NOTICE

THIS DOCUMENT HAS BEEN REPRODUCED FROM
MICROFICHE. ALTHOUGH IT IS RECOGNIZED THAT
CERTAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RELEASED
IN THE INTEREST OF MAKING AVAILABLE AS MUCH
INFORMATION AS POSSIBLE



Technical Memorandum 82062

Objective Analysis of
Observational Data from
the FGGE Observing Systems

W. Baker, D. Edelmann, M. Iredell,
D. Han, S. Jakkempudi

T T T | R T o P T S O - — = - e

March 1981

e -

f Laboratory for Atmospheric Sciences
Modeling and Simulation Facility

(NASA-TM-82004) OBJECILVE ANALYSIS CF N81-22632
OBSERVATLONAL DATA FKUM Tt Fuus UBSEBVLHG
SYSTEMS (NASA) 141 p HC & 7/8F AUl CSCL 04A
Juctias
gd/40  211u49
National Aeronautics and
Space Administration

Goddard Space Flight Center
Greenbelt, Maryland 20771

|

- e T TN
PP T T— -




Objoctive Analysis of Observational Data
from the FGGE Observing Systems

W. Baker

Laboratory for Aumospheric Sciences

D. Edelmann, M. Iredell, D. Han, and S. Jakkempudi
Sigma Data Services Corporation

Marc., 1981

National Aeronautics and Space Administration
Goddard Space Flight Center
Greenbelt, MD 20771




AR o S——

FONAEAY g g -

FOREWORD
This technical memorandum has been prepared as a documentation for an
objective analysis scheme developed at the Laboratory for Atmospheric Scierces.
The analysis procedure was developed for numerical prediction studies with

the FGGE data in an assimilation mode with the 4th order 4° x 5° GLAS GOM.

Although the objective anal'sis scheme is continually evolving this documen-

tation should be a useful rcference.

Wayman E. Baker
1 March 1981
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1. INTRODUCTION

Preparation of the initial conditions for numerical forecasts has become
increasingly complex with the augmentation to the conventional database (sur-
face, rawinsonde, pilot balloon, and aircraft reports) of data from spaceborne
observing systems (e.g. temperature retrievals from TIROS-N, cloud-motion wind
vectors from geostationary satellites). Many of the non-conventional observing
systens provide temperature, wind, or pressure only (see Table 1) with dif-
ferent error characteristics. This variety of data and errors must be ad-
dressed in an objective analysis scheme.

This documentation describes an objective analysis procedure developed
at GLAS for the assimilation of the heterogeneous FGGE database with the 2nd
and 4th order general circulation models. The objective analysis scheme is
a modification of the Cressman (1959) scheme based on a method developed by
Bergthérsson and D3Gs (1955). Additional information on the applications of
the objective analysis procedure in numerical prediction studies with the
FGGE data may be found in Baker (1981). The general circulation model (GOM)
used most frequently in these studies, the GLAS 4° x 5° 4th order model, is
described in detail in Kalnay-Rivas et al. (1977) and Kalnay-Rivas and
Hoitsma (1979a). Documentation of the model is available in Kalnay-Rivas
and Hoitsma (1979b).

Section 2 outlines the preparation of the FGGE data for analysis. The
components of the objective analysis scheme are discussed in Section 3.
Section 4 contains the organization of the objective analysis program and a
description of the required data sets. Finally, the program logic and a

detailed description of each subroutine is presented in Section 5.

-




Table 1, Mt atiiized fram the FGGE observing systams. J
Data analyzed Time data available (GMT)
(bserving
system P T u,v RH 00 06 12 |18
Rawinsondes X X X X X X X
Pilot balloons X X X X X
NAVAINS X X X X X X X
Dropwindsondes X X X X X X X
TIROS-N X Hox X X | X
VTPR X X X X X
Aircraft X X ;X X X X
(conventional) ‘ \ 4
AIDS X X X | X X X :
|
ASDAR X X ‘ X X X
, NESS CI'W X || X i X X
] E { ! f
European CI'w X v X X
| |
Wisconsin CTW X X | X X
(reprocessed i :
Japanese winds) i
’ Wisconsin CIW ! X | X
(East/West) |
, l f
| Wisconsin CTW X X X
*‘ (Indian (cean) i
Constant level i ! i
balloons X | X ’ X , X , X
. , !
/ Surface stations X X X f X { X X
(land) i ‘ | i , &
i ,
] Ships X | X X | 4’ X LOX X | X
5 | " ‘ ! |
Drifting buoys X 1( X, x| ox x
I A N L L
2
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2. PREPARATION OF THE FGGE DATA FOR ANALYSIS

For this study the official FGGE II-b dutabase, acquired from Sweden, is
utilized. A preprocessor was developed to correct or delete "well-defined"
errors and to order the data by latitude and longiiude. The modifications
to the database are described below.

All duplicate reports were eliminated. Fized reporting stations were
checked against a list of stations (provided by P. Kallberg of the European
Centre for Medium Range Weather Forecasts) known to have had at least one
occurrence of an incorrect geographical location. All ship locations were
checked for possible erronecus land coordinates. It was not possible, however,
to verify the correct position of ships over the ocean. Errors in excess of
100 mb in the sea level i.9ssiure reports (ship or land), caused by tie ambiguity
in the report code, are corrected in the objective analysis program by adding
or subtracting 100 mb. We typically find no more than 5 to 10 such occurrences
in a 6 h period.

A1l ASDAR temperature data were deleted because of an excessively wamm
bias found in the analysis of that data. Rawinsonde temperature and height
data were corrected at 100 mb and above for the effects of incoming solar
radiation on the thermistor with routines provided by G. Costello and J.

Laver of the National Meteorological Center (NMC). Microwave retrievals
from TIROS-N with precipitable water contamination were eliminated according
to the criteria of Phillips (1980).

All cloud-motion wind vectors reported at 700 mb or below are re-assigned
uniformly to 900 mb in the objective analysis program. We also re-assign
all cloud-tracked winds reported above an estimated model tropopsuse to the
tropeause level. Cloud-motion winds reported between 400 mh and the estimated
model tropopause are re-assigned to the pressure level whose model temperature

corresponds to the reported cloud-top temperature.
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3. TE OBJECTIVE ANALYSIS SCHIME

In this section we describe the current version of the objective analysis
and assimilation procedure. The objective analysis scheme is a successive
corrections method (SCM) of the Cressman (1959) type which involves successive
modifications to the first guess fields provided by the 4tY order GLAS GOM
(Kalnay-Rivas and Hoitama, 1979). Hastward and northward velocity components
u and v, geopotential height z, and relative humidity RH{ are analyzed on
mandatory pressure levels., Surface pressure and temperature are reduced to
sea level and analyzed there,

The analysis of geopotential height rather than temperature has the
following advantages:

1) Significant level temperature data are utilized in computing rawinsonde
mandatory level heights.

2) Mlculation of the geostrophic wind is straightforward with a height
analysis,

3) Te mean corror for large thicknesses computed €ram TIROS-N infrared
retrievals is quite smll.

The assimilation procedure involves the intermittent analysis of bhatches
of data grouped in a +3 h window about each synoptic time. Yo attempt is made

to balance the mass and motion flelds,

3.1 Vertical interpolation between o and P

The mxdel first puess fields are updated every 6 h at the model o levels
while the data are analyzed at the mandatory pressure levels., ™is requires
a double interpolation between o and p.  In regions of infrequent apdating
this results in excessive swoothing, as McPherson et al. (1979, point out.
We have attempted to reduce the effects of the vertical interpolation by

interpolating only the difference between the model first grous and -he
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analyzed fields (e.g. Au, Av, ARH) rather than tne analyzed fields
themselves  Obnsequently, if a particular gridpoint is not affected by data,
the diffe<ience between the first guess and the analyzed field is zero, and
the first guess is returned to the model. Interpolating the difference

betwean ‘he model first guess and the analyzed field also helps to reduce

E
E,
i
|
J
i
p
¥
E

interpolation errovs where updating has occurred. However, even if the
analysis and updating were performed in the model o coordinate, the
vertical interpolation problem would not he eliminated as McPherson et al.
i note.

The following vertical interpolation procedure is used. For the

wing analysis, the first guess u and v wind components are interpolated
(linear in log p) from the model o levels to the mandatory p levels. After
the analysis is completed. the differences between the model first guess and
the analyzed fields are obtained at the o levels by linear in log p inter-
polation. To avoid extrapolating above the top model o level (nominally

65 mb) to obtain a 50 mb first guess wind field, a 50 mb wind anulysis is

] not perform:!. Instead, we cilculate 2
| A
, Ugs = Ugs * Aug (1)
!
: A
ves = Ves + Vo (2)

) where G65 and 065 are the model first guess u and v wind components at the
top o level and Au7g and Avpg represent the difference in “he model first
guess and the analysis at 70 mb.

The: vertical interpolation between o and o for the rlative humidity
analysis is performed similarly except tha' relative humidity is first

calculated fram the model specific humidity g at the ~ lewvels 1sing the

approximation

)




RH = q(p-0.378eg)/(0.622g) (3)

where eg is the saturation vapor pressure. We then evaluate eg using the

empirical formula of Tetens (1930) as modified by Murray (1967)

eg = 6.11 exp [a(T-273.16)/(T-b)] (4)

: where a = 17,269 and b = 35.86 if T > 273.16 and a = 21.874 and b = 7.66 if

T <€ 273.16. Next, RH is interpolated (linear in log p) to the p levels and
| analyzed at 300 mb and below (see Fig. 1). RH is then interpolated to the

' model o levels in the same manner as was done for u and v, followed by the

calculation of q using Eq. (3). No change is made in the first guess specific
‘ humidity field above 300 mb.
, We analyze the geopotential height z of the mandatory p levels, whereas
a first guess temperature field it provided at the model o levels. This requires
a somewhat more camplicated procedure than was needed for the wind and moisture
analysis. To prepare the model first guess z field for updating with the
observations at the mandatory p levels, a linear in log p interpolation is
performed to obtain the model o-level temperaturesl at the mid-mandatory p

levels. The hydrostatic equation

p-lap/ % = —g(RT)-1 (5)

is then integrated from sea level to 50 mb to obtain the model first guess

geopotential height at each mandatory pressure level. In Egq. (5), g is the

gravitational constant and R the gas constant for dry air.

1
Virtual temperature is actually interpolated.

7
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First, to compute the first guess geopotential height of the 1000 mb
surface 2z , Ve integrate Eq. (5) from sea level to 1000 mb to obtain
1000
z_ = Tgy /lB/R((Pg/1000)) + 0.58] (6)
‘ 1000
i
r where B = G.5 °C/km, the standard atmospheric lapse rate, Tgy the sea level
: temperature, and Pgy the sea level pressure. In Eq. (6), Tgy is calculated
as
ng = 'FS + st (7)
with zg and Tg the elevation and temperature, respectively, of the model lower
boundary (o = 1). The sca level pressure pgy is determined from
]
]
Pgq = psexp(szzs(!i'l‘m)‘ll (8)
where pg is the model surface pressure and T, the layer mean temperature ;
! between sea level and the surface expressed as
: <
' T'n = TS + OoSB?.aS (9)
b )
To calculate the first guess geopotential height at the n levels above '
g 1000 mb, we integrate Fg. (5) from 1000 mb to 50 mb using
§ Py = 7 e Ty (P - By /Py (10 :’;f

e AL g
J U 4,15
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where k indexes the mandatory levels and £ the mid-mandatory levels, Cp is tho
specific heat at constant pressure, and x = R/cp. The mid-mandatory level

pressure p; raised to the power « in the denominator of the bracketed quantity

in Eq. (10) is computed as,

p§ = (1)1 (M lopithy /(o - Peay) (11)

which assumes a constant potential temperature in each layer after Phillips
(1974). pf is defined similarly in the forecast model (Kalnay-Rivas et al.,
1977). In the interpolation of the o-level temperature profile to obtain Ty
in Fq. (10), described previously, the pressure py corresponding to each Ty
is computed using Egq. (11).

After the geopotential height analysis has been completed, mid-mandatory

level temperatures are calculated. Using Eq. (10) we solve for Ty such that

Ty = 807 (Za=20) P§ (PK - Pa)™ (12)

The difference between the analyzed Ty and the first guess Ty is then interpolated

linear in log p to the o levels and added to the original model temperature

profile. The updated o-level temperature T, may be expressed as

A
Tg = Tg + AT, (13)

A
where T, is the first guess temperature and AT, the interpolated difference

between the analyzed T and the first guess T. We assume that the difference

in dry bulb temperature AT, is very nearly equal to the difference in virtual

temperature.
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3.2 Data selection and horizontal consistency

After the observational data have been ingested, a comparison is made
between the data and the nodel first guess fields interpolated to constant
pressure surfaces (see Fig- 1) as previously described. Data which differ from
the model first guess by a specified amount are flagged as suspect. The maximum
allowable differences between the observations and the model first guess are
shown in Table 2. The choice of these "acceptance criteria" is arbitrary.

We were guided in our selection of these criteria by the desire to use all
available "good" data at the risk of including a few "bad" reports.

After all the data have been checked against the model first guess, those

dota flagged as suspect are rechecked by comparing the average difference between
the nearby reports (observations within a 5° radius) and the model first guess
w.ctit the difference between the model first guess and the observation in question.
An observation is rejected whose difference from the model first guess differs

from the average of the nearby differences by more than the limits given in

Table 2. :

3.3 Interpolation of observational data to the horizontal grid

The method of interpolating the observations to the 4° x 5° analysis grid is
hased on the Cressman (1959) scheme, but medified to treat variable data density
and quality and the first guess accuracy of tue prediction model. The interpo-
lation procedure is described below.

