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ABSTRACT

This report describes a computer software system called the
Cloud/Fog Analysis system (CFAS), which was designed to be a subsystem
of the U. S. Army's Experimental Prototype Automatic Meterological
System (EPAMS). The function of the CFAS is to create and maintain
information on cloud cover, fog and weather in near real-time on a
mesoscale grid network covering a given geographical area. The data
sources which the CFAS uses include teletype network transmissions of
surface and upper air observations and cloud cover prognostications.
State of the art techniques in automated meteorological data analysis
were adapted and utilized in the CFAS. An overall system description
as well as detailed descriptions of its component modules, principally

via the medium of annotated flow diagrams, are presented.
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SECTION 1
INTRODUCTION

1.1 GENERAL

History has recorded many times that the turning point of major
battles hinged on weather factors. In spite of technological advances,
the effectiveness of men and equipment in today's armies is still very
dependent upon vagaries of the weather. In fact, the need for accurate,

detailed aviation weather to support air mobile forces has intensified.

Most of the Army aircraft fly relatively slow and low over short distances
for small time intervals. These aircraft are more vulnerable to weather
because they cannot fly over it and lack sophisticated inflight and

ground controls to fly through it. They are sensitive to air turbulence

and most often require visual orientation to accomplish their mission.

Weather support information is either not adequately provided
or involves a highly labor-extensive operation; however, major hardware
components exist today and, given the appropriate software, it should be
possible to develop an automatic meteorological system to satisfy the
future needs of the field Army. The U. S. Army Atmospheric Sciences
Laboratory at White Sands Missile Range is developing such a system
called Experimental Prototype Automatic Meteorological System (EPAMS).
This final report covers the development of a technology in automated
analysis of surface, upper air, and pilot weather observations. Pro-
cedures that operate on a near real-time basis were developed to decode,
interpret and analyze these data and then create and maintain cloud and
fog information on a defined grid that applies at any specified geo-
graphical area. This computer program package is called a Cloud/Fog
Analysis System (CFAS) and was written for compatibility with and use
in the EPAMS program.




1.2 CONCEPT PHILOSOPHIES

l.2.1 Data Density

The quality and operational utility of the product of a meteoro-
logical data analysis system such as the CFAS varies as a function of the
data density. The data density in turn varies extensively within the area
ot concern to the Army. In enemy controlled territory or so called silent
area, almost no surface synoptic observations can be expected. On the
other hand, the regions in which friendly troops ‘are deployed are data
rich, particularly in surface observations. Consequently, given 1) an
automated system for collecting and processing these data in real time, 2)
an assist from the information that could be obtained from satellites,
weather radar and reconnaissance vehicles; and 3) an appropriate objective
analysis system, useful information on cloud cover, fog, and weather

conditions in the silent areas could be inferred.

At present the configurations of EPAMS does not contain pro-
visions for a real-time input of satellite or weather radar data. To
assure its continued operational utility throughout the evolution of
available data sources and densitiés, the CFAS was devised in such a
manner as to provide the best possible representation of cloud, fog and
weather conditions under a wide range of observational sources and

densities.

1.2.2 Data Sources

No one type of observational data completely depicts the Cloud/
Fog fields. Optical, infrared and, most recently, microwave sensors on
board meteorological satellites are most effective in providing total
cloud cover and cloud tops. This, unfortunately, is not the case for
multiple cloud bases and cloud or fog layers, which are often obscured
beneath higher cloudse. Analyses and predictions of global cloud coverage
on a 25-mile grid has been automated at the Air Force Global Weather
Central (AFGWC) at Omaha, Nebraska, and is available on a delayed time
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basis for input to EPAMS. These data have been incorporated in CFAS as
one of the data sources.

Cloud and fog data elements contained within regularly scheduled
teletype weather network transmissions such as the hourly Aviation Weather
Reports (AIRWAYS), Meteorological Aircraft Reports (METAR), three and six
hourly Surface Synoptic Reports (SYNOP), and six hourly upper air wind
radiosonde (RAOB) observations form the major part of the data sources.
These data sources provide the most valuable near real-time weather obser-
vations used in the Cloud/Fog Analysis System. Also, provisions have

been made for using unscheduled military surface, upper air, and pilot

weather reports which are expected to be available to the EPAMS. The
different types of data are processed and interpreted to extract Cloud/
Fog information in such a manner that allows for multi-level analysis

from the surface to more than three kilometers above ground level.

1.2.3 Data Interpretation and Analysis Techniques Utilized in the CFAS
It is not at all unusual to have missing parts in a standard
weather message transmission that degrades the value of an observational
sequence. Further, not all pieces of available data have the same value
or reliability. Procedures were established to determine the validity
or ranking of the observational data and to maintain the integrity of
the Cloud/Fog data base. Special observations, which are reported when a
significant change occurs were given greater weight than routine
messages. Consideration was given to the type of routine observations.

For example, aviation weather reports given in the AIRWAYS sequence were

given more value than meteorological observations contained within the
synoptic weather sequence code. Likewise, direct observational data was i

given priority over inferred information.

Since weather data is perishable and its representativeness

decreases with distance, older and more distant observations were ranked
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lower in value. Also, those weather messages containing either errors or
missing data were given a weighting that reduced their influence. These
procedures were developed to rank the observational data in a relative
manner so as to allow the most basic and reliable data to exert the great-

est impact on the objective analysis of clouds and fog.

Both clouds and fog are highly discontinuous in the horizontal
and vertical which greatly limits the application of standard objective
analysis methods. The vertical distribution and layering of clouds was
depicted by combining surface observations such as low, middle and high
clouds, present weather and visibility with upper air observations from
radiosondes and pilot reports. Although the vertical development and
horizontal continuity of clouds are dependent upon cloud type and the
interrelation between dynamical variables (winds and vertical velocities),
no attempt was made to study and incorporate these features. Terrain
was taken into account at each grid point in order that the analyzed cloud
heights could be presented relative to above ground level as is usually

desired by pilots flying via visual contact.

Within the scope of this effort, no attempt could be made to
develop new objective analysis methods or to establish quantitative
figures of merit for existing schemes. Much remains to be accomplished
in a better understéhding and formulation of more sophisticated and
accurate objective analysis models. Special attention needs to be
focused on technique performance for discontinuous variables in data-
sparse areas and in devising ways to extract valuable weather informa-
tion from nonmeteorological Army personnel to help close the data gaps.
These types of studies are basic to future improvements in mission

support involving clouds and fog.

1.2.4 Design Approach
The underlying philosophy of this effort was to proceed in a
manner that got the job done within the time available by reducing,
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interpreting, and analyzing weather data to provide a computer automated
Cloud/Fog Analysis that is compatible with the present stage of the
EPAMS development. It is recognized that vastly different levels of
sophistication exist within the many individual program elements. To
the extent possible, existing techniques were adapted for use including
selected elements of the AFGWC 3-D Nephanalysis Model which was modified
and adapted for use in the Army's EPAMS. Two major options are provided
for analyzing the data. The first uses all available data to "create"
an initial br'subsequent analysis throughout the entire boundaries of a
region called a window, which corresponds the region of responsibility

of a field Army. The second uses the available data to "update" the

analysis in a limited region within the field Army's area, which is called

a subwindow. The overall logic of the Cloud/?og Analysis System (CFAS),
details of individual program elements, computer program listings, and

operating instructions are documented in this report.

