is the mean mixing ratio in the 100 rnb 
layer adjacent to the surface of the earth, and w0 is the surface mixing ratio. Table 2 
shows the frequency distribution of w/w • 0 Note that in over half of the soundings 
w/w0 has a value between 0. 90 and 1. 03 and in almost 80 per cent of the cases has a 
value between 0. 83 and 1. 10. In about 69 per cent of the soundings w is less than or 
equal to the surface value, w • 0
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T d,le 2. Frequency distribution of w/w0 based on 
data from NSSL rawinsonde network. 

Class lnteival, 
w/wo f % 

1966-1967 

Cum. Freq, 
(%) 

.55- .61 1 . 13 . 13 

.62 - .68 7 .90 1.03 

.69 - . 75 17 2. 19 3.22 

. 76 - .82 42 5.41 8.63 

.83- .89 114 14.69 23.32 

. 90 - .96 213 27.44 50. 76 

.97 - 1.03 196 25.26 76.02 
1.04 - 1. 10 96 12.37 88.39 
1.11-1.17 48 6. 19 94,58 
1. 18 - 1.24 30 3.87 98.45 
1.25 - 1.31 6 . 77 99.22 
1.32 - 1.38 5 .64 99.86 
1.39 - 1.45 0 .00 99.86 
1.46 - 1.52 1 . . 13 100. 00 

776 

3. ANALYSIS PROCEDURE 

The analysis procedure is summarized as fol lows and detailed in following 
paragraphs: 

a. Consistent values of surface mixing ratio, w , 0 at radiosonde stations, are 
determined. 

b. The mean mixing ratio in the lowest 100 mb layer at each radiosonde station 
is calculated and R (~/w ) 0 is computed, where w0 is the surface mixing ratio evaluated
in the first step rather than the reported surface mixing ratio. 

c. The distribution of R is defined objectively so that R may be estimated at eac;:h 
surface station. 

d. A bogus value of w {=Rw } 0 is computed for each surface station~ 

e. An objective analysis of w is performed utilizing the two sets of data, i.e., 
the observed values of w at radiosonde stations and the bogus values of; at surface 
stations. 
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The basic objective analysis method employed in this stl.ldy is similar to that 
devised by Cressman (1959); the particular scheme, QS well as others available for 
operational use at NSSFC, has been described by Inman (1970}. One modification t,as 
been added to facilitate its use for the analysis of moisture, I.e., the routine has been 
redesigned to use two sets of data of different reliability in a single analysis. Reports 
from the two sets are given different weights depending on their relative accuracy. 
Specifically, in the application of the successive approximations technique the 
correction made at the grid point (i, j) is 

K M 
I: Wk Dk + Cl I: Wm Dm k=l m=l 

C· • = I 
I, I (7) K M 

Wk + er. I: Wm k~l m=l 

where W is the Cressman distance-dependent weight function, D is the deviation 
between the observation and the current analysis at the location of the report (f nter .... 
polated} and a. is the relative reliability factor of the second set of data. 

. An objective analysis of the field of surface mixing ratio, w , 0 is first accomplished 
with observations of surface humidity from both surface stations and radiosonde stations. 
On each eass through the data, as the analysis is successively corrected, each piece 
of data, Z, is compared with the current analysis, Z, at the location of the observing 
station. If I Z - ZI is greater than some predetermined number (different from each pass} 
the datum is assumed to be bad and is discarded. This technique requires a first 
approximation available at al I grid points; in the analysis of the surface mixing ratfo 
the first-guess fie Id ls assumed to be zero. • 

The analyzed values of surface mixing ratio are then utilized in the calculation of 
R = ~w , 0 where w is the interpolated surface mixing ratio at the upper air station 

0 
and w is the mean mixing ratio in the lowest 100 mb laye r at the upper air station. The 
calculation of; is defined by 

1 
w = 100 (8) 

where Ps is the surface pressure. The integral is evaluated with the trapezoidal rule 
utilizing significant level data from rawinsonde reports. If the val ue of R determined 
at a radiosonde station is greater than 1.25, R is set equal to 1.25; also, if the value 
is less than 0.5, R is set equal to 0.5. These arbitrary limits were placed on R to Insure 
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that the analysis wou Id not be spoiled by an unrepresentative surface dew-point 
temperature. It is seldom necessary to make this adjustment. 

Next an objective analysis of R is performed to provide estimates of Rat each 
surface station. An initial guess of 0. 9 at all grid points is used in this anolysis. 
After this is completed, one could produce a final analysis of the mean mixing ratio by 
simply multiplying Rat each grid point by the corresponding previously analyzed values 
of surface mixing ratio. In practice, however, it has been found to be desirable to 
control the influence of the surface data; thus, we have proceeded by first interpolating 
a value of R for each surface station. Then a bogus value of w (=Rw ) is calculated for 0
each surface station. At this point two sets of data are available; (1) the mean mixing 
ratios dete~ined at each radiosonde station, and (2) the bogus values of w estimated 
for each surface station. Certainly the former set of data shou Id be considered to be 
the most reliable. Consequently, the analysis scheme is designed so that the upper air 
data is given greater weight than the bogus values of mean mixing ratio. By proper 
adjustment of the relative weights assigned to the two sets of data, one can obtain a 
final analysis of the mean mixing ratio that reflects, to the degree desired, the smaller 
scale variations present in the surface data. For operational analysis at NSSFC the 
upper air data is given a weight three times that given to the bogus data. 

4. APPLICATION OF THE ANALYSIS PROCEDURE 

The area of analysis, shown in figure 1, is covered by a 21 x 27 grid which has a 
grid length of approximately 68.5 n mi. Radiosonde stations in the United States also 
are shown in figure l; the average distance between stations is about three times the 

gridlength. Roughly ten times as many sur­
face stations as upper air reporting stations 
are positioned within the grid. 

The data employed include the radio­
sonde reports processed at the National 
Severe Storm Forecast Center; these data 
are checked for hydrostatic consistency 
(Inman, 1968) before they are stored on 
magnetic tape. Surface data from the 
surface observation network are placed on 
a separate magnetic tape. 

An example of the analysis of R, the 
ratio of w to w , 0 is shown in figure 2 for 
00GMT, April 4, 1968. Important featu res 
include a minimum in the field of R located 
in eastern Kansas to the west of the surface 
position of a cold front. (The surface map 

. ......... 

: "\: : : : : . ... - • • t • ~ . - -p -

.. ~ '" .. .;~ ·'\.:~ ... - - - . . . . . . . \. . . . . . . . . . . . ... 

Figure 1. The area of ana.lysis of the 21 
x27grid. United States rawinsonde 
stations are shown by black dots. 
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Figure 2 . An example of the analysis 
R, the ratio of mean mixing ratio, w, 

of 

to the surface mixing ratio, w . 0 Data 
are for 00 GMT, April 4, 1968. 

is shown in figure 3.) Also, a maximum in 
the field of R is located in southeastern 
Missouri east of the surface position of the 
cold front. The continuity of dominant 
features such as these is usually rather good 
as frontal systems move across the United 
States. 

An example of the onolysis of w obtained 
by the techniques described In the previous 
sections is shown in figure 4. A moist tongue 
extends from the Texas Gulf coast region 
northeastward through northern Louisiana and 
eastern Arkansas and then northward to south­
eastern Iowa. Similar configurations of the 
moisture field often develop as a low-I eve I 
low-pressure system develops in the central 
United States. That is, a tongue of low-
level moisture develops east of the surface 

front and usually extends northward and then northwestward around the surface position 
of the low-level Low. 

Accurate determination of the position 
of the axis of such moist tongues is ex­
tremely important in severe thunderstorm 
fotecasting. If an analysis of low-level 
moisture is attempted utilizing only radio­
sonde data, often the analysis is constructed
so that the axis of the moist tongue passes 
through the location of one or more radio­
sonde stations. However, there is a 
strong probability that the axis should be 
located up to a hundred miles from the 
radiosonde station(s). Such errors may be 
particularly large when a radiosonde report 
happens to be misliing in a critical location,
i.e., in the vicinity of the true position 
of the moist axis. Obviously, by utilizing 
the surface observations as described in 
this report, one has a better change of 
accurately describing the low-level 
moist re field. 
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Figure 3. An example of the analysis of 

mean mixing ratio, w, in the 100-mb 
thick surface layer. Values of w 
(l0-1 gm kg-1) are plotted at radio-
sonde stations. Data are for 00 GMT, 
April 4, 1968. 
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Figure 4. Surface map for 00 GMT, 
Apri I 4, 1968. 
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APPENDIX 

The listings of the FORTRAN programs which perform the described analyses c;:ire 
contained in this appendix. The programs are in the form necessc;:iry for use with the 
operating system on the CDC 3100 computer at NSSFC, Kc;msas City, Missouri, Because 
of the lim ited storage of the CDC 3100 it was necessary to separate the program into a 
main prog ram and three overlays. Program MOIST is the main program; its purpose is 
simply to transfe r control to one of the three overlay programs , 

Program SFC DAT (OVERLAY 1) is cal led by MOIST to read surface data from the 
NSSFC data tape and to accomplish some preliminary processing of these data. No 
FORTRAN subrout ine is called by this program. 