Let the total correction to the background field Cy; be expressed as

M N
Vwy e ¥ ow) (14)

N
Ck = ) WwiAF{/(
=1 j=1 ¥ 1=1

1

10
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. Table 2. Maximum differences (observations - model first guess)
permitted in the data screening process.
Analysis
level z u, v RH p T _
(mb) (m) (m s-1) (%) (mb) (X) ‘]
50 400 - - - -
70 375 25 - - -
} 100 350 25 - - -
| 150 325 25 - - -
200 300 30 - - - 3
250 275 30 - - - “
300 250 30 50 - -
’ 400 200 25 50 - - ‘
; 500 150 20 50 - -
| 700 100 20 50 - -
850 50 20 50 - -
T 1000 - 15 50 - _
’ Sea level - - - 15 20 .
1
B - B it R s oa e — . e
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where k indexes the number of scans (k =1-3 in the present scheme), L the N

observations available in the kth radius about a model gridpoint, j the
surrounding M gridpoints about the gridpoint that is to be updated, and AFy
denotes the deviation of each observation fram the first guess field. The
% deviations are calculated using a bilinear interpolation of the four model
fi gridpoints surrounding each observation. The background field is then subtracted -
fram the observed data.
In Fq. (14), wi and wy represent the weight given to the ith observation

and jth gridpoint prediction, respactively. We define

wi = q(RE - *P)/(RE + rD) (15)

s and
e (12 2y R e 2 .
WJ q_’(hk - !J)/(Rk + r‘j) (lb)

where Ri ts the size of the kth radius of influence about each model gridgoint,
] vi the distance fram the ith observation to the model gridpoint to be updatad,
and ry the distance fror the jth surrounding gridpoint to the gridpoint

being analyzed. R, determined as a function of data density, is defined as

Rk = okd (17)

where d is the average distance between observations within a given radius

about each gridpoint. In Eq. (17), d may be expressed as

- d= (/02 r (18)

NI RS

o Ry

[ A



where N is the number of observations within a radius rq (800 km in this study). j
In Bg. (17), the coefficient ck is chosen to be 1.6, 1.4, or 1.2 for scans
1,2 or 3, respectively, after Stephens and Stitt (1970).

In Eqs. (15) and (16), qi and qj are pre-assigned observational and
first quess weights, respectively. Values for qji represent the ratio of the
mean squared error of the rawinsonde data to the mean squared error of all
other data. Rawinsonde data are given full weight in this analysis scheme

with respect to observational accuracy. For non-rawinsonde data qi ranges

from 0.0 to 1.0. 1In cases where the mean squared rawinsonde error is greater

than that for other data, q3 = 1.0 for that data.

The mns differences that are used to compute the observational weights
are computed using the NMC final analysis. A +3 h window is used about each 6
h analysis with the same data checking criteria given in Table 2. The mtchups
between the NMC analysis and the observations are accomplished with a horizontal
bilinear interpolation of the NMC analysis to the location of each observation
at each mandatory level. For of{-level wind reports, the NMC analysis is
interpolated vertically linear in log p to the reported pressure levels.
Differences between the analysis and the observations are then obtained and
assigned to the nearest mardatory level for inclusion in the mms calculation, %
The ms differences for off-level aircraft temperature data are obtained similarly
except that geopotential height is camputed at the nearest mandatory level for
the aircraft report.

The quality of the first guess field aj represents the ratio of the mean N

squared error of the rawinsonde data to the mean squared error of the 6 h

prediction augmented by the update history of each gridpoint at each level.
The mean squared prediction error is not permitted to grow beyond 72 h in !
regions of infrequent updating. No attempt is made to account for varying

data quality in the update history (McPherson et al., 1979). In compiling the

13
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error statistics for the model predicticn, each 6 h analysis during a 32 d
assimilation experiment utilizing the FGGE lLevel II-b data is used to verify
the 6 h first guess for 127 cases.

For the horizontal interpolation of the wind date to the analysis grid,
the distance weighting in Eq. (15) is modified to allow upwind or downwind
observations to have greater weight than crosswind observations as was done by
Endlich and Mancuso (1988) for analyses of jet maxima. In the present scheme

we modify Eg. (15) such that
w, = q;[RZoss + (RZ - rf)sins])/(RE + rd) (19)

which is similar to the weighting function used by Bergmn and Carlson (1975)

for amalyses of tropical cyclones,

3.4 Updating the Model Fields

3.4.1 Analysis of the mass field

After first guess fields of Tge and pgy have been obtained using Fgs.
(7y and (8), respectively, the background fields are modified by the observational
data using Eq. (14). All available land and ship reports are analyzed. In the
present scheme, wind observations do not affect the sea level pressure analysis.
An 8th order Shapiro (1970) filter is applied once after the third scan in the
analysis of pg, and Tgq.

The model surface pressure is updated by solving for pg in Eq. (8). The

vertical coordinate of the model is then adjusted using
o=(p-p)(ps ~P) (20)
( . /(Ps .
where pT= 10 mb, the pressure at the top of the mxdel.

14




3.4.2 Updating the thermal field

In order to update the model o-level temperatures, a baceround height

field is obtained at the mandatory pressure levels as previously described.

|

3

]

E’

E Height profiles are constricted for single-ievel aircraft temperature data

V‘ using Eq. (10). A first guess height profile is assumed below the level of
E' the aircraft report, with the aircraft temperature data modifying the height

profile at all mandatory levels above the aircraft level.

Hydrostatic consistency is maintained in the vertical by checking the
static stability of each layer against the limits given in Table 3, where D
represents the actual height minus the reference height and S the layer mean a
stability. The superscript 6 refers to the 6 h model tirst guess. The |

information for the first 10 levels contained in Table 3 was provided by

f J. Mchonell of the NMC Autamation Division. Two additionul levels were added %
p
! at 70 mb and 50 mb to accommodate the analysis at 12 levels.

First, z 1000

is calculated using Fgq. (6). The SOM is then applied ii
to the 300 mb first guess height field. We followed the procedure established ;
in 1971 at NMC (see Tech. Procedures Bulletin No. 63) of selecting the 1000 mb
and 300 mb surfaces as key levels because of the abundance of sea level and

aircraft data affecting those levels, respectively. The information at 300 mb

is reflected in the levels above and below 300 mb through the calculation of ¥
the first guess (defined in Table 3) at those levels., Similarly, the first
! guess for levels above 1000 mb is influenced by the 1000 mb analysis.
As an example, consider the calculation of Dgog (2500 - reference height),

defined in Table 3 as

15
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Table 3.

500
TO0
8501
400
200
250
100
150
50

70

Geopotential height
computation with the
for the first 10 level

first guess defined by leve
corresponding stability (S

S was provided by J. Mchonell.

1 in the order of
) limits,

Definition of che

first guess height field S
m
! (m)
] E— — ———
"" Computed from Pst first quess —
l : (omputed from temperature first quess —
¥ ‘
i D500 = 0.383 Dyggy + 0.617 Dy, + S8y || -204 to 125
l‘l Droo = 0.461 Dygyy + 0.539 Dy, + oo || -7 to as
!‘ Deso = 0.532 Diggq + 0.468 Dy, +  SRso || -40to 25
’; Doo = 0.545 Ngpy  + 0.455 Dy + oo || -7 to
o = 1,606 D = 0,696 D 1.606 s§ -128 to 307
> 300 500 300
j hso = 0.536 Dgpy  + 0.464 Dy, v 88, ) - 50 to 0
Do = 24463 Dogn - l.den Dagy - 2.463 5§, || -582 to 280
! i
f,‘ Diso = 0.561 Doy + 0.439 Dy, + By ,: - 49 to 108
| ™o = 1880 - o.mis Daoo - 1818 g || -100 to 444
Il Dy = 0ua Diop  + 0.539 D, v+ s, ,’:’ - 80 to 106 J
S - R
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First, rewrite Eq. (5) as
a2/ = —cp g lo (22)

vhere n is the Exner function and 0 the potential temperature. Eq. (22) may
é then be integrated from 1000 mb to 500 mb to obtain

IS |
2500 = 21000 ™ ©pB 58% ("000 - "s00) (23)
Integrating Eq. (22) fram 500 mb to 300 md yields

2300 = 2500 = °pB " %30 ("s00 = "300) (24) 1

In Egs. (23) and (24), '?880 and 515‘88 represent the mean potential

temperature of the indicated layers. We may then use

Dsoo = 2500 ~ 5572 m (25)
! and Egs. (23) and (24) to obtain Eq. (21). In Eq. (21), Sgoo is computed

from the model first guess with the following expression

6 . : .
800 = D8oo - +383 D800 - 617 D8y (26)

After calculating Dspp in Eq. (21), the SCM is applied to zggo and a new

stability factor Sgoo is computed as

S500 = Dsoo - <383 Dygpo - 617 D3po (27)

Sg00 is reset to -204 m or to 125 m for those tcmperature profiles which are

either too stable or too unstable, respectively, in the 1000 mb to 300 mb layer.
Dsao is then recalculated after substituting 8500 from Eq. (27) for Sgoo in Eq. (21).
Te calculation of Dgog and Sgon is repeated for the second and third scans

with the stability checked and reset, if necessary. As with the sea level pres-

sure and temperature, an 8th order Shapiro filter is applied once to the height

17
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field after the third scan. The other levels are amalyzed in the order given
in Table 3. The model o-level temperatures are then updated {n the manner
previously described.

J.4.3 Analysis of the wind and moisture fields

An amalysis of the wind field is performed at 11 mandatory levels (1000 mb

to 70 mb) with corrections made tc the background field using Eq. (14). The

50 mb analysis is excluded to avoid extrapolation, as discussed previously.

Cloud-motion wind vectors are re-assigned prior to modifying the first guess
field as described in Section 2. Single-level wind data (i.e. aircraft, cloud-
motion winds, etc.) are allowed to affe~t the ana'ysis at the two mendatory levels
adjacent to the wind report. We use wind data from ships only in the 1000 mb

analysis,

]
]
'

Before applying the SOM, a local geostrophic correction is applied to the
first guess wind field using a technique similar to that proposed by Kistler
and McPherson (1975). However, the geostrophic correction is computed from the
! change (analysis-first quess difference) to the mass field (surface pressure)
only. This approach has been tested successfully by Stone et al. (1973) and
is in use operationally at the Australian Numerical Meteorological Research

Center (K. Puri, personal communication). First guess and analyzed values of

71000 are obtained using Eq. (6) from which corresponding fields of the
geostrophic wind are computed. The first guess wind field is then adjusted

using

A

A
which is Eq. (1) in Kistler and McPherson. In Eq. (28), v is the first aquess

vector wind field and f the coriolis parameter. The adiustrment ¢o the fipst

i by wi  pmatee vhe d%as TN s e mman® ombed ok T i i aaaihe: o chicia e e s it et e T o e - j
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guess wind field is scaled vertically and latitudinally using Egs. (3.19) and
(3.20) in Bergman (1979). An 8th order Shapiro filter is applied at wvach of
the 11 analysis levels after the third scan of the SOM. The model o-level
wind field is updated as previously described.

Relative humidity is analyzed using Eq. (14) at six mandatory levels
(1000 mb to 300 mb). There is no interaction between the moisture field and

the other fields during the analysis. As with the other fields, an 8th order
Shapiro filter is applied once after the final scan in the RH analysis,
Updated o-level values of specific humidity are obtained using the procedure

discussed previously.

19
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4.  PROGRAM OHGANIZATION AND DATA SET DESCHIPTION

.1 Objective Analysis Modules

The FORTRAN progrwm which perfoms the objective analysis consists of

subroutines contained in three source modules:

@ GWS . MI.FOHTH.ANALYSIS . FORT

® 16 I2HCOA

e Iol2U28

Objective analysis
level II-a unpacking

Level I1I-b unpacking

The object code equivalent of the obfjective analys. - is contained in

ole modula;

e 1726FA0L

4.2 Source modules for the 4th Order Model

lixecution of the objective analysis reguires on-line interaction with

the 4uh order model. 'The FORTRAN programs that constitute tue model are

contalned in tive source modules.