Many basic functions had to be accomplished before an analysis of

cloud cover and fog could be made. Attention was directed towards insur-
ing that each of these intermediate steps functioned properly so that the
overall computer program system worked as a total unit. The CFAS program
was designed in a modular or subroutine construction to allow for changes
in EPAMS and to easily accept future improvements in program elements.
The same attention and level of effort could not be given to each program
element. Whenever a choice was necessary, increase emphasis was placed
upon those functions that would be fundamental to any objective scheme

for analyzing fog or clouds.




; SECTION 2
| SYSTEM DESCRIPTION

The Cloud/Fog Analysis System (CFAS) is a computer software
package consisting of 30 subprograms coded in the language of FORTRAN V.
The CFAS was designed to be one of the subsystems of the U. S. Army's
Experimental Prototype Automatic Meteorological System (EPAMS). The func-

tion of the CFAS is to create and maintain information on cloud cover, fog
and weather in near real-time on a square grid covering a user-specified
geographical area from standard surface and upper air observations and
cloud cover prognostications. The development of the CFAS was essentially
engineering in nature in that state of the art technology in automated
analyses of meteorological data was adapted to the specific needs and
requirements of the principal application of the system (CFAS), i.e.,
support of Army aviation operations. These modified techniques were

then incorporated in the system.

The data sources that were specifically considered in the design

of the CFAS include:

1) Selected elements from scheduled teletype network trans-
missions of surface and upper air observations such as
AIRWAYS, SYNOP, METAR, and RADIOSONDE code messages.

2) The three-hour prognosis of layered cloud cover produced
by the Air Force Global Weather Central's (AFGWC) Three
Dimensional Nephanalysis Model (3D-NEPH).

3) Elements of nonscheduled and special weather observations
and reports with elements corresponding to those in either
of the above sources.

These data inputs are referred to collectively in this report and in the

programming documentation as observations-reports or OBS/REP. The input
data elements common to all OBS/REP are given in Table 2-1. Input data




Variable Name
In CFAS
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TABLE 2-1
DATA ELEMENTS COMMON TO ALL OBS/REP TYPES

Description

Distance in the eastward direction of OBS/REP site
from window reference point (hectometers).

Distance in the northward direction of OBS/REP site
from window reference point (hectometers).

OBS/REP site elevation above mean sea level (meters).
Time of OBS/REP (0-1439 minutes).

Type of OBS/REP

AIRWAYS, -1 if a SPECIAL

METAR, -2 if a SPECI

SYNOP, -3 if a SPECIAL

RADIOSONDE, =4 if a SPECIAL
AFGWC, 3D-NEPH

O ph WM+
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elements specific to AIRWAYS, METAR, and SYNOP type OBS/REP are given in
Table 2-2. Those elements specific to RADIOSONDE type OBS/REP are

contained in Table 2-3, and those specific to the three-hour prognosis of

layered cloud cover produced by the AFGWC'S 3D-NEPH model are given in
Table 2-4.

From a collection of these OBS/hEP, the CFAS will create a new
or update an existing Cloud/Fog Data Base (CFDB) consisting of fifteen
(15) parameters (described in Table 2-5) at each point on a square grid
covering a user-specified geographical window.

In addition to the OBS/hEP, the user must provide the items
specified in Table 2-6 via either the list of arguments in SUBROUTINE
CFEXEC, (the CFAS subprogram which interfaces with the EPAMS), DATA
statements in CFEXEC, or PARAMETER statements in SUBROUTINES CFEXEC,
COMOBR, and CFMAP. After more detailed testing and evaluation of CFAS,
many of the items in Table 2-6 will become constant or move from subroutine
arguments to DATA or PARAMETER statement elements. For the time being,
however, and in view of the experimental nature of the host system, EPAMS,
it seemed appropriate to incorporate the capability within CFAS of allow-
ing the user to easily change the more critical parameters of the system.
Suggested initial values for these items are given in the last column of

Table 2-6.

The data and control flow among the principal subprogram elements
of the CFAS are diagramed in Fig. 2-1. The following is a brief descrip-

tion of the system.

The CFAS receives task commands, operational parameters, and
OBS/REP from the EPAMS through CFEXEC. The first task command that the
CFAS must receive subsequent to startup of the EPAMS is to set up the
OBS/REP files on the mass storage devices, (i.e., TASK=1). This job is
carried out by BEGIN.
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FIG. 2-1 Data and control flow among the principal subprograms
in CFAS. .
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Variable Name
In CFAS

TABLE 2-3

DATA ELEMENTS SPECIFIC TO RADIOSONDE TYPE OBS/REP

Description

1Z(30)

IP(30)

1T(30)

IDD(30)

NRRL

Altitude of RAOB reporting level, (meters).

Pressure at RAOB reporting level, (millibars
% 10).

Temperature at RAOB reporting level, (degrees
Kelvin x 10).

Dewpoint depression at RAOB reporting level,
(degrees Celsius x 10).

Number of RAOB reporting levels.

-« ]2 =




TABLE 2-4
DATA ELEMENTS SPECIFIC TO AFGWC
THREE-HOUR CLOUD FORECAST FIELDS

Variable Name

1 In CFAS Description

; NTCLC Total sky cover 00-100.

; | MINBAS Minimum base of clouds, AGL* (dekameters).

3 MAXTOP Maximum top of clouds, AGL (dekameters).
LCOV(i) Percent cloud cover in the layer from surface to

] 45 meters AGL.

Lcov(2) 45 meters AGL to 91 meters AGL.

2 Loov(3) 91 meters AGL to 183 meters AGL.

] Lcov(4) 183 meters AGL to 305 meters AGL.

%l Lcov(5) 305 meters AGL to 610 meters AGL.

= Lcov(6) ’ 610 meters AGL to 1067 meters AGL.
Lcov(7) 1067 meters AGL to 1524 meters AMSL¥**.
Lcov(8) 1524 meters AMSL to 1981 meters AMSL.
Lcov(9) 1981 meters AMSL to 3048 meters AMSL.

*AGL = above ground level.

: 1 *%AMSL = above mean sea level.




Variable Name
In CFAS

NTCLC

NCEIL

NVV

MINBAS
MAXTOP

MSPWE

LCOV(1)
Lcov(2)
LCov(3)
Lcov(4)
LCOV(5)
LCOV(6)
Lcov(7)
Lcov(s)
Lcov(9)

TABLE 2-5
CLOUD/FOG DATA BASE PARAMETERS

Description
Total sky cover (00-100).

Height ceiling layer, (dekameters, AGL), minus if
variable.

Prevailing visibility at surface, (meters), minus
if variable.

Height of base of lowest cloud, (dekameters, AGL).
Height of top of highest cloud, (dekameters, AGL).

Most significant present weather element (WMO Code
4677).

Percent cloud cover in the layer from
Surface to 45 meters AGL.

45 meters AGL to 91 meters AGL.

91 meters AGL to 183 meters AGL.

183 meters AGL to 305 meters AGL.

305 meters AGL to 610 meters AGL.

610 meters AGL to 1067 meters AGL.
1067 meters AGL to 1524 meters AGL.
1524 meters AGL to 1981 meters AGL.

1981 meters AGL to 3048 meters AGL.