Program UPDAT (OVERLAY 2) is called to read radiosonde data from the NSSFC 
Raob data tape and to analyze the surface mixing ratio, w . FORTRAN subroutines 0
SORTOB a nd BOBAN are called by this program to analyze w • 0

Program FI NAL (OVERLAY 3) is called to analyze the field of R (~/w~_), 
interpolate a value of R for each surface station, calculate a bogus value of w at er;:ich 
surface stat ion and perform the objective analysis of; using the two sets of data, I.e., 
the observed w 's and the bogus vaiues. Several FORTRAN subroutines are called by this 
program. SORTOB and BOBAN are called to accomplish the objective analyses. PRTFLD 
is a simple output routine utilized to print analyzed values at grid points; no contouring 
is done. Subroutine MAPONE is called to print station values of won the NSSFC 
se~tional map. Subroutine CONTUR is called to print c;malyzed values at grid points and 
to contour the analyzed field. 
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PROGRAM MOIST 
C ••• CALCULATES AND OBJECTIVELY ANALYZES THE MEAN MIXING RATIO IN 
C THE LOWEST 100MB USING A COMBINATION OF UPPER AIR AND SFC 
C STATIONS 
C ( 1 ) WBAR/WSFC I S CALCULATED AND ANALYZED USING UPPER AIR DATA 
C ( 2) A VALUE OF THE RATIO IS INTERPOLATED FOR EACH SFC 
C S TATION WITHIN THE GRID 
C (3) WSFC IS CALCULATED FOR EACH SFC STATION 
C (4) WBOGUS<BOGUS MEAN MIXING RATIO> = RATIO*WSFC 
C (5) BOTH WBAR AND WBOGUS ARE ANALYZED 
C •••SENSE SWITCH 1 ON - PRINTS ANALYZED RATIO FIELD 
C ••• SENSE SWITCH 2 ON - PRINTS INTERMEDIATE MIXING RATIOSeETC FOR 
C UPPER AIR STATIONS 
C ••• SENSE SWITCH 3 ON - PRINTS INTERMEDIATE MIXING RATIOS,ETC 
C FOR SFC STAT IONS 
C oooSENSE SWITCH 4 ON - PRINTS WBAR USING RAOB DATA ONLY 
C ••• SENSE SWITCH 5 ON - COMPUTES <WBAR>=<WZERO)CRAT!Ol PRINTS FLO 
C •••ORDER OF OVERLAYS* SFCDAT, UPDAT, FINAL 
C oooTAPES **** RAOB ON 2• SFC ON 3 

COMMON NI,NJ,IDX,IDY,IXFO,IYFO,IXO,IYO,IXGPC2ll•IYGPC27l 
COMMON NWEGtNSFCtNRA0BoNOPSFtNOPUA,KOUTC4) 
COMMON DATEC4)•SDATE<4>•IRSF<4>•IRUA<4l•IXC485l•IYC485>•IZX<485) 
COMMON IZGY<21•27)t!XS<86>•IYS<86),IZXT(86l•IX0<86)tlYQC86l, 

* IZXQ<86) 
INTEGER DATE,SDATE 

100 CALL OVERLAY<l,0•55) 
CALL OVERLAY<2•0•55) 
CALL OVERLAY<3,0,55l 
PAUSE 7 
GO TO 100 
END 
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PROGRAM S FCDAT 
DIMENSION DATA<2680l,CDATA(10720) 
CHARACTER CDATA 
EQUIVALENCE<DATA,CDATA) 
INTEGER DATE,SDATE 
COMMON N!,NJ,IDX,IDY,IXFO,IYFO•IXO,IYO,lXGP<21>•lYGP<27> 
COMMON NWEG,NSFC,NRAOB,NOPSF,NOPUA,KOUT(4) 
COMMON DATE(4)•5DATE<4>•IRSF<4l•lRUA(4)1!X<4e5>•IY<485)•1ZX<485) 
C0MMON/DATA/NLAT<536),NLONG(536l•NALTC<536l 
DATA (( NLAT<l>,I= 1 • 86)= 55183, 54917, 55117, 53883, 54417• NLAT 

* 54133, 53967, 53033, 53583, 53667, 52883, 53350, 53217, 51983, NLAT 2 

* 52183, 52767, 52383• 50683, 52167, 52100, 50000, 51267, 51100• NLAT 3 

* 50700, 50633, 51100, 49383, 49800, 49817, 54617• 49900, 50250• NLAT 4 

* 500170. 49083, 49967, 50333, 49183, 50283, 49383, 50017, 49467, NLAT 5 

* 49450, 49533, 48800, 49500, 49633, 49067, 47950, 48133• 48267, NLAT 6 

* 47950, 48600, 48550, 47450, 48300, 48217• 48167• 46967, 47400• NLAT 7 

* 47633• 46900, 47467• 46917• 47483• 46150, 46567• 47050• 46783, NLAT 8 

* 46767, 46917, 46100, 46383• 45600, 46600, 46433• 45617, 45450, NLAT 9 

* 45683, 44917• 45950, 45800, 44917• 45700, 44117• 44833, 45250) NLAT 10 
DATA<< NLA T <I) • l = 87 • l 72 l = 44383• 44267, 44767• 44383, 43417• NLAT 1 1 

* 44517, 44050, 43567, 44050, 43583, 43967, 43567, 43517, 42367, NL.AT 12 

* 430:50 , 41783, 42917, 42833, 42583, 42150, 42917• 41983, 42917• NLAT 13 

* 42817, 41783, 42533, 42050, 41433• 40983, 41317• 42167, 41867, NLAT 14 

* 40967, 41800, 41 133 • 41317• 41600, 41 1 00, 40600, 40900, 41183• NLAT 15 

* 4 0 150, 40833, 41300, 41150 • 40517• 40617• 40733• 40217, 40767• NLAT 16 

* 40067, 40167• 39133• 39500, 40183• 39100, 39950• 39383, 39767• NLAT 17 

* 39367, 39650, 38867, 38517• 39283, 39383, 39600• 39117• 38817• NLAT 18 

* 37733, 38283, 37767, 37367• 38067• 38433, 38417• 37933, 38050• NLAT 19 

* 37367, 37367, 36583, 37700, 37700, 37450, 37250, 36767• 36683) NLAT 20 
DATA< ( NLAT< I l • 1=173•258) = 36300, 36333• 36750• 36750• 36017• NLAT 21 

* 36083, 35350, 35683, 3541 7, 34900• 35617, 35650• 35233• 35000, NLAT 22 

* 35183, 34583, 34567, 34750, 34650, 34867, 35133• 35167, 35050• NLAT 23 

* 34433, 35017, 35100, 34433, 34767• 34200, 34650• 34383• 33933, NLAT 24 

* 33933, 33650, 33617, 33617• 33400, 33433• 33233, 32433, 32733, NLAT 25 

* 32833, 32683, 32850 • 32667, 32300, 32633• 32333, 31933• 32250• NLAT 26 

* 321 17 • 31783• 31367• 31800, 31833, 31350, 31583• 31450, 30967• NLAT 27 

* 29367, 27850, 46867, 48333, 46133, 45650, 53833, 46800, 44950, NLAT 28 

* 52233, 44317, 48050, 49417, 45467, 51467, 43650• 48567• 50183, NLAT 29 

* 47700, 50283• 44467, 44933• 43200, 43633, 46367• 42367• 50117 l NLAT 30 
DATA<< NLAT<I>•I=259•344l= 48583• 45567• 43350• 41250• 46617• NLAT 31 

* 49267, 42200, 41733, 44000, 42750• 41933, 41167, 44967, 43150• NLAT 32 

* 48367, 44117, 45883, 41267, 46467, 43117• 48567• 41633, 47167• NLAT 33 

* 44750, 43117, 42217, 40450, 43683, 46533, 45567, 45067, 43983, NLAT 34 

* 40700, 47383, 42933, 42167, 41333, 47500, 46833, 40650, 40033, NLAT 35 

* 44733, 42850, 41250 • 44367, 43300, 41800, 39883, 39450, 42083, NLAT 36 

* 43533, 40883, 39667, 40217• 44917• 44483, 45867, 42967, 39133, NLAT 37 
* 45583. 44867, 41267, 40300, 44000, 41400, 43167, 42217, 39183, NLAT 38 

* 44883• 42267• 43933• 40500• 39400, 38333• 40917• 43867• 42950• NLAT 39 
* 42233, 41600, 38950 • 44550, 43133, 40183, 43917• 40817, 43200) NLAT 40 

DATA< ( NLAT<I),1=345,430)= 41017• 39650, 41700• 39950, 41983, NLAT 41 
41000, 38883, * 43150 • 42200, 40000, 38133, 37500, 42400, 39350, NLAT 42 

* 36900. 41500, 42550, 39900, 37083• 36267, 41883• 41450• 40417, _ NLAT 43 
* 39433, 38367, 35267, 40300· 37317• 42400, 39733• 38367• 37783• NLAT 44 