® l70IDHFZ Old master:
® [7U1DHLS 0Old master:
® [761RADN Old master:

9 I7061DHTL 0Old master:

Main and hydrodynamics
Physics
Long-wave radiation

Short-wave radiation

o GWS. MI.FORT.UTILITY.PDS (RFILI) Old Master: Fast-Fourier trausform

The current version of the model is obtained via updates to the old

masters and is contained in object form in two modules:

» 17624TH4  OQbyect code:

@ I7C2RFFT Opject code:

Main, hydrodynamics,physics,and long-and short-
wave radiation

Fast-Fourier transtor
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In addition, a library of routines is contained in:

e I527JLIB

4.2 Source Modules for the Objective Analysis

The module

@ GWS.MI.FORTH.ANALYSIS.FORT

contains the following 85 subroutines and 4 entries (indented):

ADPINS
ALTER2
ATESTA
ATESTH
ATESTP
ATESTQ
ATESTT
ATESTU
ATESTW
ATECT3
CGRID
CHKADP
OONSTT
CUTADP
DFDX4

DFDY4
DIFFRS
DUMMYZ

INSMIT

TTHCOA

The module
o I612HC9A

contains the following 9 subroutines:

TTHCOA
GETCAT
LOAD

The module

e 1612028

contains the following 9 subroutines:

FILLIN
FIND
FINDHM
FINDLV
FVARIO
GODIR
GODIST
GBROSAD
GROSM
GroTor
GETAHT
GETEMP
GETFGW
GETWND
GRIDCD
GTOPOG
GTTOT
HITEMP
HUMID
INCMN
INSEAL
INSURF

TTINT
UPKID
UPKSTA

INUPAR
KINDEX

LEQ1
LoC

LOCATE
LQEU
ILQUS
MAPP
NEWTPE
NEXT
NMCHIT
NMCSCM
PAIRZ
PARA
PCAL
POTEMP
PRESIG
PSIGMA
PSURFE
PTOSIG
PUTVWS
QE
READIN

FIX
UPKST3
UPKSTS

DINDEX

o o T ot b - o e o T R e e 4 rsenies s iR o i N

RELDEW
RELHUM
RINDX1
RINDX2
SATSND
SATURN
SBLIZE
SCALE
SHAPF L,
SHUM

SIGTOP
SMOCC
SMOOTH
SMPSL2
SM2D

SPEHUM
SSCAN

TAP24

TERP

TSFACT
WINDPR
WIND2

$SM009
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PORMZY UPK28W IFMA
UpKZng REHD37 RFROMA
Ubr2sy NEWHDR TESDAT

4.4 Job Control Language for kxecution
/1D

/DD L DSNAME= IG12HCUA

/DD G DUMMY(L33)

/X FOREX

/D L DSNAME= [612U28

JUD 6 DUMMY{133)

7 EXI FORTX
JJOBLIB  DSNAMI=1527JLI8
/S LAls=4500K

/0D 8 LDSNAME= [7624TH4
/D Y DONAME= [762RFIT
/D 19 DSNAMIE=I762FA0L
/EXEC LDR, "HEX!
INCLUDE 8
INCLUDL O
INCLUDE 19
/) 8] DUMMY (2600)
/D 8 DEVT=2400, RECHV=U , LRIXY =7680
/) 11 DEVI=OORE, LRECL =84, SPACE=10
/LD 12 DEVT=TOZ200, RECHM=U , LRECT=20000
/DD 17 DSNAML=1D27SMF4
J 40 DONAMIr=1027ALBY
/1D U DSNAME=CIAPE?UT
S0 Ol DONAME=GDBYSSTL
/0 LL  USNAME= L7H1DATV
;D U6 DONAME=C [TBRDATL
/b V] 21 DSNAME= [763MELT
J L 23 DONAdE= IT7TUSAAGG, REVHMEY, LbCL=372 , DSOG=DA
/I 24 DUMMY (2600)
/LD 2 LEVI=Z2409
/b0 20 DSNAME=1763RMSA
/v 61 DONAME= [763HOWS
/b Bl DSNAME= [703SEAX , RECFM=, BLKS 1Z=2900 , LRICL=20060
/0D 82 DSNAME= [7638EAZ , REICFM=F, BLKS 1£=2960 , | RECL=2D60
/D 83 DONAME=[783AAGE , RECV=E ) BLKS [4=2900 , LRk L=2960
/DO 81 DSNAMIS= I763SEAL , RECEFM=F, BLKS [4=2960 , LRECL=2006(0)
/oD 80 DSNAMis=I7G3SEAY , RECHM=F, BLKS [/=2060, LRLCL=2000
/D 80 DSNAMIZ= I763AAGD , RECFM=F, BLKS [4=2900 , LRECL=2960
/D 87  DSNAl= L17063PFI2
JARAS S *
& INRUTZ
&END
NALRPULY
NLND
/ *

[\®)
&2
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4.0 Input Data Purameters

4.5.1 Namelist INPUTZ

Namelist INPUTZ derines parameters which vary according to the particalar

model experiment. They will, therefore, not be described in this report.

4.56.2 Namelist ALPUTZ

f FORTRAN Description Default Type

| paraneter
' INSADP Time interval for data analysis 6 14
NKOUNT log 24 tape flag (U tor no output) U 14
“ ASTART Initial conditions tlayg (1 ror o-level tape) 0. 14
" MAXDEX Number of data types used in analysis 7 14
X Sce Section 4.5.2.1 100*, FALSL. i
QELLIP Blliptical weighting for wind data < FALSL. (2
! NSAT Number of satellite sounding data sets 0 14
LUSAT Logical units for sounding data sets 1:10%0, 2:10*1 14
: QGOS Geostrophic wind correction Julse iA
| WMLAT Maximum latitude for wind analysis 90. R4
DSRN for topography used in PTOSIG 0 14

23
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4.5.2.1 Damta Type in the QX array

Location in QX array

Description

12
13
14
15-32
33-560

51-56

Surfac=, rawinsonde,and pilot balloon data
Aircraft
ASDAR

NESS EAST, NESS West, Ruropean, and
Japanese cloud-tracked winds

Drifting buoys

Wisconsin East, West, and Indian Ocean
cloud-tracked winds

Constant level balloons
NAVAIDS

Dropwindsondes

TIROS-N soundings
Special effort soundings

VTPR soundings

24
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4.6 bata Set Lescription

TR T T T TS P e FITTE

DSRN sStatus Onganization
8 Qutput Swy.
L Input/Output Sey e
f 12 Input Sey.
) L7 Input Sy .
|
| 4 Input Stng.
f
i 40 Input REVE
ol Input Sey.
l 50-50 Input NIV
" 21 Input Seq.
| 24 Input/Qutput D/A
24 Qutput S
?
20 Input Sy .
20 Qutput Sey .
ol Input Suey.
81 Input Sy .
82 Input Sey.
r
83 Input Seg.
84 Input Seqg.
80 Input Sey.
- 80 Input Seq .
|
- 87 Input Sey.
25
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Description

Model history ape

Tamporary hwnelist core space
o-level wnitial conditions
surface geopotential height
Surface albuedo

Topograpty

SST/snow cover data
Radiation duta

Mandatory-level initial
conditions

Tomporary storage for
mandatory-level data

Analyzed tields at
mandatory levels

Level II-a data
Vialues of s (it
Quality welghts
Buoy data

Wisconsin bBast and West
CiW data

Wisconsin Indian Ocean
CIW data

Constant level balloon
data

NAVAIDS data
Dropwindsonde datu

TIROS-N data
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4.6.1

4.6.3

4.06.4

4.6.9

[tem
number

| o™

LSRN 8. sedel History Tape

The moduel history tape (165 fommau) is described in detatl n
delimann (1980).

DSRN 12: Sipgm-level Initial Uonditions

The initial conditions tfor the model experunents are described in
tdelmann (1980).

DSRN 17. Surtace Geopotential Heipht

A description of the surface geopotential height is given i1n Haker
et al. (1980).

DSRN 46.  Topography
A description of the topography datasct s glven in Baker
et.al (1980).

DSRN 51:  Sea Surface Temperature and Snow Qover

Data clement Type Numbxeers ot
words
Simulated tine (TAU) r*4 1
Camment. array R*4 300
Snow cover (=1) x4 3312
Sea surface tanperature (K) R*4 3312
26
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4.6.6 DSRN 21: Mandatory level Initial Conditions
Item Data element Units Dimension Type Number of
number words
Record No. 1
1 TAU h R*4 1
2 Spares 14
3 Spares 20
4 Sea level pressure mb (46,72) R*4 3312
5 Surface temperature K (48,72) R*4 3312
6 Tropopause pressure mb (46,72) R*4 3312
7 Relative humidity %) (46,72,6) R*4 19872
Record No. 2
1 U wind component m/s (46,72,12) R*4 39744
Record No. 3
1 V wind component m/s (46,72,12) R*4 39744
Record No. 4
1 Temperature m/s (46,72,12) R*4 39744
Reconi. No. §
1 Geopotential height (m) (46,72,12) R*4 39744

,.4
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4.6.7 DSRN 81, 82, 83, 84, 85 and 86: level Il-b Data

It S

The format for the international exchange of FGAE Level II data may be scen

TR

F in the report prepared by the Working Group on the Global Data Processing
E System (1979).
E,
i 4.6.8 DSRN 25: level II-a Data
Item Data element Type Number of
number words

| 1 TAU R*4 1

2 Year, Month, Day, Hour (GMT) I*4 4
‘ 3 File name (8 elements) I*1 2
]
| 1 Number of reports 1*4 1

) Number of elements in data array 1*4 1

6 NData array (1) 1*2 (Item number 5)
: A description of the data unpacking routines may be scen in Edelmann (1979).
]»
| 4.6.9 DSRN 40: Surface Albedo
‘ Ttem Data element Type Number of
{ number words
~“ 1 Surface albedo 1*2 3312 3
F ;

28




4.6.10 USKN 87. Satellite Temperature Soundiny Data (NESS Operational

-

TIROS-N and VIPR)

I L 5

Item Data element Ty pe Number of
number words
1 TAU H*4 1
< Satellite ID 1=TIROS-N [*4 1
2=VTPRr
R fatitude R*4 1
4 Longitude (positive west of Greenwicill) R*4 1
5 Zenith angle R*4 1
6 Elevation of surface (10-6 m) R*4 1
7 Skin temperature (K) R*4 1
8 bstimated surtace pressure (nb) R*4 ) %
Y Insirument/channel combinatio:n* I*4 1 f
10 Ketrieval method** I*4 L
J 11 spares 3 |
12 Tropopause pressure (mb) R*4 1
L3 fropopausie tomperature (K} R*4 L i
14 Spares 5 i
" 15 Dry bulb temperature (K) R*4 12
P . 16 Geopotential height (m) R*4 12
17 Virtual temperature (K) h*4 12

- s e s o ——— > = —— " = % % v mmve s miwm s W e 4 e el i G i . o e w3 e e e a —

*IOU = 10000*%V + 1000 * W + 100 * X + 10 * Y + £

Ml = 100*X + 10*Y + £
29
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deUell OSRN xx:  MWGE Speclal bifort TIROS-N Hetrievals

ltem Lata clement Tyme Number ot
nunber words
t L TAU R*4 1
2 Year, Month, Lay, Hour (GMT) 1*q 4
' K| Data source index I*4 1
i 4 Roport i1dentitication R*4 2
! O Latitude R*4 1
,l 6 Longrtude (0° to 360° 1*4 1
west ol greenwich)
;' 7 Hour ol obsurvation 1*4 L
i 3 Minute of observation (102 h) I*4 L
| 8 Instrument type I*q i j
E %) Special etiort yuality tlag I=4 1
Lt surrace clevation () R*4 L
' {2 surtuace pressure (nb) 1% l
: 13 Surface temperature (°C) R*4 1
14 surtace dew=-point depression (°C) R*4 1
Lo Sea level pressure (mb) R*4 1
16 Skin temperature (°C) R* & 1
\7 Solar zenith angle -90°(night) [*4 L
to +W°(day)
] Channel combination I*4 it
83 Standard deviation for low-level I*4 1

channe! 7

20 Standard deviation for mediumn-level I=q v
channel
21 Value of NSTAr (N**1000) x4

20
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i 4.6.11 Continued

®

i

E* [tum Data ¢lament Ty e Numbor or

! number words

; i e

.

22 Hetrieval Method I*4 L

i 20 Orbit line nuwnber I*4 1
24 sean element numbor [*4 It

l

, 20 Pruessure of average cloud top (10 mb) I1*4 1

|

| 20 Cloud cover (%) 1*4 L

} L]

L 27 Total ozone (bobson Uuits) i*4 L
8 fropopause pressure (10 mb) [*1 L
29 Tropopause temperature (10 °C) 1*4 1

]

" 30 Quality indicator [or tropopause pressure I*4 L

i

| 31 Layer mean tamperature (°C) R*4 Lo ,é
32 Layer precipltuwle water (mm) ¥4 3 a
33 Quality indicator for temperature 1*q )

' (not used) ,
d4 Quility indicator for prucipitation 1*4 3 3

| (not uswd)

:

'l 39 Mandatory level heights (1000-10 mb in ) R*4 1o
36 Mandatory level temperature (850-10 mb in °C) R*4 14
37 Mandatory level dew point (800-10 mb in °C) R*4 §)
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- INCAIN  —

= READIN

DINDEX

LSk Lt

L 516TO0P

- FVARLIO

be  Progrwn Logle and Subrouting Duscription
o.1 Subroutine Qulling woquence

C PLLLIN
- FIND
+ ROTEMP
- oulL 4K
- [ TEMP
- 'IND
= 1T UM
~ I NDHM
- ' IND
- PCAL
- ' IND

DREDE
DRITE

- GEOSAD —+- FVARIO DREDE
DRITE

——-Euxm‘u
—Ff-aonurr
-——Eum‘m

::E:—L;L‘A‘l‘h'

—f Locars

- GEOSM -—-ﬁmm
- DFUX4
- ADPING —<Continued on next page)
DREDE
LI — aror —fvaro
L GIOPOG DRITE
FGEUTUT PSIGMA
PSIGMA
FILLIN
|
- FVARIO DREDE
DRI
I PIUSIG —1+ ' ILLIN
- PCAL
- UMD LOCATE
- RELHUM SATURN
L GIUROG |- SiEHUM ——-&\'nw;
L PSURFE
Fevarlo  —Forie
- IVARLQ = RITE
S |
- R INDX — - IWR LTS
- WINLZ —— FILLIN = QOMPO
— COMP
C WINLE FILLLN LOMPO
L DUIWS L Joue0
i —
[l DU
oV )
- L2 g
-

—

-2

EA’PU&N

L oocary;
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- LERQL
- UPKSTY
~ X INDEX