*awayos sysATeue 8y} butjenyeAd pue HUT3S8] JO 9OUSTUSAUOD 8Y3 J0j A8T0s sjuswnbIe SUTINOIGNS Spew oIsm sIdjswezed asayl

*szojewesed or31o8ds 931S I9Y30 9Yy3 aIe Se SJuUBWSIL}S YIVQ BTA 38S A1ejetadoadde siow aq
¢a103j818y3 ‘pnom pue o1j1oads 83TS 3eYMOWOS are sisjswered 8s8Y3 3BYJ MOYS TTTIM SUOTIBNTEAS pue $3S83 3BY3 Pa3oadxa st 3]

*(*uwf) 3Todex 3seq B 03U PAUTQWOD

T

0z 03 d3Y/SE0 USSMISq SOUBISTP WNWIXEW X Hama
(Utw 6€v1-0) @3epdn I0 uotjesro 8yy ug
pasn aq 03 d3Y/SHO 3ISAPTO 8y} jo awll X QTOWAL
*(°uny) ‘pezepdn aq
D3 Mopuimqns ay3 jo yzbual yinos-yjzaoN X NTIA
*(°unf) ‘pejepdn aq
03 mopuimqns ay3 jo yjbusy j3sem-3seg X NIX
 (+uy)
‘pejepdn aq 03 Mopulmqns ayjz jJO JI8UIOD
puey 33o1 Iamol 8y3 jo jutod 8ouazajzax
MOpUTM 343 WOI} 3oUe3STP PIBMYIION X OA
.A.Ev—v
“pajepdn 8q 03 mopuimqns ayj3 jJO Iauxod
puey 3391 Iomol &Yz jo jutod @dudzsjex
MOPUIM 8y} WOI} 8due3SIP pIemjseqy X ox
*93epdn
J0 uoTj3eaIO GJJD) JO SWIJ SdOUBIIAY X INIL
€040 3seT ay3 ajepdn = ¢
9730 Mau e 8je8I) = ¢
d3y¥/sg0 uo 3ndur =g
sa113 9bero3s d3y/sgo0 dn 3es = 1
(v-1) SWvd3 Aq pa3jsenbax jysel X ASYL
aniep ferjtug swep wexboxdgng sweN wexboadqng 23x3d40 ul uwey
pa3sabbng uot3draosag juswajels Isjdwered juawele}s ejeq 3s17 juswnbay aigeiaes

JOHILI3IW 1NdNI

SYF1INVHVd SY40 d9I4IO03dS ¥3SNn

9-¢ JT1dvl

figs,

-




SR

w
4
y 3

*szajawered orjroads 9315 I9Y30 Yz aIe Se SFuUsWSIeIS YIVd elA 38S Atezetradoxadde sxcw 8q
¢9I1038I18y3 ‘prnom pue o1jIoads 831S jeYMawWOS aIe sIajawered 858y3 Y3} MOYS TTIM SUOTIBNTEAd pue $3S33 ey} pajoadxe ST 31
<aweyss stsAyeue ayj burjenTeAs pue BUT3S8] JO SOUSTUSAUOD 8y} I0j A8T0s sjusunbie sUINOIQNS spew aIsm sIsjawered wmmchﬁ

*pa1ti 8q 03
ST 904D pejepdn I0 pajeaIds ayj aIaym

8113 €040 8Yy3 Ut Iaqunu }20T7q 8yl X 1noMaN

v *pasn sadue3sIp }3jOo-3no jo Isquny X HOmmz
*(s3tun jutod ptab) jutod
ptib syj3 3e zejawered gJj) e bututw
-I939p ut pasn jIxodex 3saq e jo jutod

b ‘e ‘2 ‘1 p1ib e wWoIj sasuelsip A Io X F30=-3n) X AAnVOmmH

*0ST +59sed I3Y3j0o e UT pasn 3juejsuod awr] X AAmVQ=>H
*(*utw) jussaxd
ale ATuo sSpnoTo STPPIW PUB SATFOSAUOD

*oct uayMm stsATeue UT pasn JUBFSUCD BWT] X HANvu=>h
uA chEV
juasaxd aIe ATUO SPNOTO SATJISAUOD

*0S uaym sTSATeUE UT pasn 3JUB3SUOD SWI]L X Hnavus>H
*(°upf) seseo Iayzo [Te

*00T l103 SsTsATeue Ul pasn jue3suod 8duelsiqg X aAmvaHo
*(*upj) jussaxd axe
ATUO SpnoTo @TppIW PuB SATIDSAUOD UIYM

08 sTsATeuUB UT pasn 3UB3SUOD 82URESTQ X Aﬁwvhwmn
*( *uny) juasaxd
a1e ATUO SPNOTO SAT3D9AUOD USYM

o4 STSATRUB UT pasn 3ue3suod 8oue3std X AAAvaHa

anfep Ter3rul sweN wexboidqng swep wexboxdgng 23X3d40 vl auwen

pajsabbng uot3dtaonsag juswaje}s Iajaweled juaweje}s eijeq 3517 juswnfay argeiIep

GOHLIIW INdNKI

SYF1IWVHYd SY40 d9I14103dS ¥3IsSn
9-¢ J1dvl
(penut3uo)d)

16 -




*00Z Sem SydD jo buibbngep pue 3no)o8yos 8Yyz UT AHINT Pue XHINT I03j p@sn anyea o..Fm
*sjutod praib jo Jequnu = &,HN

*ajepdn I0 uOT}EBID B IO

‘009 pasn aq 03 d3Y/SE0 3O I3qunu wnwixeW | JVW4D “YSOW0O ¢D3X3dD H4ON
*(*uor)
n.ooo ‘moputm g130 30 Yzbual Yznos-yjaoN dVWiID €03x3do AHINT
m.ooo (*uy) ‘moputm gqdd 3o yjbuel 3sem-3se3y dvWd0 “03x3d40 XHINT
o4 *(*uy) buroeds juyod prad dVWd) ¢03xX3d0 ayo
*jqutod ptab
ay3 3e Iojewered ggioy © 9jepdn o3
paxinbax aouejstp jjo-3no 3sebrey ayj3
1 UTy3tM s3zodeI 3seq jJO IBQUNU WNWTUTH 03X340 HENW
*sjutod p1Ib 8yjz jo (88T
a1jgoeds 831§ ©9S UPAW SAOQE UOTIPAST® UTBIIS] 03x3d0 NEHS:%
o1jyoeds 831S [seaibep‘Mmoputm ayj} jJO UeTpTIaw TeIJUS)D 03X340 awo
°(*up{) mopuim
9140 9yl jO I8uIoo puey 338 IsmOT
21310ads 8315 [eU3 JO 93BUTPIO0O PTI6 WIN Y3NOS-Y3ION 23X340 23HA
*(*unj) mopuim
80140 9Y3 jJO JBUI0O puey 338] IaMOT
o13199ds 931s 8y3 jo 83BUTPIO0D PTI6 WIN 3sem-3seg 03X340 438X
°9T113 &Yy uo §d4D pe3jep
4 ~-dn 10 pejesars sy3 sapedaad jey3 uotl
ip -BWIOJUT UOTIEOTITIUSPT JO SPIOM USL X (0T1)IN3aI1
:
1k SnTeA Terjrux sueN wexboxdgng sweN wesboxdqng 03X340 Ul awen
3 pajysabbng uor3drassag Juswalels I3jdweled jusawelels ejeq 3517 juaunbay ERCLRE 7))
il QOHL3IW 10dNI
| m SHYILIWYHVd SY4D d3I4103dS ¥Isn
{ 9-z 3T4v1L
5
¥ (panutjuo))
Wi o £ L5

1t/




i NN L2 i 0 St s m st

PP

OBS/REP are input (i.e., TASK=2) to the CFAS one at a time
through the array OBSRPT in the argument list of CFEXEC. OBSRPT is an
integer one dimensional array of 143 words. The placement of the indi-
vidual OBS/REP elements in this array is discussed in Section 4. CFEXEC
selects either SFDINT, UADINT, or AFDINT to interpret the OBS/REP on the
basis of its type. Interpretation of an OBS/REP is the calculation,
determination or inference of one, some, or all of the CFDB parameters
at the site of the OBS/REP from the data therein. AIRWAYS, METAR, and
SYNOP type OBS/REP are interpreted by SFDINT. RADIOSONDE type data are
interpreted by UADINT and cloud cover prognostications are interpreted by
AFDINT. After the interpretation, the first 44 words of the OBS/REP are
filed by STOREC.