* 40667, 39067, 41533, 40050, 36567• 35967, 41 l 00 • 40783, 39267, NLAT 45 
* 37300, 39450• 35867, 35083• 41300, 39833, 36C83, 38183, 38033, NLAT 46 
* 40617, 39933• 40100, 40850• 35000, 38983• 36483• 37083, 35733• NLAT 47 
* 34267 .• 38050• 40317• 38750, 39767, 35217, 38967, 35433. 39550• NLAT 48 
* 391 l 7 • 36967, 3 4183, 33683 , 38733, 35817, 39067, 38133• 39150, NLAT 49 
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* 37067, 36667, 35950, 34900, 37233, 36117, 33950, 38817, 37800) NLAT 50

DATA< ( NLAT(l),1=431,516)= 34500, 38333, 35033, 329 00, 38067• NLAT 51

* 37667, 36017, 37233, 33950• 33367, 37650, 37167• 35600, 34700• NLAT 52

* 34350, 36133, 36267, 35350, 34750• 33650, 32133• 36733• 35050• NLAT 53

* 33583, 32700, 36000, 36183, 34267, 36333, 33567, 31150, 35333, NLAT 54

* 34733, 32517, :01533, 33233• 33633, 35400, 34483• 34167• 32300, NLAT 55

* 31533, 3041 7, 34883, 33500, 30783, 30233, 31317, 34650, 32333, NLAT 56

* 29183, 34300, 29700, 33217• 30383• 33450, 32317• 33717• 30783, NLAT 57

* 29633, 33967• 28550, 28100, 32517• 30067• 32467• 27650, 30467• NLAT 58

* 31267, 30683• 32833, 32783, 32350• 27967, 31400• 30400, 26683, NLAT 59

* 31050 , 30533, 26067, 31233, 31617• 29983, 26583, 25800, 30200) NLAT 60
DATA ( C NLAT<I>•l=517•536l= 29333• 31067, 301 l 7 • 30583• 29950• NLAT 61

* 303 :Jl', • 30500, 29650, 24550• 29300• 29533• 28717• 28850• 28367• NLAT 62

* 28450, 27683, 27733, 27500, 26183, 25900) NLAT 63
OATA((NLONG<l>•l= l • 86) = l 18883, 98633•105300•122683•110283• NLONG 1 

* 115667,101100,122517,116417•113467,118067•110833,105683,124933, NL0NG 2 

* 12205v,JUd250,il4917,127367,106683,111450,127417,102467,100050• NLONG 3 

* 121317, 97050,114017,126533• 94367,124500,101350• 97233 • 102533, NL0NG 4 

* 10 0 317,125767•119383•105550,123167,107683,121433,110717,119600• NLONG 5 

* 117567,115767,122533,il3950,112800,l03000,124550•123400,101283, NL0NG 6 

* 97183,112367,109767,122300,114267,106617,103633,123933•120200, NL0NG 7 

* 117533, 96800,115767, 98683,111350,123883,120533,109450,102800, NLONG 8 

* 10 0 750, 1 14083 • 1 18283 • i 1701 7, 122600 • l 12000 • l 05867, 121150 • 98433, NL0NG 9 

* 1 1 8850 , 12301 7, 1 I 2500 • l 08533 • 97150,110433,123217,117817,112550) NL0NG lo
DATA<<NL0NG<l>,I= 87,172)= 98217,121150,106967,100283,124250• NLONG 1 1 

* 109017,101600, 96733,103067,119050,107950,116217,112067,122867, NL0NG 12

* 115850,J24233oll4767,103083• 99983,121733•106467• 97433•112600• NL0NG 13

* 108733,122467,113767,102800, 97350•124100,122317,112317,103600, NLONG 14

* 98317,107200,!00683,105683,109067•102983• 98433,117800,112017• NL0NG 15

* 12225l-, l 15783, l l 0983, J 04817, 101617• 116867, 114033, 100583, 111967, NLONG 16
* 118550 ,i 0 3217,i23200,119783,il2933,121567,105833, 99833,104883, NLONG 17
* 1 0 l 70 0 • 1 0 691 7 • 98817•121500,114850•112517•110750,108533•104700, NLONG 18

* 122200,104517, 99967,121917,117083,113017,110683,100717,103517, NLONG 19

* 120567,118367,121850,113100,112150•105 867,104333,119717•121767) NL0NG 20
DATA( CNLONG(Jl•l=l73,258l= 99767•119950•104500•108250,102550• NLONG 2 1 

* 115167, 99200,117683,119050•120450•106083,105150,101700, 99050• NL0NG 22
* 10360C ,l 17900,i20667•118733, 99267,116783,111667,107900,106617• NLONG 23

* 10 G283, 110733, 108783, 119833, 114617• 118367, 112433, 103317, 118383, NL0NG 24
* 1 16950 • I 0181 7, I 16167, 114717• 104533, 112017• l 07267• 99683,117167, NL 0NG 25

* l 15567,103200,106083,114600,101450,!08167,104267,102200,107700, NL0NG 26

* 11 0 933,1 0 3200,1005 0 0,106400,104800,113667•110333•109600,110300• NL0NG 27

* 1 0091 7, 1 1 091 7 • 68017• 71000, 67783, 68683, 89867, 71383, 68667, NL0NG 28

* 87883, 69800, 77783, 82467, 73750, 90250, 70317• 81367, 86700• NLONG 29

* 798:,0, 889:JO, 73150, 74833, 71500, 72317• 79417• 71033• 91900) NLON G 30 
DATA((NLONG(l>,1=259,344)= 85283, 77417, 73617• 70067, 80800, NL0NG 31 

* 90583, 72533, 71433, 76017, 73800, 72683, 71583, 79300, 75383, NL0NG 32
* 89317, 77533, 82567, 72883, 84367, 761 l 7 • 93383• 73883• 83017• NL0NG 33

* 81 1 0 0, 77667, 75983, 73117, 7 9 650, 87567, 84800, 83567• 80750• NL0NG 34
* 74167, 92850• 78733, 76900, 75733, S-4933, 92183• 75433• 74350, NLONG 35

* 85583, 80267, 76917, 84683, 81517, 78633, 75250, 74583, 80183, NL0NG 36
* 84083, 78083, 75600, 76850, 89617, 88133, 95383, 83733, 75467 , NLONG 37

* 94183, 91483, 80667, 78317, 88567, 81850, 86233, 83350, 76667, NL0NG 38

* 93217, 84467, 9 0267, 80217, 77983, 75500. 81433, 91250• 87900• NLON G 3 9 
-JI· 85550 . 8380 0, 77450 , 95083, 89333, 80650, 9 2 5 00 , 82517• 90183 ) NLC 

DATA<(NLONG(!)•l=345•430l= 83667• 79917• 86317• 8 1900, 97000. NLONG 41 
* 9520c . 79850, 93333. 89100, 82883, 78450, 77333, 90700, 81433, NL0NG 42
-l( 76200 , 88167• 92400, 84217, 77950, 76183• 91700, 90517• 86933• NL0NG 4 3 

83800 , 81600, 75550, 88150, 79967, 96383, 86283, 82550, 81117, NL0NG 44 
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* 896830 846670 936500 882670 793330 778000 924500 911170 859000 NLONG 45 
* 81217• 87300, 78783, 77033, 95900, 89667• 79950• 85733• 84600• NLONG 46 

* 939330 912000 92550, 967'::JO o 788830 891670 82400• 84083• 81383• NLONG 47 

* 77917• 87533. <,, 67500 903830 949170 80933• 92367, 82533• 976500 NLONG 48 

* 94583, 86433• 79717• 78933• 93567• 839830 95633• 917670 96667• NLONG 49 

* 887670 87500. 850830 82217• 895830 866830 All l 7o 97567• 92100) NLONG 50 
DATA((NLONG<l)ol=431•516l= 827170 96200. 85?00• 80033• 978670 NLONG 51 

* 95483• 89400. 93383 0 83317, 819670 974170 94500, 88917• 86583, NLONG 52 

* 85167, 909330 931500 898670 87617• 844330 81200, 971000 89983, NLONG 53 

* 85050 0 836500 9 41670 959000 88767, 979000 86750, 81383• 94367, NLONG 54 
* 92.233 , 84Y33, 825170 87617• 884500 97600. 931000 91933• 864000 NLONG 55 

* 841830 81650• 957830 902000 832830 816670 854500 98400, 887500 NLONG 56 

* 01oso o 970170 822670 928000 843670 940000 90083• 96667• 865170 NLONG 57 

* 8310 0 0 984830 81333, 806330 920500 855830 938170 80417• 87200, NLONG 58 
* 9 v 467o 882500 9 7050 • 98067• 95400• 82533• 923000 889170 00100, NLONG 59 

* 93183 0 91150 • 80150, 94750, 97217• 902500 818670 80267• 91983) NLONG 60 
DATA<<NLONG(J)ol=517•536l= 894000 978330 93.2170 96350, 94017• NLONG 61 

* 9770Co S9767, 9 5283, 817500 948000 984670 962500 969170 97667, NLONG 62 

* 9':121 7, 97283, 96033, 99500, 98233, 97433) NLONG 63 
DATA<<NA LTC<l>•l= l • 86)= 2293, 8170 1286, 23220 1879, NALTC 1 