-ateste —fForees —f e —fask
— D

- UPK28B
tEDE

FKINDEX [~ FVARIO
- INSEAL  —1—LEQL DRITE
- INSURF  ~—T~DIFFRS

- LiQL — QUTADP NEXT
~UPKSTS |~ CHKADP GRIDC)
- SSCAN GRDIST

- KINDEX ~ f-MaPp —Eux. —-ESCALh

f
, - QK — GETFGW
!
I
|

TR T R T T TR

L NMCSOM NEXT
- LQUS GRIDQ)
- LQEU GODIST

SHUM

) - TERP

,' . ATESIQ

~ ATESTH

ADPINS ~—
' - ATESTA

- QL
- UPKSTH
- K INDEX p—

- ATISTS ——t—-_mn
- FINDLY TERP ——Emam
GETWND

- QL
- UPKSTS
, | - K INDEX
- PAIRZ
- PRUSIG
- GITAHT TURP —Emam
- UPK2BW :
- K INDEX |
- ATESTW
- PRESIG |
- UPK2BW i

= KINDEX
~ ATLSTW
~ PRESIG
= UPK2BU

F - (Contiuued on next wage) 33
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ADPINS —

—
= K INDEX
=~ ATESTU
- PRESIG
- UPK2BU
- KINDEX
~ ATISTU
= PRESIG
- UPK2BU
— KINDEX
F ATLESTU
- PRESIG
- RESLDEW

- SATSND
- KINDEX
- ATESTT
- TERP

— WINDPR

— INUPAR
- INUPAR
- [NUPAR
- INUPAR

IS

— = SATURN
—Foo
—Fauw
~DIFFRS
- DIFFRS
—-— CUTADP
- CHKADP
- 1LEQ1
— DREDE
—= 'VARIO
— DRITE
~——+NMCHIT
—e L.hQ 1
- LEQL
- ) FEFRS
— S
coone o B
b ade GrRIDCD
- GGUAN GCDIST
- JAPP —E,u, —ECALE
- GETFGW
NEXT
GRIDCL
GCDIST
- IMCSCM GDIR
— 1 QUS —_—
— LQEU — SMUUC SHUM
- OMOOTH —~ SHAPFL
— SHAPFL
[~ $3MO0Y
~ NMCHIT —
~Qk — DREDLS
— FVARIO —
— — DRITE
34
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Ded  Subroutine bescription

This section contains a detailed description of cach subroutine in the
objective analysis program. Unless otherwise indicated the information is

appropriate for the obyective analysis with the 4° x 5° 4th order model.
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SUBROUTINE  ADPINS Argument list: None

Description: Performs objective analysis of sea level pressure and temperature
and humidity, wind, and geopotential height at the 12 mandatory pressure
levels; called by ALTFR2.

The routine also reads in all observational data, checks for time, report
type, and quality marks, stores appropriate values in COMMON, and calls respec-
tive SOM analysis routines to modify model quantities.

Restrictions: None

Arguments and | Type | Dimensions | s! | F2 | A3 Description

arrays passed
Common_areas Length Description
CNTRL D60 4th order model parameters
SATRET 54 Satellite retrieval NSRN
PHYSIC 20 Physical constants
QTYFE 4 Quantity analyzed;
set in ALTER2
ADPTYP C Analysis parameters
FACOMM 107800 Analysis arrays
ADPQWT 5DC4 Data quality weights ;
INDEX1 320 Report type descriptions :
INDEX2 64 Report Type flags N
External references Description
QE Indefinite logical camparison
LIQ1 Single logical comparison
TERP Horizontal bilinear interpclatioi
PAIRZ Aircraft pressure calculation
ATESTH Hydrostatic check
ATESTP Sea level pressure check (bogus if necessary)
ATESTQ Tests quality marks
ATESTU Tests upper air 1I-b quality marks
ATESTT Tests TIROS-N quality marks
ATESTW Tests Wisconsin wind 1I-b quality marks
ATEST3 (ategory 3 report check
FINDLV Variable pressure wind interpolation
GETAHT Aircraft height calculation
INSEAL Sea level pressure SCM
INSURF Sea level temperature SOM
INUPAR Upper air SCOM
KINDEX Report index identifier
PRESIG Mandatory pressure level sigma calculation
RELDEW Relative humidity calculation
UPKST3/ UPKSTS I1I-a unpacker for surface/upper air
UPK2BB/UPK2BU / UPK2BW 11-b unpacker for buocy/upper air/Wisconsin winds

37
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SUBROUTINE ADPINS (Continued)

W INDPR wind vector error check
SATSND Reads satellite soundings

. - ———————— . — - ——— W % e e

Input/Output ddname [ I | 0| Method |~ Uescraption

20 ) X U seq. II-a ADP data

LAUSAT(L), ... ,LUSAT(NSAT) X U sey. Satellite retrievals

81 X F seq., Drifting buoys

82 X F sey. Wisconsin tast amnd West

83 X F seg. Wisconsin Indian Ocean

84 X F seq. Oonstant level balloons

8H X F sey. NAVAIDS

B0 X F sey. Dropwindsondes

" Stored

2 4
“ retched i
' Addrossed

s e iia
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SUBROUTINE  ALTERZ Argwnent List.  None

Description: Uriver routine for the 4th ordor obyective amulysis, called by
MAIN. ‘Ihis routine interpolates the first guess to the pressure levels,
pertforms geostrophic adjustiment if necessary, pertorms objective analysis,
inturpolates analyzed fields to the o levels, and restores new values to the
model. ALTERZ also perfornns dynamic initialization if necessary.

Restrictions. None
Arguments and | Type | Dimensions | S | F | A Description
arrays passed

None
Common aceas - [ _Lemgth | Description . __
CNTRL D5V 4th order model parameters
QTYPLE 4 Data flag set in the main loop
ALPUT 10 Analysis control parameters
CYCLty C Dynamic inialization paranmeters
GhOS L 4 Geostrophic adjustment Llag
INS 4
INMAP 4 Map Index
PGQWT 4 First guess guality weights
kxternal references ___ ________ Description
PARA Inttializes parameters and reads nwmeluost
INCMN Interpolates model o values to pressure levels
PUTWS Dynaaic wnitiwalization restoring cycle
ADP INS Perromms objective analysis
GEOSAD Geostrophilc wind adjustment
READ IN Reads mandatory level initial conditions
RINDX1 Fetches model quantities, reversing dimensions
R INDXZ Saves model gquantities, reversing dimensions
TWRITE Writes model ¢ values to tape
TAP24 log 24 tape

39
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SUBROUTINE  ALTER2 (2.5° x 3° 2nd Order Model) Argument List: None

Description. Driver routine for the 2.5° x 3° 2ud order objective
analysas, called by MAIN.

Restrictions: None

Arguments and | Type | Dimensions | S | F | A Duscription
arrays passed

-t - —— — i DO N

None

Common areas ______ __  Lemgth """ Description

SPLIT 24 Split-grid flags

ALPUT 8 Control flaygs

GROSL 4 Geastrophic adjustment {lay

TSANG 1244160 Model o guantitice

PHYSIC 72 bPhysical constants

WIYPE 4 Quantity tlag

3LOT4Y 17760 Diagnostic yuantities

txternal references T T T T Deseription .

RDIL Reads model quantities from direct-access disk

ILisw Rewinds tape

PARA Initializes parameters tor analysis

wiRIP Writes mandatory-level output to tape

WRT1 Writes model guantities to direct-access disk

THCMN Interpolates model ¢ quantities to mandatory
levels

RUSUT Reads diagnostic quantitics rrom disk

LY Writes diagnostic guantities to disk

ADP INS Reads observational data and performs analysis

CLOCKS CPU timer

GEOSAD Geostrophic adjustinent ot winds

PTOSIG Interpolates analyzed fields back to o levels

RDISKZ Heads temporary disk

READIN Reads mandatory-level initial conditions

TWRITL wWrites model o gquantities to tape

UNSP2D Unsplits model quantities

UNSP3D Unsplits model gquantities

WDISKL Writes temporary disk

Tnput/Output ddname " [ T [O [ Method [ __  __ . _ Description

20 X X Useq. LEVEL 2A data

43 X X Uswy History tape

33 X X U sey. Tanporary storage tor diagnostic
quantities

21 X X Useq. Mandatory-level initinl conditions

47 X X Usey. Surtface quantities

40 ORIGINAL PAGE Is
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SUBROUTINE ALTER2 (Continued)

g

18

3
KK
bk ]
ca

22

Model ¢ quantities
Pressure-level output tape
Temporary disk

41
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SUBROUTINE  ATESTA Argument list: N.. P, T, KB, *

Description: Tests observational temperature profile for stability; sometimes
called by ADPINS.

Restrictions: Profile runs fram surface to top of atmosphere.

Arguments and | Type | Dimensiong | S | F | A Description
arrays passed

NL. I1*4 X Number of levels in profile
(at least 2)
% R*4 NI, X Observed pressures
T R*4 NL X (oserved temperatures
KB I*4 X X Rejected profile counter
* Rejected profile return
Cammon_areas _ Tength Description . 1
PHYSIC 20 Physical constants

A




SUBROUTINE  ATeSTH Argument list: Nu, P, 4, [, K4, *

B A

Description. Performs hydrostatic check on observational tempurature protfile,
called by ADPINS.

: Restrictions: Profile runs rrom surtface to top of atmospaeru.
; . TTTTTTTTITTTTTT T OTTUTTTTTUrrro o T
) Arguments and | Type | Dimensions | S | F | A bescription
3 arrays passed
| R _ 1 e
NL I1*4 X Nunber of levels i1n protile
(at least 2)
P R*4 NL X Observed pressures i
4 R*4 NL X Observed heignts
iy R*4 NL X Observeyr’ temperatures
KB I*4 X X Regjected profile counter
* Rejected profile return
| Common areas __~ T " lemgth "7 "7 " Deseription 1 11T
PHYSIC 20 bhysical constants
| e e e e o e e = = = e e e e e e e
]
D
r
E
' E
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SUBROUTINE  ATES'TP Argumnent List: Q), PSL

Description: Tests sea lovel pressure ageinst first guoss for possible
erroicous entries and boguses them wheh necessary, calied vy ADPING.

Hoestrictions:  None

- @ w w — e ————— i ot S - - 1o . 2. - - - - e . AR W e W W g e W v e W % e e e o om A e

Argunents and | Type | Dimensions | S | F | A Description
arrays passed

®))] r*4 2 X X karth coordinates of report
PSL 1% X X X Sea wevel pressure

| Common_ Aress

e kemgtn O Description

MODEL 7240 Model first guess arrays
il 10U 4th order mmodel parametoers

] G g S S T T T

xeernal References ~ 7T T T T peserdption T

DIFFRS Conputes difference between observation and model

i,
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SUBROUTINE  ATuNTQ Arngument list. L, ML, TeST, X, KB

Description: Tests level ll-a data quality marks, called by ADPINS.

Restrictions: Quality marks are as returnad by UPKSTO unpacker. ADP data
filled with 9990Y., if poor guality.

Arguments and Dimensions Description
arrays passed

T E e e e e e e e
NL I*4 Number of loevels
ML I1*4 Dumension of arrays
TEST R*4 ML Quality mark array

X R*4 (ML,5) X tata array
Kis 1*4 S5 X X Regected report counter

%

Common areas . __lepgth _ ______ _ Description _

None

Bxternal references

L1 Single logical camparison

D i R i R L PN o e, = Y e

__Description " T Tt
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SUMQUTINE AT Argunent list.  Krow, *

Description.  Tests TIRQU-N gquality marks, filled either operationally or
interactively on McIDAS, called by ADPINS.

Restrictions. None

—— - e 6 S S ——— e (- — . e - S e g - - - C e e e wm v w4 s e osa s e % oe e o e s o~

Arguncents and | Type | Dimensions | S | F | A Description
arrays passed

—_— - - - Cire e e 2B e v w e - . A A e c e r i et e et b e . e e e - e

KISN [*4 X Quality mark return for poor
* yuality

46
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SUBROUT INE

Description.

ATESTY

Argunent List.

NL, s, KTeST, X, Ko

Tests upper air Level Il-b yuality marks, called by AUPINS.

Hestrictions: Quality marks arv as returned by UPKZBU unpacker.
Data filled with 9U999., 1f poor gquality.

e W - e t W W e G Awen - —— e Y e womt e o

-

Argunents and | Type | Dimensions | S A Lescription
arrays passed
———— U U NN W S S I USSP
NL [*4 X Number of levels
ML, 1*4 Dimension of arrays
KTEST 1*4 (ML,5) X Quality mark array
X R*4 (Mia, b) X Data array
KB R*4 X X Regected report counter
47
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SUBROUT INE  ATkSTW Argunent List. KWAL, Kd, *

Description: Tests Wisconsin wind quality marks, called by AUPINS.

Hustrictions. Quality marks are returned by UPK28BB unpacker.

Arguments and | Type | Dimensions | S | F | A bDescription
arrays passed

KWAL, 1*4 X Qualily mark
KB *4 X X Re jected report counter
* Re jected report return
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SUBROUTINE  ATESTS Argument List:  TudT, KAT, *

. Description. Tests (atepgory 3 identifier marks [or category as well as
gquality, called by AUPINS,

Restrictions. Quality marks are returned by the UPKSTOL unpucker.

“h e m et a imme o wa wm wom .- . “ . s .- T L 4w v e m m R e ke e w e e e m e e e &t e

Arguments and | Type | Dimensions | S | F | A Description
arrays passoed

TTERL e AT e

E ThST L*1 4 X Identifier matk
KAT I*4 X Qitegory returnad = 1. CATL
= 2. CAI'3
. Rejected report return

Gamon areas Length " Duseription

None

ixternal references .~ Description .