With TASK=3, CFEXEC performs a creation of the CFDB. Creation
is the generation of the CFDB parameters at every grid point in the

window using all filed OBS/REP with associated observation or verification

times (TIME) no older than a given time, TYMOLD. The qualifying OBS/REP

are retrieved from the files by RETOBR. A determination of the appro-
priate distance and time constant (DIST and TYMC) to associate with each
OBS/REP is obtained by RETOBR. A "best reports" list is then compiled by
COMOBR from the 1list of qualified OBS/hEP. A best report is determined
at each OBS/REP site using the information contained in all OBS/REP
within a specified distance of the site (DSP in Table 2-6). The tech-
niques used in formulating the best reports provide a means for combininjy
complementary information in or resolving conflicting interpretations
among two or more OBS/REP close in space and time and, therefore,
presumably depicting the identical meteorological situation. The best
reports file is input data to CFMAP, which uses an exponential time-
distance weighting scheme in analyzing the CFDB parameters at the grid
points. The newly created CFDB is then output to a file.

The steps in an update, TASK=3, are the same as those in a
creation. In the update, however, the CFDB parameters are calculated

for a subsection of the window referred to as a subwindow. The parameters

o 18 -




which specify the subwindow are supplied by the user and input through
the argument list of CFEXEC.

Detailed descriptions of each of the subprograms in the CFAS

are given in Section 3.
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SECTION 3
DESCRIPTION OF CFAS SUBPROGRAMS

The procedures and techniques embodied in the CFAS subprograms
are described in this section. Annotated flow diagrams have been used
extensively in the descriptions of the subprograms. Step identification
labels in the flow diagrams correspond to symbolic statement labels,
whenever the latter are present. In the cases where a step identifica-
tion label is required in the flow diagram because of a page break or
where the explicit depiction of a DO loop is needed, an alphabetic label
is used in the flow diagram. It is hoped that this labeling correspon-
dence will facilitate the reader's comparison of the flow diagram with

the program code listings in Appendix I.

The major emphasis of the flow diagrams is to show the logical
processes in the subprograme To facilitate this, detailed descriptions of

numerical calculations are not shown in the flow diagrams.

3.1 SUBPROGRAM ELEMENT AFDINT

SUBROUTINE AFDINT is used to process the layered cloud cover
forecasts from the AFGWC 3D-NEPH model. The height boundaries of the
first six layers in the 3D-NEPH model output are referenced to ground
level and are identical to the boundaries of the first six layers in the
CFDB. Consequently, the forecast cloud cover for these layers as well as
the forecast total cloud cover, minimum base and maximum top require no
processing for use by the CFAS. The height boundaries of the remaining
layers are, however, referenced to mean sea level. This data together
with the terrain elevation at the location of the 3D=-NEPH data is used
by AFDINT to calculate cloud cover in the seventh through ninth layers

of the CFDB.
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3.2 SUBPROGRAM ELEMENT BAKUTM
3.3 SUBPROGRAM ELEMENT BEGIN

3+.3.1 Storage and Retrieval Initialization Via Subroutine BEGIN

Two files called File I and File J are used for OBS/REP data
storage. File I contains recent data records while older data records
are maintained in File J. To store an OBS/REP data record in the OBS,/REP
data base, the user simply calls subroutine STOREC and supplies the
starting address of the OBS/REP. Subroutine STOREC stores the OBS/REP
in File I, performs bookkeeping functions, and when necessary, transfers
older OBS/REP data records from File I to File J in order to make room

for more recent OBS/REP data records in File I.

File J is a ring buffer of NBLKFJ blocks, where each block
contains NRPBFJ OBS/REP data records. These variables are initialized
in subroutine BEGINe Subroutine BEGIN defines the number of words per
OBS/REP data record as NWDREC and thus the number of words per block in
File J equals NWDREC * NRPBFJ which is called NWDBKJ. When it becomes
necessary to transfer OBS/REP data records from File I to File J, the NRPBFJ

oldest data records in File I are stored in table JBUF, in order of obser-

vation time, and the contents of JBUF are transferred to File J as the
next block in the ring. After NBLKFJ blocks have been stored in File J, :

the next block is stored over the oldest and so on. Since all block trans- |
fers between core and mass storage File J are through buffer JBUF, the }ﬁ
user should insure that the dimension of JBUF is greater than or equal to ;f’
NWDBKJ. 3 a

The size of File J will depend on the amount of mass storage
available and the number of hours of old data which the user wishes to ri
maintain. The size of the blocks in File J will depend on the amount of

core storage which the user can allocate for the dimensioned table JBUF.

- 21 =




Subroutine STOREC will be called upon to store OBS/REP data

records having random observation times during the past several minutes

SRl 4o i o Ll aa

or hours. The purpose of File I is to maintain the most recent NINTAB
OBS/REP data records in terms of observation time. Since recent date is

likely to be the most valuable data, File I is structured in a manner

! which facilitates usage of recent OBS/REP‘S. Blocks in File I contain
OBS/REP's observed in sub-areas of the grid map. Retrieval of a block
from File I brings all the OBS/REP's for that sub-area into core in one

mass storage=-to-core transfer.

As mentioned above, the oldest OBS/REP data records are trans-
. ferred from File I to File J on a NRPBFJ at a time basis whenever a
E | block in File I becomes full. Since subroutine STOREC can store OBS/REP

data records only in File I, File I must be large enough to carry all

o T A

OBS/REP data records having observation times during the past several
minutes or hours plus an additional NRPBFJ OBS/REP data records. OBS/REP
data records received by subroutine STOREC which have observation times
older than the most recent OBS/REP in File J will not be stored in File

I and thus not included in the OBS/REP data base. From the above, it

D o
SRR F

S S i B B

can be seen that one of the functions of File I is to serve as a buffer

between the random arrival of OBS/REP's for random observation times

e —

and File J which contains OBS/REP's sorted by observation time.

For each OBS/REP data record stored in File I, four words are
maintained in a two-dimensional core array called ITABLE. The first

dimension of ITABLE must be four, and the second must be greater than or

equal to NINTAB. The four-word ITABLE entries contain the following for
an OBS/REP:

1) observation time in minutes (0-1439),

2) relative X coordinate in hectometers,

3) relative Y coordinate in hectometers,

4) pointer to block and record number in File I.

Four-word entries in ITABLE are always maintained in sorted order in

- 22 -
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terms of observation time with the OBS/REP having the most recent observa-
tion time represented by the four words in the first column of ITABLE.

The contents of ITABLE are updated each time a new OBS/REP is stored via
subroutine STOREC. NINI represents the number of four-word entries in
ITABLE and thus the number of OBS/REP data records in File I. NINTAB and
the second dimension of ITABLE are limited by the amount of core which

can be used for ITABLE. This also limits the number of OBS/REP data
records which can be maintained in File I. ITABLE permits the user to

scan time and location of OBS/REP's before doing data transfers to retrieve

them. Thus, efficiency is gained by making ITABLE as large as possible.