* 2536 , 954, 1882, 3137, 2398, 35760 2138, 1498• 3055, NALTC 2 

* 3192, 1892• 3430, BO, 1736, 2724• o, 1745• 1065• NALTC 3 
* 1690 o 776, 3635, Oo 1426, 457, 10700 8400 21340 NALTC 4 

* 1642 , Oo 14920 19540 Oo 27830 1640 2470, 1192 o NALTC 5 

* 2100 0 31 1 7 o 172, 3877, 3122• 19820 221 o 31 • 18070 NALTC 6 

* 8890 39240 27050 4830 30780 24030 20030 16• 13320 NAL TC 7 
* 24 7 Co 959, 36900 15810 3748, 240 11350 42190 2689, NALTC 8 

* 17520 3291, 1282, 1520, 4?, 3981 • 2740, 2260 13790 NALTC 9 

* 1582, 2170 5518, 36640 18340 4667, 40 1, 3472, 5219) NALTC !O 
DATA< <NALTC<Il•l= 870172)= 136A, 3188, 40ll9• 1820, 180 NALTC 11 

* 5 1240 2:Jl6 o 151 1 • 3?70, 4242, 4280, 2964, 47B6o 14090 NAL TC 12 
* 31 18, 62• 37'"i9 , 3415, 2686 , 4160, 5294, 1639, 45.35. NALTC 1 3 

* 5541 o 276 lo 4230, 4012, 152'1 • 242, 3680, 4551 • 4039, !'JAL TC ! 4 

* 1953, 6607, 2893 , 7071, 660<), 4372, 2 04.3 , 44 03 , 451~, r-- tAL TC 15 

* 380, 5097, 6829 , 6070, 3384, 45 86 , 43 01" • 2676, 4297, NALTC !6 

* 3987, 4670, 664, 4461 • 4ll22, 79, 8lf->8, 232~, . 5333, NAL TC 17 

* 37 7 8 , 6403• 1966, ?7• 6179, 480 2 , 5853, ll 87'-, • 6096, NALTC 18 
* 8. 476 3 • 26<.18 • 60, 5,~27, 5056, 4520, 2988, 4285, NAL TC 19 
* 212 , 4218, 237, 5596, 7345, 7303, C:,71 0 • 352, 155) r--.:ALTC ?. C 

DATA< CNALTCCI ) ,!=173,258>= 2306, 256, 6281, 5490, 4077, NAL. TC 21 
* 2283, 2032, 2342, 528 , 256, 622 0 , 6723, 3697, 1659, NAL TC 22 
* 41 17, 2417, 82• 4578, 1460, 2028, 684 '? • 6413, 5317• r--JAL TC 2~ 
* 2051, 4 9 16, 6344, 22• 9 47, 776, 5 046, 4 3 7 0 , 1 12, ~,AL TC Lt; 

* 2706, 3342, -1 20 , 421, 371 I, 1 1 78 • 469 3 , 1848, 30, NALTC 25 
* -51 • 3757• 4179 • 222• 2670• 53711 • 3362• 2968• 4389• NALTC ~6 
* 2661 • 2926• 2006 , 39990 5451 • 54• 4 731 • 4182, 521 1, NALTC 27 
* 1094, 29, 673, 57::, 51 I , 444, 770, 264, 14 5 , NAL TC 28 
* 897, 387• 1 I 79, 804, 1C6 , 1285, 6 8 , 1029, 1 134 • NALTC 29 
* 86C , 1134, 366, 224• 372• 61 1, 1?85• 3 1 • 1303) NAL TC 3C 

DATA< <NALTC< I >•!= 2 59,344>= 132 0 , 61 2 , 358, 13, 1192, NALTC 31 

* 1743, 266, 67, 358, 314, 19 3 , 127, 988, 796, NALTC J2 
* 690 , 286 , 669 , l I,. 77 ::: , 439, 1257, 175, 844 • NALTC ~:] 

* 770 , 595• 1 7 29 , 1 I 7 • 62 0 , 1509 , 76 c:; , 742, 144 2 • NAL TC J £; 

* 32 , 1438, 7:,6, IO 1 7, 10 11, 1459, 1501 , / j 1 4, ! 1 9 • N/\ L TC 35 
* 675, 84.J, 563 , 12 3:l , 887 , .?253, 30 , 7 2 , 788, NALTC 36 
* 717, 2012. 86, 37b , 1271, 7 "':J 1 , 1 ~'" '='°' . 819, 41, W\LTC 37 
* 1 1 1 1 , 955, 1260 , 155<:. , 8'::, (; . 860, 6 7 8 , 7 I 1, 167 • N,'\L TC 38 
* 895, I ( 187 , 976 , 130 1 • '-,73 , 6'::J . 13 1 J • 720 , 742 , NALTC 39 
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1270. * 933. 741 • 348• 1097. 925• 1400, 1392, 771 > NALTC 40 
DATA((NALT~(l),1=345,430)= 858• 1330, 826• 963• 722, NAL TC 41 

* 885, 2106, 1197, 795, 890, 690, 177, 1 149, 922, NALTC 42 

* 32• 630, <;;37, 1069, 4 71 • 14 • 930• 637• 682, NALTC 43 
* 1 141 , 1014• 12 • 799, 1250, 1 1 74 • 863• 895, 2620, NALTC 44 

* 709, 936• 1027, 816• 632, 132, 908, 751 • 712• NALTC 45 

* 2973, 636, 474, 26• 104 7, 657• 946• 524• 1054• NALTC 116 

* 1193, 819, 1029, 1263, 21 1 , 579. 1613, 1286, 1262, ~JAL TC 47 
* 41 • 41 7, 1398, 605, 874, 822, 839, 2273, 1570, NALTC t18 

* 802, 575, 163, 38, 938, 1045• 945• 1209, 1 139 • NALTC 49 
* 444, 623, 1967, 1035• 379, 648, 242, 1332, 1 170 > NAL TC 50 

DATA((NALTC(ll•1=431,516>= 826, 1287, 736, 52 , 1612• NAL TC 51 
* 1046, 371 • 1348, 867, 160• 1421 • 1050, 453, 690, NALTC 52 
* 689, 305, 1468, 318, 603, 1 10 1 • 55• 1063, 306, NAL TC 53 
* 662• 389 , 1336, 724, 388, 1397, 675, 26, 1497, NALTC 54 
* 285• 424• 222• 201 • 24 1 • 1383• 595• 231 • 218• NALTC 55 
* 208, 33, 796, 144• 240 • 62, 380, 1272, 334, NALTC 56 
* 44, 825, 178, 307, 73, 396, 356, 816, 199, ~~AL TC 57 
* 48, 1097, 128, 29, 87, 30, 279, 30, 127• NALTC 58 
* 503, 238, 618• 10.36, 591 • 12 • 127• 39, 23• NAL TC 59 
* 355. 82, 1 1 • 340, 545, 32, 13, 13, 45) NAL TC 60 

DATA(INALTC(l),1=517,536>= 1 • 1081, 35, 353, 24, NALTC 61 
* 665• 1806, 67, 23• 58, 849• 16• 126• 21 1 • NAL TC 62 
* 514, 21 • 194, 414 7. 121 • 22) NALTC 63 

NOS= U 
DIST=2508.263*1•8660254 
CINTMB=<l013e25/20e92II0696)/1000e 
DDTR=e0174532925E-3 
WRITE(59,750> 

750 FORMAT(30HMOUNT RAOB DATA TAPE ON UNIT 2•/34HAND SFC HOURLY DATA T 
· lAPE ON UNIT 3) 

PAUSE 1 1 1 1 
2 CONTINUE 

C •••READ OBAN PARAMFTERS 
READ 701•Nl,NJ,NOPUA,JXO,IYO,JRUA,IDX•JDY,NWEG•KOUT 
READ 7 0 J,Nl,NJ,NOPSF,IXO,!YO,IRSF,IDX,IDY 

701 FORMAT(!615> 
DO 65 I= 1, NI 

65 IXGPll>=IXO+(l-l>*IDX 
DO 66 J-=i,NJ 

66 IYGP(J)=IYO+<J-1 l*IDY 
IXFO:IXGP<NI l 
IYFO=IYGP(NJl 
READ 7 CO ,SDATE 

700 FORMAT(4A4> 
IF<SUATE< I leE0,4H9999 >50,5 

5 ::; WRITE(59,751 l 

751 FORMAT(40HLAST DATF PROCESSED ,~IT GO TO START OVER) 
PAUSE "i55"i 
GO TO 2 

 •••SEARCH SFC TAPE 
5 RUF FER IN( 2, I l (DATE ( I l •DATF

0

(4 l l 
6 GO TO 16,7,5) ,UNITSTF12) 
7 IFCDATECJ)eE0,~999>52,3 

52 WRITEC59,753> SDA TE 
753 FORMATl4A4•47H NOT ON SFC TAP~,MOUNT roRR~CT T 

REWIND 2 • - ' - ' c APE ON 2•HIT GO) 
- $ PAU SE 3333 $ REWIND 2 $GOTO 5 

8 IFIDATFI! loNE ■ SDAT~CJ > ■ OR, DA TEl2> ■ NE ■ SDA TE ( 2 ),0R ■ DATE( > ,NEe 

C

3
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* :, DAT E ! J l eOReDAT C (4 l e NF . SDATE:<4 l I"• I I 
9 RUFF ER IN< 2 • I l ( DJ\ TA ! I l , OJI, TA ( 26eO l l 