LiQL Single logical ounparison

T T
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SUBKROUTINE  QIGHRID Arguient List: Q, X

Description: Comnputes earth coordinat s of the 4th order grid points.

QJ r t Description
()] R*4 2 X tarth coordinates
X R*4 2 X Grid points returned

Restrictions: None

Argutnients and | Type | Dimonsions
arrays passed

50
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SUBROUTINE  QiKADP Argunent List. N5, KQ, L

Description: Performs lateral "buddy" check on rejected reports, called by
INSEAL, INSURE, INUPAR, and WINDPR.

This routine averages all reports within a 5° radiuvs of the ryjoected
reports. If there are at least 3 of thuse reports and the difference between
the regectod report and the average disferences 1s within the cutoll criteria,
the report is accepted.

R iind

Restrictions: None

SRR Gae

B g Lo N

Arguments and | Type | Dimensions | 8 | ¥ | A Description

arrays passed

KQ [*4 Quality [(lay

|

: NS %4 X Total number of stations
| X

| L I*4 X Pressure level

L Conmon areas 70T T Length DTTT 0T T T buseraptaon

FAOOMM 107800 4th ovdur analysis arrays
ADPSC 8 Surface error criteria
ADPUC O Upper alr crror criteriu
OQUBSRKNT 12QU Observed HMS storage area
INDEXL 320 teport type description

S T T e

txturnal rveferences .0  Deseription T
Lisgl single logical comparison

e

. E:
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SUBROUT INL CLOCKS Argument list. I

Description. This routine allows the user to determine the time elapsed in
execution.

Restrictions. None

Arguments and | Type | Dimensions S|F} A Description
arruys passed

— e e e e = m ow e Cm — - ——— = i el p o R - - e B e an - - - ——— > - W = e m e im = w = =

i I*4 The amount of elapsed execution
time.

[
’ e e e e e e e n e n e e e m e e e e m @ e e e e e e
|
|
|

)
P
v
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SUBROUTINE  CQONSTT Argument iist TS, P, L\, L8

T T AT T L T Sy

Description: Performs a dry-convective adjustment on a tempeiature profile.

Restrictions. None

- - 4 oo - s - h o miee = = s e e e

Arguments and | Type | Dimensions | S | F | A Description
arrays passed

I

R*4 11 X
R*4 12

I*4

[*4

- e - - . — = - e . e

Potential temperature protile

kdge pressue prorile

Lower level of layer .
Upper level of layer

5T
> X5 X

e e e e e e ‘

T T e — W 3N -

TR TR o1 T - e VOO

-

el

Ed
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SUBROUTINE — CUTADP Argument list KX,QD,VALA,DIF,CUT,RMS, IRMS, RMSX, IRMSX,
FlA

Description. Finds the difference between the observation and the first
guess and canpares the dirference with the cutoff criteria, called by INSKAL,
INSURF', INUPAR, and WINDPR.

Hestrictions: A report tlag is filled witn JFALSE. if it 1s an allowable
difference. It 1s filled with a "C" Lf it is not an allowable difference
but within 3 tunes the allowabie difrerence and with an "R" otnerwise.

} - e - mte w = e e —————— - —— e e e ——— e e e g e crmges c g e M m e e ess = — e e ie A = mmm s = e ———

Arguments and | Type | Dimensions | 3 | F | A vescription
arrays passed

,’ S R U ISR S S

: KX [*4 2 X Report type
) it*4 X tarth coordinates
i VALA H*4 X Reported data
, DIF R*4 X Ditterence fram model
, r R*4 X Error criteria
| RS R*8 X X RMS of uccepted data
| I[RMS I*4 X X Number of accepted reports
» RMSX 1R*3 X X RMS of regected data
| TRMSX [*4 X X Number of rejected reports
; FLA t*L X deport [layg
: Camoon areas .. ___lemgth_ _____ __ Duscription
j INDeEXL 320 Report-type descriptions
l
'v

“s IH
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, SUBROUTINE  DEFILE Arpgument list: IDSHN, MAXRIC, MAXLTH, ITYPE, IAVER,
g IX
r Description: This routine performs DEFINE FILE functions, which must be done
! berore using direct access I/0 on a 5335 datasut.
E Restrictions: None
; , T T T T TTTrTTTTyTTTTTTYFITTTTETTTTITTTYTCTCT “'(“"’""""'""“"" R
| Arguments and Type | Dimensions | 5 | F | A Description
arrays passed
[ I USRI I e e e e
IDSRKN 1*4 Dataset reference number
MAXREXC 1*4 Maximum number of records ,
in the dataset ;
MAXLTH 1*4 Maximum length of a record i
ITYPE 1*4 Type of variable
| IAVER 1*4 The associated variable
10K I*4 variable returned
)
]
|
J
)
r
P
'
F
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SUBROUTINE DFDX4, DFDY4 Argument list: J, JM, I, IM, ¥, D

Description: Directionmnl derivative of a two-dimensional field by 4tn order
difrerencing, called vy GROSM.

Hestrictions. None

e g i - i = % A e e . e IS

Argunents und | Type | Dimensions | F i A Description
arrays passed
. N — .. - - — — - ———— —— — - ———— N —— A . . W W m mewr e Tw e e — . -
DruX4 R*4 X X direction derivative returned
LEDY4 *4 X Y direction derivative returned
J [*4 X Y grid point
JM I*4 X Y grid maximum
[ I*4 X X grid point
M [*4 X X grid maximum
) ¥ R*4 (JM, IM) X Horizontal field
D H*4 X Distance between grid pownts
¥
=
g




SUBROUTINE  DIFERS Argumnt list. JM, IM, OO, D, F, DIF

Description.  Fuinds difference between observation at arbitrary carth
coordinates and a two~dumensional model tfield using bilinear interpolation.

Restrictions: Noue

Arguments and | Type | Dimensicis
arrays passed

g acm e o
r [A Description

TR T T T TR

TP

| JM [*4 X latitudinal dimension

) IM [*4 X longitudinal dimension

, Q R*4 2 X karth coordinates of observation
|
|

D R*4 X Quservational value
F R*4 (JM, IM) X Horizontal model field
DIF n*4 X Difference returned

Common areas 1T T 7T Lemgen 0 770 T Deseription

..... e P e T e Ty

ixternal references _Description_

!
TeRP Bilinear horizontal interpolation ot model tield

57
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SUBROUT INE  DREDE Argument iist. W, ISds, JBUF, [Rel

Duscription: 885 D/A read routine

Hestrictions. None

:,
]
_5
|

SRS il

Argunents and | Type | Dinensions Sl F]A Lescription
arrays passed

WO

L I*q logical unit nunber ot tile
l IV ¢ [*4 Segnent numboer
, Juur [*4 sutter to pass data
| el [*4 geturn cade
I MSHG [*4
|

- e TR

T SN, v s b s e e gou Sosad o . a0, TN i e Y ek R e . . j
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SUBROUT INE URITE Argunent list: W, ISEG, JOUF, MsilG, IReT

Duscription: 888 D/A write routine

Hestrictions: None

e e v - - — ¥ B T o et T TR I S R

Arguments and | Type | Dimensions | S| F | A Description
arrays passed

CRe TR R R T T

Rainani 2t

w I*4 Logical unit number of file
ISHG 1*4 sSeggent number
JUBUF I*4 Buffer to pass data
| IR [*4 Return cade
MSEG 1*4

- e T

:
:
;
3
E
3
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SUBROUT INE  DUMMYZ, INSMIT, PIIHKYA  Argument list: Nome

Dascription. Duwmy returns to replace previously used routinss.

Restrictions: None

e am—— . e . - . — . — - -4 - WS - - B W e e e M s M M e WM™ LR e s e o
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SUBROUTINE FILLIN Argument list: P

Description: Computes o-edge pressures given the surface and top pressure;
called by SIGTOP.

Restrictions: Profile is bottam to top. P(1) must he pre-loaded with sur-
face pressure and P(10) must be pre-loaded with the top pressure.

— - ————— — e .———- -

Arguments and | Type | Dimensiois | S| F | A Description
arrays passed

—— 4 5 e et i s i e —— -

P Re-4 10 X X o-edge pressures

— e = — —— . CEe——
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SUBROUTINE FIND Argument list: PA, P, X, KEY

Description: Interpolates linear in log p & o-level profile to any desired
pressure; called by SIGTOP.

Restrictions: Set KEY=( to avoid extrapolation.

B S s . -
Arguments and | Type | Dimensions | S| F | A Description

arrays passed

FIND R*4 X Interpolated value returned

PA R*4 X Desired pressure

P R*4 9 X o-level pressure

X R*4 9 X o-level data

\EY 1*4 X Extrapolation flag

Cammon areas _ Length “Description
None

Fxternal references T " Description -
1.OCATF, Finds the o-level pressures which straddle a

given p level

52
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SIMROUTINE  FINDHM Argument list: PA, P, H, KEY

Description: Interpolates linear in log p a humidity o-level profile to any
desired pressure; called by SIGTOP,

Restrictions: Set KFY=l to restrict relative humidity to between 0.01 and 1.0.
Set KEY=0 for specific humidity interpolation.

Arguments and | Type | Dimensions S | F | A Description
arrays passed

FINDHM R*4 X Interpolated humidity
PA R*4 X Desired pressurc

P R*4 9 X o-level pressures

H R*4 9 X o-level humidity

KEY R*4 X Humidity units flag

e caneay o o —— . ¢ s o . e . e ——

T 72 5, T
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SUBROUTINZ  FINDLV

Descr-tion:

Argument list:

@, NLEV, X1, X2, X3, X4, X5, KEY

Interpolates variable pressure Categoi, .
reports to mandatory pressure levels; called by ADPINS.

(pilot balloon) wind
If height is given

rather than pressure, the model first guess height is used for interpolation.

Restrictions: Profile must be ordered fram bottam to top. Set KEY=1 if
height is given or set KEY=2 if pressure is given.

Arguments and | Type { Dimensions | S | F | A Description

arrays passed

a R*4 2 X X Earth coordinates

NLEV 1*4 X X Number of levels in profile
Xl R*4 20 X X U wind returned

X2 R*4 20 X X Height or pressure

X3 R*4 20 X X V wind returned

X4 R*4 20 X X U wind profile

X5 R*4 20 X X V wind profile

KEY 1*4 X Height/pressure flag

Common areas Length Description _
MODFL, 75240 Model first guess arrays

THRP

GFTWND

Description

Performs bilinear horizontal interpolation of tirst

guess

Performms vertical interpolation of wind profile

(A
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SUBROUT INE FVARIO Argument list: WU, 10, LEVEL, JBUF

Description. This routine purforms the direct access I/0 of two-dimensional
4° x 5° records.

Restrictions: The dataset must be RUCHM=F, LREIAL=37Z, DSOWG=DA and must be
initialized by CALL DEFILE (LU, MSHG, 1080, 2, LP, IREL), where

MSMG=UG* (number ol levels). The nunber of levels cannot excoeed (35/30)%
(tracks 1n datasuot),

v o an oo - T o R e Lt iy et t e e m e wea - e m e e ene T TR

Arguments and | Type | Dinensions | S | F | A Description
arrays pussed

— e a —— s e Ty b e - o .

W I1*4 X logical unit nunber
I0 [*q X I/0 flug,=0 for rvad,

=] for write
LisVEL I*4 X 4° x 5° record anumber
JBUF i*q 1 X X X 4° x 6° array

Comnon areas

L dength Vescription

v 4 . ——r— —— - i e v = m e e e e = e——— B T T B A = m e = e e e = o

None

External references 77 “Deseription T T 0T J
:
DREDE S8G direct access read ‘
DRLTK SUS direct access write
Input/Qutput ddname [T [0 [ Method [~~~ “escription |
1 X X SSS DA 4° x 3° record direct-access
rh
65
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is returned as an angle between 0° and 360° (U vepresents north and YU cast,

The direction 1s returned as 0 i1 the great circle cannot be

g e

]

SUBROUTINE  GQD IR
Description.
Hestrictions:

} determined.

‘. e e e e e
Arguments and | Type | Dimensions
arrays passed
GCDIR R*l
(& R*4 2
Q 11*4 2
Common areas 0
PHYS IC

)

I

!

!

)

|

4

b

Argument. list:

This routine determmines the direction fran one point on the
Barth along a great circle to another point on tne Earth.

.............. .

S| F{A

X
X

P, Q

The direction

pescription

Direction returnad
Orygin pownt in eqdrth coordimitoes
tnd point in earth coovdinates

. buscription

Physical constants
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SUBROUTINE  GDIST Argument list. P, Q

Description: Determines the distance fram one point on the barth along a
great circle to anothier point on the darth.

Restrictions. None

Arguments and | Type | Dimensions | S | F | A vescription
arrays passed

GCDIST 1t*4 X Distance returned
P 1*4 2 X Origin point in earth coordinutes
Q R*4 2 X kEnd point in earth coordinates

67
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SUBROUTINE  GrHOSAD Argument 1ist. None

Description. Performs a geostrophic adjustment on the first guey= wind
field bused on an analysis of the geopotential height field, called by
ALTERZ.