Blocks in File I contain NRPBFI OBS/REP data records per block,
and hence contain NRPBFI * NWDREC = NWDBKI words per blocke NRPBFI
must not exceed 99, All blocks transferred to and from File I are
through core buffer IBUF which must be dimensioned equal to or greater
than NWDBKI. Blocks in File I contain recent OBS/REP data records for
a specific sub-area of the grid called a sector. Within blocks, OBS/REP
data records are sorted by observation time. This method of storage
permits the user to retrieve all of the recent OBS/REP data records for
a local geographic area in one mass storage-to-core transfer into IBUF.
Consequently, efficiency is gained by making IBUF and NRPBFI as large

as possibles

Establishment of sector boundaries is performed by subroutine
SECTORe In subroutine BEGIN, the size of the grid is defined by NROWS,
NCOLS, and the number of hectometers per grid unit UTMPGD. Variable EDGE
defines the minimum distance from outside grid points to the outer border
of the outside sectors in hectometers. OBS/REP data records received
from within this area are to be saved while those outside are to be
discardede Subroutine SECTOR uses the above information to divide the
total area for which data is to be saved into square sectors. The maxi-
mum sector size is limited by the variable MAXGPS which specifies the
maximum number of grid points per sector. Through MAXGPS, the user
should select a sector size that is as large as possible. Blocks in

- O3
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File I can contain a maximum of NRPBFI OBS/REP's for their corresponding
map sector. Whenever a block in File I contains NRPBFI OBS/REP's, or
whenever File I contains NINTAB OBS/REP's, the oldest NRPBFJ OBS/REP's

are removed from File I to form a block in File J, and NINI is decremented
by NRPBFJ. The above process is repeated until space becomes available in
the File I block that was full. Large sector sizes have the advantage

of reducing the number of mass storage-to-core transfers required when

retrieving data.

P PIVUCRECIR T F- W = ST

The upper 1limit on MAXGPS is determined by the following:

1) The number of OBS/REP data records per block in File
I (NRPBFI).

2) The rate of data observations in the data-rich areas.

B o T ———

3) The time interval for which File I is to maintain recent

3 : OBS/REP data records before transferring them to File J.

As an example, let us assume that each OBS/REP contains 44
words (NWDREC = 44) and that due to core limitations, the dimension of
IBUF is 3750 words. The number of OBS/REP's per block in File I is thus
determined (NRPBFI = 85). Let us also assume that we wish to maintain
all OBS/REP's that were observed during the past hour in File I to
facilitate rapid retrieval by time and location. Also assume that in
the data-rich areas, OBS/REP's are generated at the rate of five per
hour for a surface area the size of one grid square. The maximum sector

size is thus 85/5 = 17 grid squares. MAXGPS = 17 provides subroutine

AR R NS R BEA N

SECTOR an upper 1limit for sector size.
3.4 SUBPROGRAM ELEMENT BLKIN f

3.5 SUBPROGRAM ELEMENT BLKOUT

3.6 SUBPROGRAM ELEMENT CASES f
! CASES is a subprogram with six entry points which was taken

directly from the AFGWC 3D-NEPH model. The six elements constituting

« DA -




CASES are used to calculate the amount of cloud cover in two or three

layers given the probabilities of clouds in the layers and the total

cloud cover. Also taken into account when given is the low cloud amount

and the presence of towering cumulus or cumulonimbus cloudse.

The six entry points and the calculations performed by each

are as follows:
CASEl

CASE2

CASE3

CASE4

CASES

CASE6

Calculates three layers of cloud cover given total
cloud cover, assuming layers are completely random.
Calculates two layers of cloud cover given total cloud
cover, assuming layers are completely random.
Calculates three layers of cloud cover given lowest
cloud cover and total cloud cover, assuming a tower=-
ing cumulus in layers 1 and 2 and random cloud cover
in layers 2 and 3.

Calculatzs three layers of cloud cover given lowest
cloud cover and total cloud cover, assuming a cumulo-
nimbus in layers 1, 2 and 3 and random cloud cover in
layers 2 and 3.

Calculates three layers of cloud cover given lowest
cloud cover and total cloud cover, assuming layers

2 and 3 are completely randoms

Calculates two layers of cloud cover given lowest

cloud cover and total cloud cover,

3.7 SUBROUTINE CFEXEC

3.8 SUBPROGRAM ELEMENT CFLAY

3.9 MAIN PROGRAM ELEMENT CFMAIN
CFMAIN is a main program that was used to drive the CFAS in

the final stages of debugging and checkoute. Since the CFAS is normally
driven by the EPAMS, CFMAIN is not used and is, therefore, not a part of

the CFAS. A listing of CFMAIN is given in Appendix I.
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3.10 SUBPROGRAM ELEMENT CFMAP
SUBROUTINE CFMAP employs a time and distance exponentially
weighted average value of observations lying within specified distances
(i.eey cut-off distances or search square sizes) of a grid point for
analyzing the CFDB parameters at the grid point. A further weighting of
a particular observations influence on the grid point value is the
OBS/REP's value which is incorporated multiplicatively with the expo-
nential factore. This analysis concept is an adaptation of the techniques
described by Mount, et al, Ref. 23 Barnes, Ref. 3; and Davis, Ref. 3.

The weighting technique employed herein gives recognition to
differences in time and distance scales of the various meteorological
conditions which may be encounteredes One of these time and distance
constants is selected in the weighting of each OBS/REP. The constants
selected are dependent upon the probable presence of local cellular
convective activity in combination with or in the absence of synoptic
scale stratiform cloud systems. For identified convective clouds in
the absence of both high and middle level stratiform clouds, the first
time and distance constants are selectede For identified convective
clouds and either but not both middle or high level clouds or identified
showery type precipitation, the second set of time and distance para-
meters are used. In all other cases the third set of time and distance
constants are usedes The actual inspection of the OBS/REP wherein the

applicable constants are determined is made in SUBROUTINE RETOBR.

The values of these constants as well as the number and values
of cut-off distances or search squares, and the minimum number of obser-
vations required to analyze the CFDB parameters are system parameters
whose values can be reasonably finalized only after an indepth evaluation
of the CFAS. Consequently, they have been incorporated as variables to

be supplied by the user in this version of the CFAS.

T e R —
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3.11 SUBPROGRAM ELEMENT COMOBR

The purpose of SUBROUTINE COMOBR is to form the best reports
file from the list of time-qualified OBS/REP retrieved from the mass
storage files by RETOBRs A best report is formed at the site of each of

the time-qualified OBS/REP. Our definition or conception of a best report
is a synthesized report in which the values for each of the CFDB para-
meters is a most probable values The most probable value is the one
selected from a list of values of that parameter obtained from a group

of OBS/REP lying within given distance of the best report site. The
details of the process by which the most probable value is selected are

shown in the flow diagram.

A critically important parameter in the selection process is
the maximum distance, ie.es, DSP, from the best report site that within
which candidate OBS/REP must lie. This value must be such that each of
the candidates can, with reasonable assurance, be assumed to have been
witness to the same meteorological situatione Time is also important
in this regard, and its impact is accounted for in the fact that the list
of candidate OBS/REP are time qualified. Second order time differences

are also accounted for directly in the most probable value selection

process.

Our ultimate intent in the incorporation into CFAS of the
techniques embodied in COMOBR was 1) to have a logical means for select-
ing a correct value for a parameter when there existed conflicting infor-
mation in a group of proximate OBS/REP, and 2) combine complementary
information in the group of proximate OBS/REP.