J C) GO TO (J 0 , 9 •5l, UN)T S TF( 2 J 
C ••• BOTH DATE S FOUND AN D READ 

I I BUFF ER !Mf?•ll <DAT/l!ll,DATA<2680ll 
C ••■ SCAN SFC DATA 

8 105 GO TO <8 10 5 , 8 10 6l,UNIT S TF! 2 l 
8 10 6 I TwC = I 

124 DO l v5 K=l,1 0 681•4 0 
IF< C DATA<K+JleEOe60 R .OR.CDATACK+34leE0 ■ 608 .0R.CO ATA(K+2 7 > EO 6 0 "!• 

* 1 0 5,1 0 6 • • • • '· 

C •• ■ R EJE C T IF Y COORU, I S LE. 075 
J 0 6 I F!CDATA<K+7leGT.0 0 A)l 09•1 0 7 
J v 7 IF IC ~ATA<K+8l-07R•!0 5 ,109•1 0 9 
10 8 I FCCDATA<K+9 J,LE ■ 05Bl! 05,J09 

C .,,DATA I S NOT MISSIN~ A~D I S EAST OF 110 DEGREES 
! U9 LSUB =C K-JJ/40 +JTWC 

A=DDTR*C J Ou OOC-NL~~GCL SUB ll 
PHl=DDTR*NLAT<LSUB l 
RA=DI S T* CCS CPHIJ / CJo+ S IN<PH!ll 
IX T: RA• COS <Al 
IF( )XT,L r. rxo.OR ■ IXT,GT. IXF O) 105 ,110 

1 J .; ! YT=RA* S IN<Al 
I F < I YT • L T • I YO• OR• I YT • G T • I Y F O l I OS • I I I 

C ••• ST ATI ON I S INS IDE CRIC 
C ••• F ORM STA l I ON PRES SURE 

N ! =CDATA<K+32 l $ N? =CDATA<K+1ll NJ:CDATACK+ ~l I I I $ J
IF<Nl ■ LTo4lll 2 •11 3 

I 12 N l =Nl+JO $GO TO 114 
I I 3 N I =N I + 20 

SP RE S =C INT M~*CNl*! OU O+N2*!0 0 +NJ*! O-NALT C <LSUB ll - 1 14 
N2 =CDATA<K+ 2 71 
IFCCD ATA< K+26JoEOe60 R Jll5•11 6 

11 5 S TEMP =N2 $ GOTO 117 
116 N ! =CD ATA(K+ 2 6l 

S TE MP =N l*! G+N2 
JFCC DA TA(K+ 25 lo EG ,40H JII B •l1 9 117 

I 18 S TEMP: - S TE !VI P 
•• ,CALCU LATE S FC ~ IX!NG RATI O C 

11 9 CTEMP= I S TEMP-32 ■ 0 >* ■ 55~5~~~6 
VAP=6•t 0 8*EXPlll7 ■ 260388 * C T E!VIP) / C 2J7 ■ J +C TEMPJ) 
WZER0=162 2 •*VAPJ/C S PRE S-VAP l 
IFCWZERO ■ GTe35e 0 •0PeWZEQO , LE • O • C >! 0 ~ ,1 3C 

1 3 0 NOS =NOS+l 
I X<NCS >:IXT 
JYCN OS l=IYT 
SURF AC E MIXING RATI O <S URFA CE DATA) 

C 
I ZX ( NOS l =WZERO *! OOe+e 5 
GO TO <I 20 ,J C5 J• SS WT CHF C3 l 

1 2 u PRI NT 9 1., 5 ,0ATE 

9 '~ 5 FORMAT C!H!• 4A4 // ) 
P R I NT 9 0 3, CDA TA( K ), CO ATA ( K+ I ,. coA TA( K+ 2 1,I XCNOSl , fY( NOS ) • IZ X( 

I S P RES , S TE'MP 
F ORMAT! I H . J R 1• 2X , 3 l 6 • F7 e C , F 6 , 0 ) 9ll3 

) \..15 CONT INUI:. 
I F < !TWCe EO •l J J 22 •1 2 1 
BUFFER IN< 2 • 1 > CDA TA <!J• CAT,-~ C26f\C J) 

122 
!TWC=269 17 



123 GO TO <1 23 ■ 1 2 4l, UNIT S T F < 2 > 
12 1 CO NTINUE 

NSFC= NOS 
F ND 
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PROGRAM UPDAT 
COMMON Nl,NJ,IDX,IDY,IXFO,IYFO,IXO,IYO,IXGP<21l•IYGPC27) 
COMMON NWEG,NSFC,NRAOB,NOPSF,NOPUA,KOUTC4) 
COMMON DATEC4),SDATEC4),IRSF<4>•IRUA(4),IXC485),IY<485)tlZXC485) 
COMMON IZGY<21•27ltlXS<86l•IYSC86),IZXT<86l•IXQ<86>•1YQC86>• 

* IZXQC86> 
INTEGER DATE,SDATE,T,D,P 
DIMENSION NHC1l)tTC22ltDC22)tND<28)tNSC28)tMMM(9),P<22)tWC22> 
DDTR=,0174532925E-3 

905 FORMATClH ) 
754 FORMATC44HMOUNT SECTIONAL MAP, SET AT 6 LINES PER INCH 

C •••SEARCH RAOB TAPE 
3 READ< 1 > DATE 

IF<DATECl)oEQ.9999)51,4 
51 WRITEC59,752) SDATE 

752 FORMATC4A4•48H NOT ON RAOB TAPE,MOUNT CORRECT TAPE ON 1,HIT GO> 
REWIND 1 $ PAUSE 2222 $ REWIND 1 $GOTO 3 

4 IF<DATE<t>•NEoSDATE<l loOR.DATE<2>,NE,SDATE<2)oOR,DATE<3>oNEo 
2 SDATEC3)oORoDATEC4)oNE,SDATE<4ll823•5 

823 READ< 1 > 
GO TO <3•823>,EOFCKF!l l 

C oooREAD RAOB DATA 
5 NOS=O 

12 DO 812 L=l,6 
812 P<L>=O 
813 READ<!> ISTN,CNHI l),T<l>,D< ll•ND<l>•NS<l>•l=l•ll>•<MMMCJ)o 

1 J=l •9> • <P<K> ,T<K> •D<K) ,K=7•21 l • <NDCL) ,NSCL) •L=12•28> ,LAD•LOD• 
2 IHS,LAMBDA,LBETA,1158 

GO TO < 100tl3l ,EOFCKF< 1 > 
13 IF< l150oEQ,47B)813,100!3 

1-0013 IFCNH!lloEG ■ 32767 ■ 0R,D<ll,EQo32767>813,14 

14 P ( l l =NH C l ) 

LX=P<22)=P<l>-100 
MLEV=850 
IFCLX ■ LT,850)817,816 

817 MLEV=700 
IFCLX,LT,700> 818•816 

818 MLEV=500 
816 IF<Il50,LE,MLEV>333,813 
333 0(22)=32767 

IF C P < 1 > •LE• 850 l 15, 16 
16 lF<P<l >,LEol000)17t18 
18 PC2>=1000 
17 P<3)=850 
15 PC4l=700 

P<5>=5uu 
DO 19 I= 1, 21 
IF<P<IloEGo32767•0R,D< l>,E0,32767)20•21 

20 PCl>=O 
GO TO 19 

21 IF<P<lloEQoOll9,22 
22 IFCPC I> ,EQ,Pl22> )23• 19 
23 P!22>=0 
19 CONTINUE 

C oooARRAY PRESSURES IN DESCENDING ORDER 
24 DO 25 l=l,21 

K=22-I 
DO 25 N=l,K 
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IF(P(NleGTeOl26t27 
26 IF(P<N+l)-P(N)l25•28•27 
28 P(N+l l =0 

GO TO 24 
27 NSV=P<N+ll $ PIN+! l=P<Nl $ P(N)=NSV 

NSV=D<N+ll $ D ( N+ l l =DIN l $ DIN):NSV 
25 CONTINUE 

DO 29 K: 1 • 22 
IF(PCK).EQeOl 30•31 

31 IF<P<KleLTe500)30•29 
29 CONTINUE 

NL=22 $ GO TO 32 
30 NL=K-1 
32 DO 33 IPA= 1 •NL 

IF<P<IPAleEOeLXl34t33 
33 CONTINUE 
34 IF<D<IPA)eNEe32767l36,37 
37 DLP=P< !PA-1 l 

D(!PAl=D< IPA-ll+<D(IPA+ll-D<IPA-lll*<ALOG(DLP/P( IPA))/ 
* ALOG(DLP/P<IPA+llll 

36 DO 35 K=ltlPA 
VAP:6el0B*EXP<<l7e269388*D<Kll/!2373+D<K> >> 

35 W(K)=l622e*VAPl/(P(K)-VAPl 
C •••INTEGRATE TO FIND WBAR 

WBAR=OeO 
DO 38 K=2,IPA 

38 WBAR=WBAR+(WIK-ll+W<K> l~<P<K-1)-P(K)l 
WBAR=e005*Wl:3AR 
IF<WBAR.GTe35eeOR.WBAReLEe0ell2•2780 

2780 CONTINUE 
C ••• COMPUTE STATION COORDINATES 

RA=e2508263*LBETA*COS<LAD*DDTR> 
DLO=l•E-5*LAMBDA 
NOS=NOS+l 
IXO<NOS>=IXS<NOS>=RA*COS(DLOl 
IYO(NOS>=IYS(NOS>=RA*SINCDLO> 
IZXTCN0Sl=WBAR*100e+e5 
IZXQ<NOS>=W<l>*lCOe+e5 
GO TO (39•12>,SSWTCHF(2) 