Restrictions: The rirst guess geopotential helght field must be on direct-
access disk.

e e e e o e e em e e e
Arguments and | fype | Dimensions | 5 | F | A Description ’
arrays passed

' None:

l

| Comon areas . . __Lemgth """ "1 "Weseription [ 1111777

' MODLIL 71240 First guess winds and analyzed heights

" FAOOMM 3300 Work array for height corrections
External references ____ ____ Duseriptaion T T T 11T

n FVARIO Drect-aceess 1/0 ut. livy

. GHOSM Geostrophic adjustment at the mandatory levels

) e e e e e e e e e e e e e m e e e e e e e e s

| Input/Output ddnace | I [ O [ Method [~  Description — =~

24 X SS5 DA Analysis direct-acceess (ile

j
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SUBROUTINE  GBOSM

Argument 1list L, DZ, U, V

Description: GBEOSM performs a geostrophic adjustment of the first guess

wind field.

Restrictions: None

Arguments and | Type | Dimensions | S | F | A Description

arrays passed

[, I*4 X Mandatory level

D7 R*4 (46,72) X X First guess height differences

U R*4 (46,72) X X U-Component

\% R*4 (46,72) X X V~Component

Common areas Length Description .

PRINT1 54 Sample gridpoints for printout

GEDS1 318 Constants and constraints for geostrophic
adjustment

PHYSIC 4 Physical constant

A ame el s a

External references

Description

DFDX4
DFDY4

4th order X-direction derivative
4th order y-direction derivative

- TR TP

ot R ROR
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SUBROUTINE  GROTOT Argument list: None

Description: Interpolates o-level AT from mid-mandatory lewvel AT and adds o-
level AT to first guess o-level temperature to obtain updated temperature.
Computes potential temperature to perform a convective adjustment and finally
converts to temperature; called by PIOSIG.

Restrictions: None

Arguments and | Type | Dimensions | S TF A Description
arrays passed ‘

— e i ——— - e e e b d

None

Gommon areas "~ T 7 lemgth " ° " Description —_—
CONTRL, K2350 Model parameters

MODEL 78240 Model arrays

PHYSIC 14 Physical constants

PMID 2C Mid-mandatcory level pressure
PRMAND 30 Pressure level constants
Fxternal references ~~ _~ Description L
FILLIN Computes oc-edge pressures

PSIGMA Determines mid-layer o pressure

70




SUBROUTINE  GETAHT Argument list: CD, ALT, PA, TZ, 1M, 22

Description: Creates pseudo height profile from an aircraft temperature
report and the model first guess height field; called by ADPINS. The height
profile extends above the aircraft report only and is not computed below the
aircraft level.

Restrictions: Te profile runs fram top to bottom

Arguments and | Type | Dimensions | S | F | A Description

arrays passed

0] R*4 2 X X Alrcraft earth coordinates
AL R*4 Altitude (not used)

PA R*4 X X Alrcraft pressure

TZ R*4 X Aircraft temperature

M I*4 X Lowest level desired

2z R*4 12 X Height profile returned
Common _areas Length Description

CNTRL D60 Model parameters

MODEL, 7E240 Model first guess arrays
PRMAND 30 Mandatory level constants
PRMANM 2C Mid-mandatory level constants
PHYSIC 20 Physical constants

External references _Description )
TERP Bilinear horizontal interpolation of first guess

ed paoNet e ,
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SUBROUTINE  GETEMP Argument 1list: 7P, TP

Description: Computes mandatory level temperatures; called by TAP24,
Restrictions: None

Arguments and | Type | Dimensions | S| F | A Description

arrays passed

VAY R*4 (46,72,12) Height field
™ R*4 (46,72,12) Temperature field

Common_areas Length _Description

PHYSIC 20 Physical constants

72
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SUBROUT INE  GIETRGW Argunent List; KQ, L, MW

Description., UERETHGW reads in first guess weights for a given gquantity and
Ltevel, called by INSEAL, INSUREF, and INUPAH.

Hestrictions.  None

Arguments and | Typ: | Dimensions | O § F | A Description
arrays passud

KuJ I*4 X Data type (1-0)
L I1*4 X level (L-12)
FuW R*4 (46,72) X X Weights array

Gommon areas 7 " Lemgth O Duseription
Nonce
External Hoferences T beseription T TTT T T T

VARIO Drect sceess 1/0 oL 4° x 0 records

Input/Qutput ddname [ 1[0 | Method [ Dbeseription .

6l X SOS DA Dataset containing first guess welghts

73
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SUBRQUTINE GETWND Argument list: NLEV, PA, PL, NL, X1, X3, X4, X5

Descriptiqn: Performs a linear vertical interpolation of a variable pressure ﬁ
wind profile to mandatory levels; called by FINDLV, ’;

Restrictions: None

f Arguments and | Type | Dimensions | S | F | A Description
i grrays passed
NLEV I*4 X Number of input levels
| PA R*4 20 X Input pressure
PL R*4 12 X Output pressure
: NL I*4 20 Not used
| p o R*4 20 X Qutput u wind
X3 R*4 20 X Qutput v wind
f X4 R*4 20 X Input u wind '
| X5 R*4 20 X Input v wind
b
)
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SUBROUTINE GRIDCD Argument list: JI, X
Description: Converts a 4th order grid point to earth coordinates
Restrictions: None
» Arguments and | Type | Dimensions | S| F | A Description
| arrays passed
i —- —
JI 1*4 2 X Grid point
X R*4 2 X Farth coordinates
4
)
]
|
!
)
i
|
4
H
{
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SUBROUTINE  GTOPOG

Description: Reads topography values which are different from those used

Argument list:

by the model; called by ALTERZ2.

Restrictions: When the variable IDSRN in the argument list is less than or
equal to zero, a return is executed and the read is bypassed.

IDSRN

I G £ izt S e T R e AT

Arguments and 'Wpe]Dimensions]'s FlA

arrays passed

| 1

Description

IDSRN . I*4 F Data Set Reference Number
Common _areas Length Description
MODEL 7E240 Model first guess arrays
External references Descrintion
None
Tnput/Output _Gdname [T 10 Wethod | Pescription
IDSRN X Seq. SSS Sequential
URICNAL PAGE Is
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SUBROUTINE  GTTOT

Argument list:

None

Description: Computes mid-mandatory level AT; called by PTOSIG.

Restrictions: None

Arguments and | Type { Dimensions | S | F NDescription
arrays passed L_
None
Cammon_areas Length Description -
CNTRL, 3 510) Model parameters
MODFEL 78240 Model analyzed fields
PHYSIC 20 Physical constants
PRMAND 60 Mandatory level constants
77
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SUBROUTINE  HITEMP Argumént list: TS, P, 2

Déscription: Computes mandiitory level geopotential height given the 1000 mb
height, mandatory-level préssure and mid-mandatory level temperature.
Réstrictions: None

-

Arguiients and | Type | Dimensions | S | F | & Description
arrays passed

]
TS R%4 11 X Mid-mandatory level temperatures
P R¥4 12 X Mandatory level pressure
Z R*4 12 X Mandatory level height
Common Areas . Length Descrip_tioh
PHYSIC 20 Physical constdants

78
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SUBROUTINE  HIMIP Argument 1list: PA, P, H, KEY

Description: Terforms a linear in log p interpolation of a mandatory-level
relative humidity profile to the o-levels; called by PTOSIG.

Restrictions: Set KEY=1 to restrict the relative humidity between 0.01 and 1.0.

Set KEY=2 for interpolation of ARH.

Arguments and | Type | Dimensions | S| F | A Description
arrays passed

HUMID R*4 X Interpolated humidity
PA R*4 12 X X Pressure profile

P R*4 X X o-level pressure

H R*4 12 X Humidity profile

KEY I*4 X Humidity flag
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SUBROUTINE INOMN

Argument list: None

Description: Fills model arrays for analysis by vertical interpolation
(using SIGTOP) fram 4th order o-levels; called by ALTERZ.

Restrictions: Array T (J,I,12) is filled with 1000 mb height.

Arguments and | Type | Dimensions { S| F | A Description

arrays passed

None

Common areas Length Description

CNTRL D60 Model parameters

MODEL 7E240 Model arrays

QTYPE 4 Data flag from ALTER2
CYCLE C Restoring cycle parameters
External references Description

SIGTOP

Single profile vertical interpolation

S S il




SUBROUTINE  INSEAL

Argument list: NS

Description: Sea level pressure SCOM analysis; called by ADPINS,

Restrictions: None

Argpuments and | Type | Dimensions | S| F | A Description

arrays passed

NS I*4 X Number of stations
Common_areas Length Description ~
PHYSIC 28 Physical constants
ADPTYP 18 Analysis parameters

soM2 18 SCM parameters

CNTRL, D&O Model parameters

PRINTI 54

MODFL 9840 Model arrays

FACOMM 140300 Analysis arrays

ADPSC 8 Sea level error limits
SMOOTS 18 Snoothing parameters
OBSKNT 1200 BMS storage area

FGQWT 33C4 First guess weights
ADPQWT 5DC4 ADP quality weights
INDEX1 320 Data type

External references Description i

LEQ1 Single logical comparison

LQEU burcpe grid point determinant

LQUS United States grid point determinant

SSCAN Station counting scanner

CHKANDP Horizontal buddy check ;

CHTADP theck for observation and moael difference

DIFFRS Difference between observation and model

FVARIO Direct access I/0 for 4° x ?° records

NMCSCM SCM accumilating scanner ;

SMOOTH 4° x 5° field smoother E

Input/Output ddname | 11 0] Method | Description

23 X S8SSS DA Temporary direct-access datuset g
for the first guess and analysis E|

81
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SUBROUTINE  INSURF

Description:

Restrictions: None

ST NS ety et e ST T

Argument list: NS

Sea level temperature S(M analysis; called by ADPINS.

Arguments and | Type | Dimensions | S A Description

arrays passed

NS I*4 Number of stations
Common areas Length Description

(Same as INSEAL)

External references

Description

(Same as INSEAL)

Input/Output ddname

] T ] O] Method | Description

(Same as INSEAL)
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SUBROUTINE  INUPAR

Description: Upper air SCM analysis; called by ADPINS.

Restrictions: None

Argument list: NS, KQ

Arguments and | Type | Dimensions | S | F | A Description

arrays passed

NS I*4 X Number of stations

KQ I*4 X Quantity type ;
Comon areas Length Description -

(Same as INSFAL)

Extenal references ~ " Description

p——

QE Indefinite logical comparison

L1 Single logical comparison

LQEU Furope grid point determinant

LQUS United States grid point determinant

SSCAN Station counting scanner

CHKADP Horizontal buddy check

CUTADP Check for observation and model difference

DIFFRS Computes difference between observation and

first guess

FVARIO Direct access I/0 for 4° x 5° records

NMCEIT Geopotential height stability check

NMCSCM SCM accumulating scanner

SMOOTH 4° x 5° field svother

Input/Output ddname TITO[ Method T~ Description j
23 X SSS DA Temporary direct-access dateset

for the first guess and analysis

K3
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SUBROUTINE  KINDEX, DINDEX Argument List:  CAL, STAIN, DS, [45, W

LDescription. Report type identifier, called by ADPINS,

Mhis routine tags a4 report with an index number detemmined Prom the kit
category, station I, data source index, instrument type, and earth coomr
nates.  kach separate report type corresponds to a dilterent set of quu
weights,

Hestrictions: A &ro is returned 1f the report 1s unrecognizable.

Arguments and

Type | Dimensions | S | F [A Description
arrays puassed

K INDEX I*4 X Report index

CAT L*l X rtegory

OTATN L*L 8 X station ID

DSI [*4 X Uata source index
INS I*4 X Instrunent type
Q) H*4 P X vt coordinates
DINDEX R*8 X Report description

Common areas Jlength 0 _bescription
None:
kxternal references 00 1177 Teseription T T TTUt TS
Ll Single logical comparison

84
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SUBROUT INE Ll Argunent List. A, 8

Losceription.  Cpgares two single byte characters.  [U they are the sane,
tiien Ll retuarns. TRUN., otherwise LU returns. FALSE,

Restrictions: None

i
;
§‘
;,.
i

Arguments and Ty pe2 Dunens Lons 8 I A Description
arrays passed
Y R oo - Ao -
l bl I[*4 X logical comparison
, A i*l X haractor L
' 13 1*1l AN Charactoer 2
I
]
]
n
|
|
j
D
r
85
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SUBROUTINE LOC Argument list: MAP, II, JJ, NX

Description: Selects the quantity to be plotted by testing the logical crray :

QMAP; called by MAPP. '
3

Restrictions: None

Arguments and | Type Dimensions | S| F ! A Description

arrays passed

MAP I*4 (46,72)

11 I*4 46

JJ 1*4 72

NX I1*4

Cammon_areas Length Description

QP 50 Maximum number of maps

External references Description

SCALE Plots ‘he quantity on a map

PRSCAL Prints .he scaled mp

86
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SUBROUTINE  LOCATE

Argument 1ist: PA, P, N

Nescription: Finds the pressures which straddle a given pressure level,
lovel returned is the level above the given pressure.

Restrictions: Profile must be ordered from bottam to top.

Arguments and [ Type | Dimensions | S | F Description
arrays passed L
COCATE 1*4 X X Level returned
PA R*4 X Given pressure
P R*4 N X Pressure profile
N >4 X Number of levels
R7
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SUBROUTINE IQEU Argument list: J, I

Deecription: Determmines whether 4° x 5° grid point is over Europe. Furope is
defined as the region from 38°N to 66°N and ‘rom 5°W to 30°E. IQFU is .TRUE.
if the grid point falls in this region.

Restrictions: None

Arguments and | Type | Dimensions | S| F | A Description

arrays passed
LQEU L*4 X logical flag returned
Jd I*4 X latitudinal grid point
I I*4 X Longitudinal grid point

!
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SUBROUT INE

Description:

1LQUS

Argument list: J, I

Determines if a 4° x 5° grid point is over the United States,

The United States is defined as the region from 28°N to 58°N and fram 135°W
to 80°W. LQUS is .TRUE. if the grid point falls in this region.