3.12 SUBPROGRAM ELEMENT DEPCLD
SUBROUTINE DEPCLD was adapted from the AFGWC-3D NEPH model.

It is used to convert dew point depression, temperature and pressure into
percent cloud cover. The temperature, pressure and dew point spread are

used to compute condensation pressure spread (CPS) valuess CPS is
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defined as the pressure change required for an air parcel to attain
saturation. Uncorrected CPS values (Cu) are computed first according to
Eq. l, Refs. 1 and 5,

Cu = (T - T,), [-4.9 - 0.93(R,_/1000) - 9. (P, /1000)2] (1)

where (T - Td%. Temperature-dew point spread at the midpoint of a

layer.
PL = Pressure at the midpoint of the layer.

Next, a multiplicative correction factor, K , based on temperature at
the midpoint of the layer, is calculated and applied to Cu to obtain the
correct CPS. Finally, Eqe 2 is used to compute an integer, INDEXjy which

provides the entry point into a CPS=cloud amount conversion table.

s ——————

INDEX = 0.5 K Cu + 1.5. (2)

The CPS-cloud amount conversion tables are a set of empirical tables
which were derived by Edson, Ref. 5. The tables are for 850 mb., 700 mb.,
500 mbey and 300 mbe In order to obtain cloud amounts for each CFDB layer,

values are taken from two of the above tables and the layered amount is

obtained by interpolation. For midpoint pressure values greater than
850 mb., values from the 850 mb. table are used.

3.13 SUBPROGRAM ELEMENT FOG

SUBROUTINE FOGy which was adapted from the AFGWC-3D NEPH model,
calculates sky cover due to fog from horizontal visibility and the type
of fog as reported in the surface weather. The determinations of cloud
cover amounts due to the various types of fog and the determinations of

the height of the top of the fog layer utilize considerable empiricism.

3.14 SUBPROGRAM ELEMENT GETOB1

3.15 SUBPROGRAM ELEMENT GET1BW

s 98 =
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3.16 SUBPROGRAM ELEMENT GET1FW

3.17 SUBPROGRAM ELEMENT ITMDIF

3.18 SUBPROGRAM ELEMENT ITOJ

3.19 SUBPROGRAM ELEMENT LAYCLD

SUBROUTINE LAYCLD constructs cloud layers from layered cloud
data in AIRWAYS, METAR and the optional eight-group of SYNOP messages.
LAYCLD will utilize assumed values for high, middle and low cloud base

e et N, TN 78 s

heights when the reported base heights are missing or are found to be
inconsistent with other data in the OBS/REP. Other features incorporated
in LAYCLD include:
b | 1) a consistency check between the reported base height of a
V cloud layer and the reported genus of the cloud,
2) a determination of the KIND (i.e., high, middle or low)

of cloud layer from the genus of the cloud as well as base

height of the layer, and
3) a determination of the value of the OBS/REP based upon its

completeness and internal consistency.

3.20 SUBPROGRAM ELEMENT MVLCOV
3.21 SUBPROGRAM ELEMENT NOSECT ﬂ

3.22 SUBPROGRAM ELEMENT RAOB
SUBROUTINE RAOB, adapted from the AFGWC-3D NEPH model, analyzes

AR

temperature pressure and dew depression profiles from upper air soundingse.
Heights are computed for the significant levels in the report using the

hydrostatic equation. Dew point depressions are calculated at each level

where the reported value is missing according to Eqge. 3.

T - Ty = +285 (T - 273.) 4 20.6, (3)

- 20 -
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temperature in °K,

E | where T

dew point temperature in “%.

Tg

Pressure, temperature and dew point depression values are then calculated
at the midpoints of each of the CFDB layers by linearly interpolating
between adjacent radiosonde levels. A value determination of the OBS/REP
based upon the fraction of temperatures and dew point depressions, which
are reported as missing, is made in this routine. This value determina-
! tion is then combined in SUBROUTINE UADINT with one based upon the number
| of CFDB layers for which cloud cover information could be inferred to
arrive at the final OBS/REP value.

3.23 SUBPROGRAM ELEMENT RETOBR
This routine is used to retrieve interpreted OBS/REP from the

R T .

file and inspect them to determine which time and distance constant in
SUBROUTINE CFMAP is applicable to them and then tag them accordingly.

: The OBS/REP are retrieved in reverse chronological order starting with
ﬁ‘ the one made closest to map time (i.e., TIME) and going backwards until
the last one made prior to TYMOLD or the last one on the file is reached.

3.24 SUBPROGRAM ELEMENT SECTOR

3.25 SUBPROGRAM ELEMENT SFDINT
SUBROUTINE SFDINT, adapted from the AFGWC-3D NEPH model, directs

the interpretation of AIRWAYS, METAR and SYNOP type OBS/REP.

The most significant features of SFDINT include the following:
1) Layered cloud data when reported in a SYNOP type OBS /REP
override the information in the low, middle and high cloud

data groupe. | B
2) Multiple present weather reports are accommodated, and the |
most significant weather element deduced and included as a

| CFDB parameter.
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3) SUBROUTINES FOG, LAYCLD and SYNOP are called by SFDINT to
construct cloud layers from fog, layered cloud and low,
middle and high cloud data respectively. The information
contained in each of these constructed cloud layers consists
of the KIND of cloud layer (low, middle, high, fog, lowest
or clear), the base and top of the layer and the percentage
sky cover in the layer. These constructed cloud layers are
then used to determine the percentage cloud cover in each
of the CFDB layers, the minimum base and maximum top of the
clouds.

4) Final and default OBS/REP value determinations are made

herein.
3.26 SUBPROGRAM ELEMENT STOREC

3.27 SUBPROGRAM ELEMENT SYNOP
This routine, adapted from the AFGWC-3D NEPH model, analyzes

the mandatory low, middle and high cloud information in SYNOP type OBS/REP.
These data contain a limited amount of information from which layered
cloud amounts can be determineds The only sources of layered data are

the amount of all low (or middle) clouds present and the height above
ground of the lowest cloud seen. If low, middle and high clouds are
observed, the elements of the OBS/REP do not contain sufficient informa-
tion to accurately define each cloud layer. Only the presence, absence

or 50% probability of clouds in each height category can be determined
from the data. In view of this, only an estimate of the most probable
values of cloud cover, base and top of up to three cloud layers can be

inferred from the data in a SYNOP OBS/REP.

The estimates of the base of the cloud layer and percent of
coverage in the layer are made from the total sky cover, cloud type, low
cloud cover, base of low or middle clouds and present weather using a
complex decision tree embodied in SUBROUTINE SYNOP. In the course of
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the decision process, probabilities of clouds within a height category
are assigned as followss

if cloud type = O, 0% probability;

if cloud type # O, 100% probability;

if cloud type = missing, 50% probability.
In addition, if towering cumulus or cumulonimbus clouds are reported, this
fact is noted. Having determined the probabilities of clouds within the
height categories and given total sky cover and low cloud cover, towering
cumulus or cumulonimbus when specified, SUBPROGRAM CASES employed to
estimated coverage in layers assuming random distribution of the cloud

elements within each layer.

The bases of the clouds within each of the three categories are

computed in the following manner:

BL = 2200 = 300 X KWEA, (4)

where B; = base of low clouds (feet, AGL),

KWEA = a weather factor determined from present weather as per

Table 3-1,
By = 10300,
where By = base of middle clouds (feet, AGL), : (5)
By = 35000 - 13000 (L/90),
where By = base of high clouds (feet, AGL), (6)

L = latitude (degrees).