39 RRR=WBAR/W(l) 
PRINT 900,JSTN,IXQ(NOS),IYO(NOS),P( ll,Dlll,WBAR,W(! ),RRR 

900 FORMAT(lH ,I5,316,I5•3F8e2l 
GO TO 12 

C RAOB COMPUTATIONS COMPLETE 
100 NRAOB=NOS 

NACT=NSFC+NRAOB 
CALL SORTOB<IXS,IYS,JZXT,NRAOB,IXO,IDXl 
CALL SORTOB(IXOtlYO,IZXO,NRA0~.1xo. !DX) 
NWEGS=NWEG $ NWEG=lOO 
DO 150 L=l•NRAOB 
LSUB=NSFC+L 
IX<LSUB>=JXQ(Ll $ IY<~SUBl=IYQ<L> 

150 IZX<LSUB>=-IZXQ(Ll 
CALL SORTOB<IX,IY,JZX•NACT•IXO,IDXl 
CALL BOBANCIX,IY•IZX,IZGY,NACT•IRSF,NOPSF,Ol 
NWEG=NWEGS 
GO T0<!0!50•10!52l,SSWTCHF<!l 

C ••• PRINT ANALYZED SFC MIXING RATIOS 
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Jul~~ WRITE<59t754l 
PAUSE 1234 
DO 81 0 I L= I• 5 

810 1 PRINT 9CJ5 
PRINT q 0 6,IIZGYI! •Ll•L=l•NJl 

9~6 FORMAT<IH •14,26l ~ l 
DO J 02 1=2,NI 

!02 PRINT 902,IIZGY<l•L>•L=l•N.JI 
902 FORMAT{/JH 0 , l4•2615> 

PRINT 911,DATE,1 lkSFCL;,L=i•NOPSFl 
9 11 FORMAT!/1H~•l9H SF C MIXING RATIOS ,4A4,5Xt415) 

DO 8102 L=l•l5 
81 0 2 PRINT 905 

10 152 CONTINUE 
END 
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SUBROUTINE SORTOB( ,x.,v,1ZX,NOS,1xo,1DX) 
C ,,,PREPARES DATA IN BANDS OF !DX FOR BORAN 
C ,,,SORTS ON IX, THEN IY IN BANDS OF IDX 

DI MENS I ON IX< 1 l , I Y < 1 l • I ZX ( 1 l 
NOSM=NOS-1 
DO 1 I = 1 , NOSM 
IS=! 
IMX= IX< I l 

K=l+l 
DO 2 J:K,NOS 
IF< IMX-IX(Jl)2,2,3 

3 IS=J 
IMX=IX(J) 

2 CONTINUE 

IF C IS- I l 4 • 1 , 4 
4 IX< ISl=IX< I l 

IX< I l = I MX 
IMX=IY<ISl 
IY<IS>=IY<I> 
!Y< I l = IMX 
IMX=IZX( IS> 
JZX( !Sl=IZX( I l 
I ZX < I >=I MX 
CONTINUE 

C ,,,SORT ON !YIN RANDS OF !DX 
IF<IX<l>-IXOl5•6•6 

5 IX I= I XO- I DX*< 1 + ( I XO- IX< 1 l -1 l / I DX l 
GO TO 7 

6 !Xl=IXO+IDX*<< IX< 1 )-!XO)/IDXl 
7 IS= 1 

N=O 
IXB=IXl+IDX 

10 !E=IS 
1 I I F < I X < I E l - I XB l 1 2 • 1 3 • 1 3 
12 IE=IE+l 

IF< IE-NOS l 1 1 , 1 1 • 1 3 
13 IF.:=IE-1 

IF< IS-IE> 14, 15, 15 
14 IEE=IE-1 

C ,,,SORT ON IY 
DO 2 U I = I S , I EE 
IO= I 
IMX= IY CI l 
K=l+l 
DO 21 J=K,IE 
IF ( I MX- I Y ( J l l 2 1 , 21 • 22 

22 IQ=J 
IMX=IY<Jl 

21 CONTINUE 
IF< IQ- I > 23 • 2G • 23 

23 IY< IO>=!Y( I 
I Y( I l = IMX 
!MX=IXCIQ) 
!XC IQ l = IX< I> 
IX ( I l = I MX 
IMX=IZXCIQ) 

I ZX (IQ>= I ZX CI l 
22 



I ZX < I ) = I MX 
20 CONTINUE 
15 IS=IE+l 

JXB=IXB+IDX 
IF< IS-NOS) l O • l O • 30 

30 CONTINUE 
RETURN 
END 
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SUBROUTINE BOBAN( 1x,1Y,IZX,IZGX,NOS,IR•NOP,LLL) 
C INMAN 4/28/69 
C oooBANDED OBAN VERSIONoooMISSING DATA PROVISION 
C oooLLL=0, !ZGX ZEROED 
C oooLLL=l• INITIAL VALUES FOR IZGX PROVIDED OUTSIDE SUBROUTINE 
C oooVERSION FOR POSITIV~ VALU~S ONLY 
C ••• 1zx HOLDS OBS AND IS UNCHANGED 
C ooo!ZH HOLDS DEVIATION 
C ooo!CA HOLDS ANALYZED VALUE OF EACH STATION 
C •••NEG• I ZX t\RE GI VEN A WE I GHT OF NWEG AND I ABS< I ZX l IS USED 

DIMENSION IX<485lo!Y(485l•IZXl485l• IZGX<21•27l• 
*IR14l•IZH<485l•ICA<485>•ICALL1485>•JCALL<485l•IPOS<55l •IPOEl55l 

COMMON Nl,NJ•IDX•!DY,JXFO•IYFO•IXO,!YO•!XGPl21l•IYGP(27l 
COMMON NWEG•NSFC•NRAOB,NOPSF,NCPUA,KOUT14l 
IF<LLL)2U00,1000,2000 

lOUU DO lulO J=l,NJ 
DO 101 0 I= I •NI 

1010 IZGX< l,J>=O 
2UCiO NNS=2 

IF< IX<ll-lXO)l,2,2 
IX I= I XO- I DX*< 1 + ( I XO- IX ( 1 l - J J / I DX l 
GO TO 3 

2 IXl=IXO+IDX*<< IX<l >-IXOl/lDXl 
3 !CONST=< !XO-IX< 1 l l/lDX+l 

NBAN=O 
IS=l 
IXB=IXl+IDX 
IE=IS 

5 IF ( I XI IE l - I XR ) 6 • 7 • 7 
6 IE=IE+l 

IF< IE-NOS)5,5, 10 
7 !Fl IS-!El8•9•9 
9 !S=O 
8 NBAN=NBAN+l 

IPOS<NBAN)=IS 
!POE!NBANl=IE-1 
IS=IE 
IXB=IXB+IDX 
GO TO 5 

10 NBAN=NBAN+I 
IPOS<NBANl=IS 
IPOE(NBAN)=IE-1 

C oooNR IS THE RADIUS FOR STATIONS OUTSIDE THE GIRD 
NR=300 
NR2=NR*NR 

C LOCATES GRID SQUARE CONTAINING OBSERVATION STATION 
DO 5li K= I ,NOS 
IF ( IX< Kl - I XO l I 6 • I 7 • 18 

18 IF( IX(Kl-lXFO) 17'16'16 
17 IF(IYIK)-!Y0)!6ol5'19 
I 9 IF< I Y (Kl - I YF O l 15 • I 6 • I 6 

C ••• STATION IS OUTSIDE GRID 
16 ICALL<Kl=99'"J 

GO TO 50 
15 ICALL<Kl=l+<IX(Kl-lXOl/lDX 

JCALL(K)=l+<IY<Kl-lYOl/lDY 
50 CONTINUE 
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C INITIALIZATION OF ARRAYS FOR GRID 
DO 14 K= l tNOS 
ICA(Kl=O 