Restrictions: None

Arguments and | Type | Dimensions { S | F Description

arrays passed

1QUS L*4 X Logical flag returned

J 1*4 X latitudinal grid point

1 1*4 X Longitudinal grid »oint
89
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SUBHOUTINE  MAPP Argument list. KNT

Deseriptiqn: Increments an integer variable which decides the pressure level
at “rich the map is to w2 prioted, This is called by INSEAL, INSURY and INUPAH.

“yeactions: None

= .

Argunents und.l Type Dimensions [S lj A Description

I

passed arrays

ot e . > . . Sl W e o e e

P

KNT (46,72) Araray of integers

- - —— L I e T I A Y

Gomon areas ~ _ T Lengtn T | [ Description e
Map number

LNMAP

Externai references """ Description .

— et o

LAC Selects the map to be plotted

Input/Output ddname | I [ O | Method [ " Deseription .~ .

Notwe
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SUBROUTINE  NEWTPE Argument list: NT2

Description: Sends message tO operator to mount a new tape; called by TAP24.

Restrictions: None

Arguments and | Type | Dimensions | S | F | A Description
arrays passed

NT2 R*4 logical unit number

)
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SUBROUTINE  NEXT

Arguwnt list: MAX, OO, I, J, *

Description: NEXT is the grid point scanning routine; called by SSCAN and
NMCSCM. This routine is used to efficiently scan all grid points within a

given radius about a point on the Farth.

NEXT {8 called repeatedly returning

a single grid point each time until all points are read in the given radius.

Restrictions: Beware that conventional GLAS definitions of I and J are re-
versed., Also, all the points in a given radius should be read before moving

to the next point.

Arguments and | Type | Dim."sions | S | F Description
arrays passed
DMAX R*4 X Scanning radius in km
(o 0] R*4 2 X Origin in earth coordinates
I I*4 X X latitudinal grid point returned
J I*4 X X longitudinal grid point returned
* Return when scanning is complete
Common_areas Length Description
BNDS 8 Latitudinal hounds
CNTRL D50 Model parameters
PHYSIC 24 Physical constants
External References _ TDescription T
DGRID Converts earth coordinates to grid points
92
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SUBROUTINE  NMCHIT Argument list: NLEV, NITER

Description: Computes the model first guess height field; called by INUPAR.
Restrictions: Fach level must be called in the order given in INUPAR.

; Arguments and | Type | Dimensions | S | F | A Description
E arrays passed ;
i NLEV I*4 X Pressure level
| NITER 1*4 X SM iteration number i
| Cummon_areas Tength Description o ]
f CNTRL D&s0 Model parameters
| FACOMM 107800 Analysis arrays E
MODEL 7E240 Model arrays 3
3

|
I
p
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SUBROUT INe

Description.
and INUPAR.

the appropriate distance and guality weights.
dependent on dirvction with ugstream and downstream observations given more
weight than crosswind observations.
of stations ubout a grid point.

Restrictions:. None

——— e e - . -

Arguments and
arrays passed

NVCSUM Argunent List: JM, IM, RITER, RADFAC, O), LIF, Q¥r,

Successive corrections accumulator, cailed by INSEAL, INSURE,
Tis routine accumulates the grid point corrections, applyiog

e G R STl

WOIK, DKL, CNT, RAD

The wind correction is also

The scanning radius is decided on density

Type | Dimensions | S | F | A Description

JM

RITER
RADFAC
Q

DIF

QWT
WDIR
DL
(NT
RAD

Uommon areas

PHYSIC

I*4 X Latitude dunension :
I*4 X longitude dimension
*4 X X Maximwn iteration radius 3
R*4 X Iteration distance factor ;
R*4 2 X X  barth coordinates of observation ;
1H*4 X Ooservational and tirst guess :
di f ference N
>4 X Observational quality weight 1
1*4 X oscrvational wind dircction :
R*4 (JM, IM) X X Corrections array ‘
r*4 (JM, IM) X X veghts array
R*4 (JM, I) X Radii array
T Tmgth _ Descraption )
20 Physical constants
. bescraption . ... ...

External references

NEXT
GIR

GQIST
GRIDQ)

—— e - . e -

Grid point scanner

Great circle direction calculation for elliptical
weighting

dreat circle distance calculation

Converts grid points to earth coordinates 3
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SUBROUTINE  PAIRZ Argument list: AZ

Description: Computes aircraft pressure from reported pressure altitude
and U.S. standard heights; called by ADPINS. e height interpolation
is linear in log p.

Restrictions: None

Arguments and | Type | Dimensions | S | F | A Description
arrays passed

PAIRZ R*4 X Pressure returned

A7, R*4 X Reported pressure altitude
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SUBRBOUTINE  PARA

Description:

Restrictions: None

N M.«”J,W»m-»:m"‘??'ﬂj

Argument. list: None

Initializes the analysis routines; called by ALTERZ2.

Arguments and | Type | Dimensions S | F | A Description

arrays passed

None

Conmon_areas Length Description
CNTRL D60 Model parameters

ALUT C ATLFR2 parameters

SATRET 2C Satellite retrieval datasets
INDEX2 64 Report-type flags

PHYSIC 24 Physical constants

ADPTYP 10 Analysis parameters

SMOOTS 18 Surface smoothing flags
SMOOTU 2D0 Upper-air smoothing flags
PRMAND 90 Pressure level constants
PRMANU 20 Reversed pressure level constants
PRMANM 920 Mid-pressure level constants
ADPSC 8 Surface data cutoffs

ADPUC 5D00 Upper-air data cutoffs

s . 18 S(M parameters

GEOS1 318 Geostrophic adjustment parameters
FAOOMM 170 Work area

ADPQWT 5DCA FGGE data quality weights
INDEX1 320 Report-type descriptions
PRINT1 54 Grid points printed out

External references

Description

DINDEX Report type description identifier

Input /Qutput ddname 1 T]1 O] Method [ Description

5 X NL seq. ALPUTZ namelist

26 X U seq. RMS output

23 X S8SS DA Temporary direct access dataset

., mmm.-
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SUBROUTINE  PCAL Argument list: P, PBAR

Nescription: Computes mid o-level pressures fran o-eige pressures.

Restrictions: None

Arguments and | Type | Dimensions | S | F Description

arrays passed

P R*4 10 X o-level edge pressure

PBAR R*4 9 X Mid o-level pressure
97
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| SUBROUTINE  POTEMP Argument list: P, TBAR, TS

| Description: Computes potential temperature at mid-mandatory levels.

, Restrictions: MNone

| Arguments end | Type | Dimensions | S| F | A Description

: arrays passed
P R*4 12 X Mandatory level pressure
TBAR R*4 11 X Mid-mandatory temperature
TS R*4 11 X Potential temperature

. oo
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SUBROUTINE  PRESIG Argument list: P
Description: Determines mandatory level number from pressure; called hy
ADPINS,
t;’ Restrictions: Mandatory levels are numbered fram top to bottam. ;
'\ Arguments and | Type | Dimensions | S| F } A Description ii
arrays passed
| —— —— -
: PRESIG R*4 X Mandatory level pressure .
' P R*4 X Pressure
' e,
'
i
| i
} 3
|
J
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SUBROUTINE  PSIGMA Argument list: P2, PO, P

Description: Computes the mid-level pressure of the ¢ layers fram the
surface pressure and the top pressure.

Restrictions: P(10) is returned as surface pressure,

Arguments and | Type | Dimensions | S { F ] A Nescription
arrays passed

P2 R*4 Surface pressure
PO R*4 Top pressure

P R*4 10 o pressure

100
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SUBROUTINK.  PSURFE

Argument list: None

Description: Computes surface pressure from sea level pressure, sen level

temperature, and surface height assuming a standard lapsa rate; called by

YOS IG.

Restrictions: None

R S B S A -

Aryuments and Type | Dimensions | S | F Description

Aerays Passed

None

Common Areas Tength Description

CNTRL o Model parameters

MODFL, aB40 Model arrays

PHYSIC 20 Physiral constants
101
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SUBROUTINE  PTOSIG Argument list: None

Description:  Interpolates AT, ARH, Au, and Av to the o levels and adds them to
first guess fields; called by ALTERZ,

Restrictions: None

e  m e e e e e e e e e e e e - — ——— - - — R I T T,

Arguments and | Type | Dimensions | S | F | A Description
arrays passed

— . a - e ———— " — s s e e W - — > >

None

Common areas " Temgth "~ 7" """ " Description
CNTRL 82350 Model parameters

MODFL 7E240 Model arrays (P and o)

QTYPE 4 Mata flag fram ALTFR2

PRMANU 30 Mandatory level constants
FGOQWT 33C4 Dummy array

" ———— e - et it A i . T - o

External references

_Description

o r——— . —r . —

PCAL Computes mid-level o pressure

GTTOT Computes mid-mandatory AT

HUMID Interpolates relative humidity to o levels

WIND2 Interpolates wind to o levels

FILLIN Computes o-codge pressure

GROTOT Interpolates AT to o levels

FVARIO Reads 4° x 5° data records

PSURFE Computes surface pressure from sea level pressure
SPFHUM Converts relative humidity to specific humidity
GROTOT Interpolates AT to o levels

NG s ST R e i N N . .
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: SUBROUTINE  PULWS Argunent fist:  NQ

Description.  Dynasane initialiczation restoring cycle, called by ALTERZ,

Ef ™ ecoutine makes successive calls to tne model hydrodynwnies with

] alternat (ly {orward and backward time steps in order to balance the mass and

; wind frewds.

;

. Rostrictions: None é

[ Argunents and | Type | Dimensions | s | F | A Description ’
arrays passed

R kI ey - .. e D T T T L R—— Rl T e e v - - © a e s s e e m e a m w oeom w e = . - - ‘;

NQ [*4 X ALTERS data 1layg

Gomon arcas 7 length

_ Description

FOURTH/SMIUH/SMOTH/ RMWR I/ 51X U3 /WORK/ WORKZ / 4th order model

D'MU)/'I'N/NU.A“S/CN'F!UJ

DBUG 4 Debug Ly

MO, v7540 Model analysis arvays

CYCLE C Restoring cycle flags
} ;
’, External reterencos L. .. beseripuion 1
|
| QOMPY Model hydrodynamics
‘ TWRITH Qutpit, 1o 1468 tupe
J ‘
»
) ;
t
f
r 3

3
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SUBROUTINE Qi Argwaent List., /4L, 42, nB

Description: Comparvrison of two character strings of a given length.  [6 the
two strings atrve identical, QE returns JTiUE., otherwise Qi returns «FALSIS.

Rastrictiony: None

—— - . ———— - R . —— B T T e gt v e = e rE - e - - ——— - = - .. - -

Argunents and | Type | Dimensions [ o | ¥ | A Description
arrays passed

Qb L*4 X Logical comparison
A Ll NB X Gharacter struing 1
42 L*1 NB X Character string 4
NB *4 X Length ol character strings

104
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SUBROUT LN, A IN Argument list. NIZ, TAUI, N

bescription.  Reads in mandatory-level initial conditions for analysis,
called by ALIERZ.

Restrictions: The datuscet must be 1n the standard mundatory-level fowmt.
Argunentss and | Type | Dusensions | 8 | F 1 A Description

arrays passed

NT2 I*4 X
TAUL it*4
W [*4 X

DSRN tor initial conditions
(not uscd)
Mata flayg tfrom AUTERZ.

e oieeeo..o... Descripuion

CNIRL X0
MU L

Model paranseters
Model arrays

txturnal reforences

Description 0

Note:

Input/Quiput ddname

N1 X U seyg. Mandatory-Llevel initial conditions
105
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SUBROUTINE  RELDEW Argument list: P, T, DPD

Description: Computes relative humidity from pressure, temperature, anu dew

point depression; called by ADPINS. Relative humidity is returned as a value
between 0.0 and 1.0.

Restrictions: REIDEW is filled with 09999. if invalid arguments are passed.

[
Arguments and | Type | Dimensitns | < { i | A Description
arrays passed L
RELDEW R*4 X Relative humidity returned
P R*4 X X Pressure
T R*4 X X Temperature
DPD R*4 X Dew point depression
Common_areas Length Description
None
External References Description
SATURN Saturation specific humidity
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SUBROUTINE  RFLHUM Argument 1list: H, T, P, L

)

. NDesceription:  Converts a specific humidity profile to relative humidity.

3

5 Restrictions: None

;

E Arguments and | Type | Dimensions { S | F | A Description

3 arrays passed

,' " R*4 L X X Humidiy profile

, " R*4 L X X Temperature profile

, P R*4 L X X Pressure profile

| L R*4 L X Number of levels

! Commmon  areas Length Description i

| :
None :

External references Description

)
! SATURN Saturation specific humidity
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SUBROUTINE  RINDX1 Argument list: NQ

Description: Fills analysis arrays with model arrays, reversing the grid
indices.

Restrictions: None

Arguments and { Type | Dimensions | S { F | A Description
arrays passed
NQ I*4 X Quantity flag from ALTER2,
Common_areas Length Description
CNTRL, 83130 Model arrays
MODEL 57550 Analysis arrays
52
108
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SUBROUTINE  RINDX2 Argument list. NQ

Doscription  Fills model arrays with analysis arrays reversing the grid
indices.