As is done in the case of layered cloud data interpretation in
SUBROUTINE LAYCLD, whenever a cloud layer is determined to be overcast,
cloud amounts for the remaining layers above are set equal to missing.
Also, the cloud amounts for all layers from the surface up to and includ-
ing the overcast layer are assigned values of zero. This procedure is
necessary to insure that if these layers are not affected by subsequent
decisions, they will reflect clear conditions.

. 3D -
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TABLE 3-1
CONVERSION FROM PRESENT WEATHER TO WEATHER FACTOR

Ww (WMO CODE
Type of Weather 4677 or 4678) KWEA

0-9 0
Mist 10 1

11 - 14 0
Precip in sight 1S 1
Precip in sight 16 2
Thunder 17 2
Squalls 18 2
Funnel clouds 19 3
Drizzle, past hour 20 1
Rain, past hour 21 1
Snow, past hour 22 1
Rain/snow, past hour 23 2
Freezing dirzzle/rain, past hour 24 1
Rain showers, past hour 25 2
Snow showers, past hour 26 2 .
Showers (hail/rain/snow), past hour 27 2
Ice fog, past hour 28 0 | §
Thunderstorm, past hour 29 2 [

30 - 49 0 i
Drizzle 50 - 59 1 I
Rain 60 - 69 2 =
Snow 70 - 79 2 f
Showers 80 - 89 2 g
Thunder showers 90 - 99 < ;
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3.28 SUBPROGRAM ELEMENT TOPS

This routine, adapted from the AFGWC-3D NEPH model, determines
the tops of cloud layers whose constructions were begun in LAYCLD, FOG
or SYNOP. Cloud thicknesses are first derived from the height of the
base of the cloud layer, cloud amount in the base layer and the present
weather factor KWEA described in Section 3.27 on SUBROUTINE SYNOP. Cloud
tops are then obtained from the cloud thicknesses and the heights of the
bases of the cloud layers according to Eqe 7,

Ty = By + Dp(Kp) + Bg %61(Ko) + F* {Dp(Kp + 1) 4 B *S(Kp + 1)), (7)

where

Ty = height of top of cloud layer above terrain;
Br = height of base of cloud layer above terraing
DT(KF) = cloud thickness, a function of cloud-weather index;
Kg = cloud-weather index, a function of cloud amount and
weather factor;
ST(KF) = cloud thickness coefficient, a function of cloud-weather
index;
BsL = height of base of cloud layer above mean sea levelj
Fp = cloud amount (%) in base layer.

The relationship between Kg, Dr(Kg) and St(Kg) is given in Table 3-2.

Cloud tops are also computed exclusively from the weather
factors (KWEA). If KWEA = 1, cloud tops are assigned to a value of
9,000 feet. If KWEA = 2, cloud tops are assigned to a value of 14,000
feet. If KWEA = 3, cloud tops are computed according to Eqe 8,

Ty = 40000 - 10000 * (LATITUDE/90) (8)
where

= maximum height of cloud tops (MSL).
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Finally, the maximum value of the two computed cloud tops is assigned as

the value for the top of the cloud layer.

TABLE 3-2
RELATIONSHIP BETWEEN K¢, Dp(Kg) AND St(Kg)

Kg Dy St
1 0 0
2 1287 0.13108
3 2843 0425523
4 4323 0.41947
5 5864 0.62827
6 7636 0.87444
7 9843 1.11910

3.29 SUBPROGRAM ELEMENT UADINT

SUBROUTINE UADINT directs the analysis and interpretation of
upper air soundings of pressure, temperature and dew point depression.
Before calling SUBROUTINE RAOB, which analyzes the sounding, UADINT
insures that the sounding is in the form that RAOB requires. After
calling SUBROUTINE DEPCLD, which calculates the cloud cover in the CFDB
layers from the analyzed sounding, the final value of the OBS/REP is
determined in UADINT on the basis of the number of CFDB layers for which

cloud cover or the absence thereof could be determined.

3.30 SUBPROGRAM ELEMENT UTM
SUBROUTINE UTM, obtained from the ASL-WSMR¥*, converts latitude

and longitude to universal transverse mercator (UTM) easting and northing
coordinates. UTM is called by BAKUTM, also obtained from ASL-WSMR,

which calculates UTM coordinates from latitude and longitude.

*
Atmospheric Science Laboratory, White Sands Missile Range.
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SUBROUTINE AFDINT

' ( stamt )

Z=3.281+1Z Convert terrain height of 3D-NEPH data point to feet.
1 YES 3D-NEPH data point terrain height less than 150 feet
~ § AMSL*,

{ NO

|

b i YES 3D-NEPH data point terrain height greater than
2 1500 feet AMSL.

. NO

=2 LCOVB (1 + 6) Set cloud cover in the seventh through ninth CFDB
4 =MAXO (LCOV (I +6), layers equal to the larger of the 3D-NEPH cloud
- LCOV (1 +7) i . i

| 1=1,3 covers in the corresponding or next higher level.
]
|

YES @ 3D-NEPH data point terrain height greater than

1650 feet AMSL.
NO
Set cloud cover of the seventh and eighth CFDB layers
LCOVB(7) = LCOV(8) ; _
LCOVB(8) - LCOV(8) equal to c!oud cov.er of the eighth 3D-NEPH layer and
LCOVB(9) = MAXO the cover in the ninth CFDB layer equal to the larger
(LCOV(9), Lcov(101) of the cloud covers in the ninth or tenth 3D-NEPH

layer.

ke e

|

3300 feet AMSL..

3
E 1 YES @ 3D-NEPH data point terrain height greater than

neCT AV ANILARIE rany

ki SN

*

T

T

3
B
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i LCOVB(7) = LCOV(9) Set cloud covers in the seventh, eighth and ninth CFDB 1
i LCOVB(8) = LCOV(9) layers equal respectively to the cloud cover in the '
LCOVB(9) = LCOV(10) ninth, ninth and tenth 3D-NEPH layers. |

T Ty e 5 T S o A

bl Tt

3D-NEPH data point terrain height greater than
6500 feet AMSL.

[ YES

(oo

LCOVB(7) = MAXO Set cloud cover in the seventh and eight CFDB layers
] (LCOV(9), LCOV(10)) equal to the larger of the cloud covers in the ninth
4 LCOVB(8) = LCOVB(7) and tenth 3D-NEPH layers and the cloud cover in the
| LCOVB(9) = LCOV(10) ninth CFDB layer equal to the cloud cover in the
3D-NEPH layer.

.
‘ Set cloud cover in the seventh and eight CFDB layers

LCOVB(7) = LCOV(10) equal to the cloud cover in the tenth 3D-NEPH layer

LCOVB(8) = LCOV(10) "and the cloud cover in the ninth CFDB layer equal

LCOVB(9) = MAXO to the larger of the cloud covers in the tenth and
(LCOV(10), LCOV(11)) eleventh 3D-NEPH layers.

RETURN

*AMSL = Above mean sea level.




SUBROUTINE BAKUTM (W, Z, X, Y, CMRD)

Inverse of UTM — Converts hundreds of kilometers to degrees.
A — Conversion factor (100’s of km/radian along great circle)

RAD — Conversion factor (radian/degree)
CMRD - Central meridian in degrees

DWN, D2ZN, W, WN, Z, ZN — In degrees
DX, DY, X, XN, Y, YN — In 100’s of km

( START ’

CALCULATE FIRST
GUESS VALUES OF
LATITUDE AND
LONGITUDE

UTm

UPDATE
LATITUDE
LONGITUDE
ESTIMATE

Calculate UTM coordinates from estimated latitude
and longitude.

Update latitude and longitude estimate from difference
between calculated and given UTM coordinates.