14 !ZH<Kl=IABS<IZX<Kll 
DO 1 99 L = l • NOP 
KR=IR<Ll 
IR2=KR*KR 
JGRDL=KR/IDX 
JF<LLLJ1030,1020,1 0 30 

1020 JF<L-1 J 103 Dt23• 1030 
C INTERPOLATION 

1030 DO 22 K=l•NOS 
IF<IZX<Kl-32767110022•22•22 

100 22 IXK=IX<Kl 
IYK=IY(KJ 
IF< ICALL<KJ-999152,516•52 

C CALCULATE DEVIATION AT STATJCN WHEN STATION IS OUTSIDE GRID 
516 JAl=v 

JA2=0 
DO 524 I= I • NOS 
JF<IZX(J)-32767)10524•524•10524 

\ U524 Ml=IABS< IXK-IX( I J l 
IF(Ml-NR)525,524,524 

525 M2=1ABS<lYK-IY(IlJ 
IF<M2-NRJ526t524,524 

526 M3=Ml*Ml+M2*M2 
!Bl =NR2-M3 
IF( !Bl 1524,524,536 

536 B2=NR2+M3 
IF< IZX<IJ )637,636,636 

-037 KW=( 1B1/B2J*NWEG 
GO TO 638 

636 KW=< IBl/B21*100. 
638 IAl=IAl+KW*IZH<l J 

IA2=IA2+KW 
524 CONTINUE 

ICA<KJ=<ICA(KJ+IA1/IA2+IABS< IZX(KJJ J/2 
GO TO 22 

C CALCULATION OF DEVIATION WHEN STATION IS WITHIN GRID 
52 M=ICALL(KJ 

N=JCALL(KJ 
Ml=IXK-JXGP(MJ 
M2=IYK-IYGP(NJ 
!Zl=IZGXCM,NJ 
IZ2=IZGX<M,N+l > 
I Z 4 = I Z GX I M + l , N l 
ICA( K )=IZ!+( (Ml*< IZ4-IZ! > )/IDX+(M2*( 1z2-1z1 J )/!DY+ 

I < I (Ml*M2)/IDX>*< IZGXCM+! ,N+J J-IZ4+IZ1-IZ2) J/JDYJ 
22 CONTINUE 

DO 950 K=l,NOS 
IZHCKJ=IABSIIZX(Kl J-ICA(K) 
IFC IZHCKJ-32767)10948,950,·10948 

109 48 JFC IAB S (JZHCKJ l-KOUTCLJJ950,950,t0950 
10950 WRITE<59•75JIXCKJ,IYCKJ,L•lZX(K) 

IZ X CKJ:32767 
IZH(KJ=32767 
JCA(K): O 

7 5 FORMATC 1X,3HDATA AT ,2110,2X,17HREJECTED ON PASS ,Jl,2X,9HVALUE IS 
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* • l 5 l 
950 CONTINUE . 

C oooBAND VERSION FOR ANALYZED VALUE AT GRID POINTS 
23 DO 198 J=l,NJ 

IYK=IYGP<Jl 
DO I 98 I = I • NI 
JR=KR 
JR2= IR2 
IGRDL=JGRLJL 
I XK = I XGP < I l 

I I 36 I A I =O 
IA2= 0 
NN=O 
!ONE=!OC 
!BGRD=l+ICONST 
IBT=ll:JGRD-IGRDL 
IB□ =IBGRD+IGRGL-1 

IF< IBT)400,4 0 0,401 
4 00 IF<lBBll98,JQS,402 
402 IBT=l 
4 0 1 IF< I BE::l-NBAN l 405 • 405 • 404 
40ll I BB=Nl:lAN 
4 0 5 DO 410 KB=IBT,IBE::l 

IS=IPOS<KBl 
IF< 1Sl4!0,410,4! I 

4 I I IE= I POE< KB l 
NB=O 
DO 424 K=IS.JE 
IF< JZX(K)-32767)10024•424•10024 

l 0 U24 M!=IAdS(IX(Kl-lXKl 
!F<Ml-JR)425,430,430 

425 M2=1ABS( IY(K)-IYKl 
IF<M2-JR)426,430•430 

426 M3=Ml*Ml+M2*M2 
I B 1 =JR2-M3 
IF< 11:31 )424,424,436 

436 B2=JR2+M3 
IF< IZX<Kl )737,736,736 

737 KW=< IB!/B2l*NWEG 
IONE.=NWEG 
GO TO 738 

736 KW=< IB!/B2l*100o 
738 IAl=IAl+KW*IZH<Kl 

IA2=1A2+KW 
NN=NN+l 
NB=! 
GO TO 424 

430 IF<NBl424,424,410 
424 CONTINUE 
4 I '.; CONTINUE 

C TWO STATIONS ARE .REOUIRED WITHIN JR ON FIRST SCAN ONLY 
!F<NN-NNS)398,201,201 

2 0 1 IF<NN-Jll9b,202,200 
C NO STATION S wJTHIN JR-INCREASE JR AND TRY AGAIN 

:NS JR=JR+IDX 
JR2=JR*JR 
IGRDL=IGRDL+l 
GO TO 1136 

26 



20v IF< IA2)398,398,27 
2 0 2 IA2=1ONE. 

27 I ZGX < I • .J l = I ZGX < I • .J l +IA I/ I A2 
198 CONTINUE 

NNS= O 
199 CONTINUE 

RETURN 
END 
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PROGRAM FINAL 
INTEGER DATE•SDATE 
DIMENSION IZGX<21•27l 
COMMON NltNJ•IDX•lDY•IXFO•IYFO,lXO,lYO,lXGP<2ll•lYGP<27> 
COMMON NWEGtNSFCtNRAOB•NOPSF,NOPUA,KOUT(4l 
COMMON DATE<4l•SDATE<4l•!RSF<4l•IRUA<4l•IX<485l•IY<485l•IZX<485l 
COMMON IZGY(21•27ltlXS<A6>•IYS<86l•IZXT(86l•IXQ(86l•IYQ(86l• 

* 1ZXOC86l 
C •••SET CONTOURING SYMBOLS 

COMMON/DATA/KALP<l6l 
DATA<KALP=lHAtlH t!HB,13( IH ll 

C •••INTERPOLATE A VALUE OF WZERO FOR EACH UA STAT 1/S GRID 
NACT=NSFC+NRAOB 
DO 120 L=l,NRAOB 
JXT=JXQ<Ll $ IYT=IYQ(Ll 
IF<IXTeLTelXOeORelXTeGTelXFC>l21•122 

122 IF< I YTeLT. IYOeOR• IYTeGTe IYF0> 121 • 123 
123 M=<IXT-IXO)/IDX+l $ N=<IYT-IYO)/IDY+l 

Ml=IXT-IXGP<Ml $ M2=IYT-IYGP<Nl 
I21=12GY<M•Nl $ IZ2=IZGY<M•N+l> $ IZ4=IZGY<M+l•Nl 
N2ERO=IZ1+< <Ml*< 124-121 > )/IDX+<M2*< 122-121 l )/!DY+ 

* ( ( <Ml *M2 )/IDXl *<I ZGY CM+l •N+! J-124+ IZ!-122 l )/! DY l 
IZXO<L>=<IZXT<Ll*lOOO)/NZERO 
GO TO (125•170l,SSWTCHF<2l 

125 PRINT 901,IXO<L>•IYO<L>•IZXO<L),NZERO 
9 0 1 FORMAT(6H WZER0•417) 

GO TO 170 
121 IZXO<LJ=<IZXT(Ll*1000J/IZXQ<Ll 
1 70 IF< I ZXQ CL l eGT • 1250 l I 71 , I 72 
171 IZXQ<L>=1250 $GOTO 120 
172 IF<IZXO(L)eLT.500>173•120 
173 IZXQ<Ll=50 0 
120 CONTINUE 

C ••• ANALYZE THE RATIOS <IZXQ) 
DO 10120 J=! ,NJ 
DO 101 20 I = 1 •NI 

10120 I ZGX < I • J > =900 
CALL BOBAN<IXQ,JYQ,JZXOtIZGX•NRAOBtIRUAtNOPUA,tl 
DO 1 0 1 25 J = I •NJ 
DO 1 0 1 25 I = 1 , N I 
IF< I ZGX < I , J l -500 l IO 123, 10125 • 101 25 

10123 IZGX< I •Jl=500 
10125 CONTINUE 

GO TO <126•127>,SSWTCHF<l> 
126 WRITE<59t754) 

PAUSE 1234 
754 FORMAT(44HMOUNT SECTIONAL MAP• SET AT 6 LINES PER INCH 

CALL PRTFLD< IZGX,NltNJ) 
PRINT 9 0 2.DATE,< IRUA<L>•L=l,NOPUA) 

902 FORMAT(/!H 0 •36HRATJO OF MEAN AND SFC MIXING RATIOS •4A4•5X•4l5) 
DO 128 L= 1 • 15 

128 PRINT 903 
903 FORMAT< lH l 
127 CONTINUE 

C •••INTERPOLATE A RATIO FOR THE SFC STATIONS 
LS=O 
DO 136 L=l•NACT 
IF<IZX<L).LTeO eOR.IZX<L>eE0.32767)136•137 
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137 LS=LS+l 
lXT=IXCL) $ lYT=IYCLI 
M=C IXT-lXOl/lDX+l $ N=<IYT-IYOl/lDY+l 
Ml=lXT-IXGPCMI $ M2=IYT-lYGPCN) 
!Zl=IZGX<M•Nl $ IZ2=IZGXCMoN+ll $ IZ4=IZGX(M+l•N> 
NRAT=IZl+C (Ml*< IZ4-IZ1) l/lDX+CM2*< 122-121 I 1/IDY+ 

* C < CM 1 *M2 >/I DX)* C I 2GX CM+ 1 • N+ 1 > - I 24+I21 - I 22 I ) / I DY> 
IZXCLSJ=< !2X<L>*NRAT+500)/1000 
IXCLS>=IXCL> $ IYCLS>=IYCL> 

136 CONTINUE 
C •••MOVE CWBAR)UA INTO LIST 

DO 138 L=loNRAOB 
LSUB=NSFC+L 
JXCLSUB)=IXS<L> 
lYCLSUBJ=lYSCL) 