Restrictions. None

F|lA Description

L . Arguments and | Type | vimensions | S
[ arrays passed

e - v | s e o T S peIp, SN - - — . Sy i A MO - oo i S S S

NQ 1*4 X Quality flag fran ALTER2

|

‘ e e e e e e S,
|

|

»

(k]m mon areas u;l;gfl\— o T ”lb-s-éfiwf;t‘ial‘- -

CNTRL 83D30 Model arrays
| WORK2 81600 Scaled model arrays
; MQDEL 57540 Analysis arrays
CYCLE C Restoring parameters

s
!
|
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SUBROUTINIE  SATSND

Argunent list

KU, LU, TAU, 8TNID, DSI,
KINS, ALAT, ZLON  KTSN,
KLEV, PSF, TSF, DPDSF,
PSL, ANTH [CC, MR PIP,
TIP, TLM, WLP, KTW M,
™, DPDM, *

Doscription Reads satellite sounding rcports called by ADPINS.

Restrictions: None
Arguments and | Type

arrays passed

KU I*4

W I*4

TAU R*4

SINID R*4 2
DSI I*4

KINS I*4

ALAT Rr*4

ZLON R*4

KTSN i*4

kv R*4

PSF R*4

TSF re4

DPLSF R*4

pSL R*4

ZNTH R*4

IC [*4

MR 1*4

pTP R*4

TTP R*4

M R*4 15
wLP R*4 3
KTW I*4 18
M R*4 15
™ R*4 15
DPDM R*4 6
Oommou_areas e
None

hxtcrnal reterences

VRIDE

Dimensionsl
|

FE o - W i i B - - O O

X
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[ J\ Description

Format ID = 1,2, or 3
logical unit nwnbc

Hour of retrieval

Station ID = blank it missing
Data Source Index

Instrument type

Retrieval latitude (-90° to 90°)
Retrieval longitude (0° - 360°W)
Quality mark

Station elevation

Surface pressure

surfuce tamperaturve

Surface dew point depression
Sea level pressure

Zenith angle

Chunnel code

Retrieval code

Tropopause pressure

Tropopause toemperature

Mean layer tempera®ure
Precipitable water

Temperature and precipitable
water quality marks

Mandatory level heights
Mandatory level temperature
Mandatory level dew point
depressions
Description

_bescription

Variable reading utilty
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SUBROUTINE SATSND (Continued)

Input/Qutput ddname ' 1T1 0] Method |

Description _

By X U Seq.

TIROS-N database
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SUBROUTINE  SATUMN Argunent list. T, P

Duscription  Computes saturation specific humdity gg in g/y; {roa tempoerature
wid pressure.

Restrictions. Erroivous values may cause program chucks.

Argunents and | Type | Dimensions § S | F | A Nescription
arrays passed
SATURN R*4 X Saturation specitic hwaidity
T r*4 X Temperatare
p R*4 X Pressure
12




TR W T R el e Bt e e e e REER . e O, oy PRLETE ts  hs™  AE -~ B ST .t e w5 i BEA 7 it v N i = T o B TR

SUBROUTINE  SBLIZE Argunent list. TS, P

Doscription  Stabilizes the potential tumperature profile at the mandatory
levels.,

Rustrictions: Profile should be ordered from bottam to top.

;s Argunents and | Type | Dimensions | S | F | A Description
h arrays passed

TS n*4 11 X X Potential temperature
P 1t*4 12 X Pressure profile

r
b
| Gommon areas 7 Lpngth " Description |
I
|

QOOUNT 8 Unstable profile counters

e e e e e e e . — e e - . e e e w e e G W emies v e e i e s

_ Description

bxternal references 1T T A

| QONSTT Stabilizes unstable profile

sl s R © = L
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SUBROUTINE  SCALE Argument list: MAP, IR, JR, NX

Description: Plots the alphabetic character or digit depending on the
frequency of the quantity and the choice of the maximum number of levels;
called by LOC,

Restrictions: None

i Argument and Type | Dimensions | S | F | A Description
arrays passed
l -
» MAP I*4 (48,72)
; IR I*4 latitude index
JR I*4 Longitude index
> NX I*4 Meteorological quantity to
‘L be printed
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SUBROUTINE

Description

SHAPFL Argunent List  F, NSM_ TWIND

Shapiro tilter applied to a horizontal field called by SMOUIM.

No smoothiing 1s done on the pole points,

Restrictions.

e e e - e - K e s e m e m B o s e w oW s SRRt - Mt W e Ao o e M e wem e o m vee e om e L m s w s o o e e o -

Argunents and
wrrays passed

Sct TWIND to .TRUE. if swoothing the wind field,

Type | Dimonstons | S | F | A Description
R*4 (46,72) X X Array for smoothing
[*4 X 0.5 of the filter order
L*4 X Wind tlag
115
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SUBROUTINE  SHUM Argunent list. QIN, JNP, IM, GAMMA

Doscription. Shuman filter appliud to a horizontal field called by SMOOC.
Filtering is only done in the oast-wost direction.

Restrictions tione

S ‘M“W'_ Lo TR

Argumunts and | Type | Dimensions | S | F | A Description
F arrays passed
QIN r*4 (46.72) Array to W filtered
| JNP 1*4 latitadinal dimension
\ IM I*4 Longitudinel dimen: on
, GAMMA C*8 3 Filter parameters
| et e e e e e —
|
|
)
]
)
}
V
-
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SUBROUTINF  SIGTOP Argument list: A, B
Description: Interpolates o-level quantities to the mandatory p levels;
called by INOWN,

Restrictions: Only those quantities designated by the NQ flag from ALTER2
are interpolated.

Arguments and | Type | Dimensions [ S | F | A Description
arrays passed

——— —— -

A R*4 39 X X o-level profile

B R*4 62 X X p-level profile

Common _areas Length R Description

QOUNT 4 Unstable profile count
TYPE 4 (not used)

QTYPE 4 Data flag from ALTER2
PHYSIC 18 Physical constants
PRMANIJ 30 Pressure level constants
Fxternal References - Description
FIND Vertical interpolation (linear in log P)

PCAI Compi:tes o-level pressure

FILILIN Computes o-edge pressure

FINDHM Interpolates humidity profile

HITEMP Computes pressure level geopotential height
POTEMP Computes potential temperature

RFLHUM Converts specific to relative humidity
SBLIZE Stabilizes potential temperature profile

117
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SUBROUTINE SMOOC Argument list: FIN

Description: Shuman filter applied to a horizontal rield; called by SMOOTH.
Restrictions: None

Arguments and | Type | Dimensions | S{ F | A Pescription
arrays passed |

- 3
FIN R*4 (46,72) X X X Field to be filter
Common_areas Length Description
ONTRL D60 Model parameters
External references ~ Description
SHUM Shuman filter

118
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SUBROUTINLE

Description.

Restrictions:

SMOOTH

Arg

unsent list. F, KS, TWIND

Snoother for model fields after analysis called by
INSEAL, INSURF and INUPAR.
Smoothing flag KS should be 0 for no smoothing, 1 for Shuman l-dimensional
filter, 4 for 4-point shapiro filter, 8 for 8-point Shapiro filter, or 9 tor
9-point smooth-desmooth.

Set TWIND to .TRUE. for smoothing the wind field.

Arguments and | Type | Dimensions | S| F | A Description
arrays passed
¥ r*4 (46,72) X X X Field to be smoothed
KS [*4 X Smoothing flag
TWIND L*4 X X Wind tlag
Common areas Length PDescription
None
External references Description
SMOOC Shuman filter
SHAPFL Shapiro filter
$SMO00O Smooth~-desmooth

119
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SUBROUTINE

SMPSL2

Argument list. P, NSM

Description. Two-dimensional Shapiro filter not called

Restrictions:. None

Arguments and | Type F|laA Description
arrays passed ]
- S T
P R*4 (46,72) X Field to be filtered
NSM 1*4 X Filter order
OCammon_Areas T Length " Description B
CNTRL Model parameters
120




SUBROUTINE  SM2D Argument list: A, ISM

Description: Five-point smoother not called.

Restrictions: None

IO e Rt R i i
: :
:

1

}

1

{

] Arguments and | Type | Dimensions | S | F | A Description

k arrays passed

| A R*4 (46,72) X X Array to be smoothed

' ISM I*4 X Number of applications
l - —

} Cammon_areas Length Description

| FACOMM 3300 Work area

| CNTRL D60 Model parameters

D e
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SUBROUTINE  SPEHUM

Argument list H, T, P, L

Description. Oonverts a relative humidity profile to a specific humidity
profile, called by PTOSIG

Restrictions. None

Arguments and | Type | Dimensions FlA Description

arrays passed

H k*4 L X Humidity profile

T n*4 L X X Temperature profile

P R*4 L X X Pressure profile

L I*4 X Number of levels
OCammon_areas ) Length Description
None

External references

SATURN

Description

Saturation specific humidity

122
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SUBROUTINE  SSCAN

Description:

Argument list:

JM, IM, RSCAN, CQD, KNT

Station counting scanner; called by INSEAL, INSURF, and INUPAR.

This routine accumilates the number of observations within a given radius

ahout each grid point.

Restrictions: None

Arguments and | Type | Dimensions | S | F Description

arrays passed

M I*4 X Latitudinal dimension

™ 1*4 X longitudinal dimension

RSCAN R*4 X Radius of scan in km

ch R*4 2 X Farth coordinates of
observations

KNT 1*4 (M, IM) X X Accumulator array

Common_areas Length Description

None

External references Description

NEXT
GR
GCDIST

Grid point scanner

Converts grid points to earth coordinates

Great circle distance calculation

123
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SUBROUTINE TAP24 Argument list: NT1, NT2

Description: Creates 10G24 Tape; called by ALTERZ.
Restrictions: None

Arguments and | ‘Type | Dimensions | S { F | A Description
4 arrays passed

i NT1 I*4 Input disk logical unit number
; (23) :
NT2 1*4 Output tape logical unit number :

(24) B

Oammon Tength _Description

CNTRL 4nc Model parameters
MODEL F2040 Model arrays
ALPUT 8 Flag for LOG 24 tape

; External references Description

FVARIO Provides D/A I/0
GETEMP Computes mandatory level temperature
NEWTPE New output tape on unit 24

- T T

:
l
L
! .
: i
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SUBROUTINE  THRP Argument list. JM, IM ), F, FINT

Description. Performs a horizontal bilir=ar interpolation.

Restrictions. None

e 7 i i s A T S e e rmin = — ————— s i - o et e

—- - - — N
Arguments and | Type | Dimensions | S | F | A Description

arrays passed

— i [E—— U S - o - - — " ————
M I*4 X latitudinal dimension

M 1*4 X Longitudinal dimension

Q R*4 2 X X [Earth coordinates

¥ R*4 (JM IM) X Grided field

FINT R*4 X Interpolated value

Common areas . . _  lLength _ ______Description

None

External references

" Description

CDGRID Oonverts earth coordinates to grid coordinates
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SUBROUTINE  TSFACT Argument 1list: P

Description: Interpolates o-level temperatures to the surface.

Restrictions:

Arguments and FlA Description

arrays passed

TSFACT Lapse rate returned

p R*4 10 X o-level pressure
Common_areas Length T T Description
PHYSIC 70 Physical constants
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SUBROUTINE  VRLDE

Argunent list.

s e oo

L, BUF, NWRD, IRET

Description. This routine is used to read records of unknown length) called

by SATSND.
Restrictions: None
Argunents and | Type Dimensions | S | F Description
arrays passed
LU I*4 Logical unit nuaber
BUF R*4 Input buffer array
NWRD 1*4 Number of full 4-byte words
IRET 1*4 Return cnde
127
B




|
P
P
?

SUBROUTINE WINDPR Argument list: NS

Description: Upper-air wind check; called by ADPINS, This routine checks
both components of the wind observations prior to the analysis. Erroneous
winds are filled with 99999,

Restrictions: None

Arguments and | Type | Dimensions | S| F | A Description
arrays passed

— -

NS I*4 X Number of reports
Common_areas Length Description

(Same as INUPAR)

External references Description

LEQ1 Single logical comparison

CHKADP Lateral check

CUTADP Difference between observation and first guess check
DIFFRS Difference between observation and first guess

128
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SUBROUTINE  WIND2 Arpument 1ist: PR, PTOP, T, TT

¥,
LRt ek

Description: Performs a linear (n loz p interpolation of a mandatory-level
wind profile to the o levels,

Restr. stions: None

T e g —

e e e m v m e W v e o P T L roprEp s S - — -

f A Arguments and | Type § Dimonsions | S J F | A Description
’ arrays passed

—r . mian . e .- — - —— - ————— e - . - W ——. . - mw e s ks e s me N e o e -

X Reference pressure
pTOP R*=4 X Top pressure
| X Mandatory-level wind
| " R*4 1) X o=lovel wind
' , . e e e e e e e e+ e e e e e e
| Common areas ___ ___length = Description

None

B

“Description

s e e e m e wmm—— - = e

External Feferences

FIILIN Computes o-cdge pressures

——— s —
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SUBROUTINE $SMOOD Arguwent List  QIN

Deseription Nine-point amooth-desmooth on a global two-dunensional fweld,
called by SMOOTH.

Restrictions None

B e L . . . v e e s

Arguments and | Type | Dinensions | 8 | F | A Description
arrays passed

P —— e — . —— - - s o W - v - —— W - - T

QIN R*4 (46,72) X X Global model ficld

. oy b - — i ——— - . -y W e e - - e m e . e WA e e - et e .- -

Comaon areas o T Length T useraption |

FACOMM 107800 vork spuce
CNTRL 50 Forecagt parametors

o o 0 i i S s e i T A P Bt ko D WA o 4 e m e i s e w W r e s e m e M 4 M A O e e i e e A e W W W T e At e
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