138 IZX<LSUB>=-JZXTCL> 
GO TO (40 0 0401 )SSWTCHFC2J 

40 0 PRINT 920oCIX<L>•IY<L>•JZX(LJ•L=l•NACTI 
920 FORMATC4H ***•3110) 
401 CONTINUE 

C ••• COMPUTE WBAR FIELD BY MULT OF GRID PTS OF W2ER0 ANO RATIO 
129 DO 1 30 I = 1 •NI 

DO 1 30 J= 1 • NJ 
130 12GXC I •J>=< IZGYC I •Jl*IZGX< I •J>+500J/1000 

GO TOC1 0 129•141J•SSWTCHFC51 
10129 CALL PRTFLDCl2GX•Nl•NJ) 

PRINT 904oOATE 
904 FORMAT(/1H 0 •18HMEAN MIXING RATIO t4A41 

DO 131 L = 1 • 1 5 
131 PRINT 903 
141 CALL SORTOBC!Xo!YtlZX•NACT•IXOt!OX) 

C MEAN MIXING RATIO 
CALL BOBAN<IXtlY•IZX•IZGX•NACT•iRSF,NOPSF•ll 
DO 2000 l=l•NI 
DO 2 000 J=loNJ 

2 UU U IZGXC!oJJ=<IZGX< ltJl~5l/10 
002uo1K=l•5 

2001 PRINT 903 
CALL CONTURCIZGX•NloNJt60•40•KALP> 
PRINT 910tOATE•NWEG•<IRSFCLJ•L=l•NOPSF) 

910 FORMAT(/lH Ut47HMEAN MIXING RATIO H~ 100MB THICK SURFACE LAYER • 
*4A4•5X•5HNWEG=•l5o5X•415J 

DO 142 L= 1 • 18 
142 PRINT 903 

GO TO<I60tl50)SSWTCHFC4) 
160 NWEG=lOU 

CALL BOBAN<IXS•IYStlZXT•lZGY•NRAOB• IRUA.NOPUA,OJ 
DO 9923 J= 1 •NJ 
DO 9923 I=l•NI 

9923 IZGYC ltJ) =<I2GY< ltJ)+51/10 
CALL PRTFLD< l2GY•NloNJl 
PRINT 913.DATE.CIRUA<L>~L=l•NOPUA)tNRAOB 

913 FORMATC/1H0o21HMEAN USING RA OLi ONLY •5X•4A4•5Xt415o2Xo!5> 
DO 1 62 L= 1 • 1 5 

162 PRINT 903 
DO 163 I= 1 •NI 
DO 163 J= 1 • NJ 

1 63 I 2GX < I • J >=I 2GX C I • J l - I ZGY < I • J > 
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CALL PRTFLD<IZGX•Nl•NJl 
PRINT 914 •OATE 

914 FORMAT(/1H 0 •10HMEAN-RAOB .5x.4A4> 
DO 164 L= 1 • 1 5 

164 PRINT 903 
150 WRITE<59•912l 
912 FORMAT(32HSET PRINTER AT 10 LINES PER INCH) 

PAUSE 4321 
DO 3000 l=l•NRAOB 

30 0CJ IZXT< I>=< I ZXT< I >+5)/1 0 
PRINT 915.DATE 

915 FORMAT(37X•47HMEAN MIXING RATIO IN 100MB THICK SURFACE LAYER •4A4) 
CALL MAPONE<1xs.1vs.NRAOB•IZXT) 
CONTINUE 
END 
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SUBROUTINE PRTFLD<IAR,NltNJ) 
C ••• PRINTS OBAN FIELD - PROVIDES SPACING AT TOP ONLY 

DIMENSION IAR<21,27) 
DO l L=l,5 
PRINT 901 

90 1 FORMAT<lH 
PRINT 9 0 2,<IAR<l,Ll,L=l,NJ) 

9 0 2 FORMATClH ,3X,2615l 
DO 2 I =2 • 18 

2 PRINT 9 0 3,!IARCI,Ll,L=ltNJl 
90 3 FORMATC/1H 0 ,3X,2615l 

PR I NT 10 • < I AR< 19 • L l • L= 1 • 1 7 l • < I AR< 19 • L l • L= 23 • 26 l 
10 FORMAT(/!H v ,3X•l715•25Xt415l 

PR I NT 12 • ( I AR< 20 • L l , L= l • 12 l , < I AR ( 20, L l • L= 23 • 26 l 
12 FORMATC/1H 0 ,3X,1 2 15,50X,415l 

P R I NT 1 4, ( I AR< 2 1 • L l • L= l , 1 I l • ( I AR ( 21 • L l • L= 24 • 26 l 
14 FORMAT(/!H 0 ,3X,11 l5•60X,315) 

RETURN 
EN D 

31 



SUBROUTINE MAPONE< IX,IY,NOS,IZX) 
C PRINTS STATION VALUFS ON SECTIONAL ~AP 
C TO USE* ENTRY POSITION MAP AT STANDARD POSITION, SET PRINTER AT 
C 10 LP!, PRINT A ONE LINE HEADER, AND CALL THIS SUB 
C EXIT MAP IS LEFT AT STANDARD MAP POS 
C RESULTS* 4 DIGITS OF IZX ARE PRINTED TO THE LEFT OF THE STATION 
C ASTERISK. IF THE NUMBER EXCEEDS 4 CHARACTERS, $$$$ IS INSERTED 
C IX•IY,(ZX,NOS ARE NOT MODIFIED IN ANY ~AY 
C FORM XXXX* OR -XXX* 

CHARACTER LINE 
DI MENS I ON I ZX < 1 > • IX I 1 ) , I YI 1 ) • IS I 86 > • IT I 86 > •LI NE< 1 35) 
IXC=1689 $ IYC=-342 
DO 1 L= 1 ,NOS 
IS<L)=< IX(L)-IXC)/10 
IT<L)=IIYIL>-IYC)/10 
DO 4 IR= 1 , 126 
DO 3 L=l,135 

3 LINEIL)=608 
DO 5 I= 1 ,NOS 
IF< IReEO• IS< I) >6,5 

6 K= I·T I I) 
IFIK.LT.1.0ReK.GT.135) 5,930 

930 IF(K.LT.5)30,31 
30 K=5 
31 KK=IZXI I) 

IF<KKoGTe9999eORoKKeLTe-999)25,21 
25 NS=NH=NT=NU=53B 

GO TO 518 
21 JJ=IABS(KK> 

NS:JJ/1000 $ NX:JJ-NS*lOOO $ NH=NX/100 $ NX=NX-NH*lOO $ NT=NX/10 
NU=NX-NT*lU 
IFINSoE0.0)517•518 

517 NS=60B 
IF<KKeLTe0)521,522 

521 NS=4 0B 
522 IF<NHeEOe0)519•518 
519 NH=NS 

IFINTeEOe0)523,524 
523 NT=NH $GOTO 525 
518 LINEIK-4)=NS 
524 LINEIK-3>=NH 
525 LINE(K-2)=NT 

LINEIK-1 >=NU 
L I NE I K ) = 54 B 

5 CONTINUE 
PRINT 901,LINE 

90) FORMAT(!H •135Rt> 
4 CONTINUE 

PRINT 902 
902 FORMAT(t21/l) 

RETURN 
END 
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SUBROUTINE CONTUR<IZ,Nl,NJ,MIN,INT,KALP) 
C •••PRINTS STANDARD NI X NJ GRID WITH CONTOURING BETWEEN LINES 
C ••• MIN JS T~E MINIMUM VALUE, INT IS THE CONTOURING INTERVAL 
C ••• KALP IS AN ARRAY CONTAINING THE CONTOURING SYMBOLS 
C •••NJ MUST 9E LE 27 

DIMENSION IZ<21•27>•~ALP<l6l•LINE< 131l•LJNC27l 
LTOT=INT*l6 
NJM:NJ-1 
NUM=5*NJM-4 
PRINT 9 0 0, < IZ< 1 ,J) •J=l •NJ) 

9 00 FORMAT(lH•l3,26I5l 
DO 1 IR=2,NI 
DO 2 JD= I• 2 
DO 3 L=l,NJ 

3 LIN<L>=< < yZ< JR•L>- _JZC JR-1 •Ll >*JD)/3+JZ( JR-t •L) 
K=l 
DO 4 J=l,NJM 
LINE(K)=LINJ=LIN(J) 
NDZ=LIN(J+l>-LINJ 
DO 5 L= 1 • 4 
K=K+l 

5 LINECK)=CNDZ*Ll/5+LINJ 
K=K+l 

4 CONTINUE 
LINE<K>=LIN(NJl 
DO 6 L= t ,NUM 
JDF=LINECLl-MIN 

7 IF<JDF>S,9,9 
8 JDF=JDF+LT OT 

GO TO 7 
9 J=JDF/INT 

IS=J-(J/16)*16+1 
6 LINE(L)=KALPCIS) 

PRINT 90!,<LINE<L>,L=l•NUM> 
9 0 1 FORMAT<lH,2X,!31Al) 

2 CONTINUE 
PRINT 9v0, C IZ< IR•Jl ,J= I ,NJ> 
CONTINUE 
RETURN 
END 
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