Final value of latitude and longitude if absolute value
of difference between calculated and given UTM X
and Y coordinates both less than 100 meters or if
this is the tenth correction.




SUBROUTINE BEGIN

3 Begin initializes variables used by the routines which store and retrieve OBS/REP’s in the OBS/REP data base.

E 4 NOTE — Unless otherwise noted — all distance measurements, UTM units, and UTM coordinates are carried in
: . hectometers where 1 hectometer equals 100 meters.

NOTE — Unless otherwise noted — all times will be carried in minutes for a 1440 minute clock.

i

XREF and YREF must be in kilometers and must be supplied by the calling program.

3 ' START Before calling BEGIN, the absolute coordinates of the
& lower left hand corner of the grid map must be ini-
‘tialized. The variables are XREF and YREF and are
located in COMMON /MAP/.
INITIALIZE
OBS/REP DATA ] See comments in BEGIN.
BASE VARIABLES
CALL SECTOR Establish the sector map corresponding to the blocks
in file I.

‘ RETURN ,
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SUBROUTINE BLKIN (NWDBLK, ISTART, NBKIN, LSFILE, ISTAT)

BLKIN transfers to core a block from a random access file that contains blocks that are all of the same size.
NWDBLK = No. of words per block in the file and the No. of words to be transferred to core on this call.
ISTART = Starting address in core where the block is to be transferred to.

NBKIN = No. of this block in the file. NBKIN =1 is the first block No. in the file.

LSFILE = Logical system file No. (0-15).

ISTAT = Status returned to user. ISTAT = 0 indicates no errors. ISTAT = 1 indicates an error of some kind.
1108 disk version

Restrictions on this version of BLKIN

The status ISTAT returned to the user will always be zero since the FSTRD routine does not return any status
information. FSTRD has its own error messages.

START

COMPUTER MASS
STORAGE ADDRESS

\

CALL DEVICE
HANDLER TO
READ BLOCK

Return status to calling program.
RETURN

Note — All CFAS mass storage to core transfers are through subroutine BLKIN. To implement CFAS on
another computer, a new version of BLKIN having the above calling sequence will be required.

- 40 =
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SUBROUTINE BLKOUT (NWDBLK, ISTART, NBKOUT, LSFILE, ISTAT)
BLKOUT transfers a block from core to a random access file which contains blocks that are all of the same size.
NWDBLK = No. of words per block in the file and the No. of words to be transferred from core on this call.
ISTART = Starting address in core where the block is to be transferred from.
NBKOUT = No. of this block in the file. NBKOUT = 1 is the first block No. in the file.
LSFILE = Logical system file No. (0-15).

ISTAT = Status returned to user. ISTAT = 0 indicates no errors. ISTAT = 1 indicates an error of some kind.

1108 disk version

Restrictions on this version of BLKOUT

The status ISTAT returned to the user will always be zero since the FSTWT routine does not return any status
information. FSTWT has its own error messages.

START

COMPUTE MASS
STORAGE ADDRESS

CALL DEVICE
HANDLER TO
WRITE BLOCK

Return status to calling program.

RETURN

ansfers are through subroutine BLKOUT. To implement CFAS on

Note — All CFAS core to mass storage tr
ove calling sequence will be required. ]

another computer, a new version of BLKOUT having the ab
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SUBROUTINE CFEXEC (TASK, TIME, OBSRPT, X0, YO, XLN, YLN, LAST, TYMOLD, DSP, *DIST, TYMC, j
1SSQ, NSSQ, NBKOUT, IDENT)

This routine is the interface between the experimental prototype automatic meteorological system (EPAMS) and the
cloud-fog analysis system (CFAS). In addition CFEXEC directs the interpretation of the surface and upper air obser-
vations and reports (OBS/REP) and the cre tion or updates of the cloud fog data base (CFDB).

Input data (formal parameters)

TASK = Task requested by EPAMS
1 = Set up the OBS/REP storage files
2 = Input OBS/REP
3 = Create a new CFDB
4 = Update the latest CFDB on file
TIME = Reference time of CFDB creation or update

OBSRPT = OBS/REP
XO = Distance east from XREF of the lower left hand corner of the sub-window in the CFDB to be updated, km.

YO = Distance north from YREF of the lower left hand corner of the sub-window in the CFDB to be updated, km.

XLN = East-west length of updated sub-window, km.
YLN =North-south length of updated sub-window, km.
LAST = Sequence number of the last OBS/REP stored.
TYMOLD = Time of oldest OBS/REP to be used in a creation or update.
DSP = Maximum distance between OBS/REP to be combined into a best report, km.
DIST = Distance constants in weighting function, km.
DIST(1) used when convective clouds only present.
DIST(2) used when convective and middle clouds only are present or when showery type precipitation present
or past weather.
DIST(3) used for all other cases.
TYMC = Time constants in weighting function, minutes.
TYMC(1) used when convective clouds only present.
TYMC(2) used when convective and middle clouds only are present or when showery type precipitation present
or past weather.
TYMC(3) used for all other cases.
1SSQ = Search square sizes, no. of grid points.

NSSQ = No. of search squares used in analysis.
NBKOUT = Block no. in the CFDB file to which the creation or update is to be transferred.
IDENT = Ten words of user supplied identification information that precedes the cloud-fog-weather data on the file.

= A -
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START

| |‘|

YES

BEGIN Initialize and set up OBS/REP files.

RETURN

S i i D RN Bt b

NO

g

E 1 YES
|
= @ Come here to interpret OBS/REP. i 8

YES

interpret surface type OBS/REP, i.e., AIRWAYS,
SFDINT METAR, and SYNOP coded messages.

b

b

Interpret upper air type OBS/REP, i.e., RADIOSONDE
coded messages.
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AFDINT

STOREC

< RETURN >

CHECK TIME
FRAME OF
OBS/REP TO BE
USED IN CREATION
OR UPDATE

DETERMINE
IHREF

(4

Process forecast layered cloud coverage from
AFGWC 3D-NEPH model.

File interpreted OBS/REP.

Assure that time of oldest OBS/REP (TYMOLD) to
be used in creation or update is not more than
12 hours old.

Retrieve OBS/REP in reverse chronological order
from present time (TIME) to TYMOLD. Also
identify time and distance scale factors to associate
with OBS/REP and tag accordingly.

Test for the presence of more OBS/REP within the
allowed time frame on the file. Jump to 120 if there
are no more.

Retrieve not more than NOBR OBS/REP.

Set reference altitude IHREF equal to the lowest
of the altitudes specified in the list of OBS/REP
or in the grid.
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REFERENCE
NCEIL
MINBAS
MAXTOP

TO IHREF

MVLCOV

COMOBR

YES
NO

DETERMINE
INOICIAL
BOUNDARIES
OF UPDATE
SUBWINDOW

CFMAP

REFERENCE
NCEIL
MINBAS
MAXTOP

TO GROUND
LEVEL

MvLCoVv

Reference ceiling, minimum base and maximum top
of cloud layer to reference altitude IHREF.

Calculate cloud cover in layers referenced to IHREF
from cloud cover in layers referenced to ground level
at OBS/REP site.

Form the best reports file from the list of qualified
OBS/REP.

Convert user specified sub-window bounds and dimen-
sions to indices of bounding grid points for an update.
Use minimum and maximum values of indices for a
creation.

Calculate CFDB parameters at the grid points lying
within the indices of the bounding grid points. |

Reference ceiling, minimum base and maximum top
of cloud layer to ground level at each grid point.

Calculate cloud cover in layers referenced to ground
level from cloud cover in layers referenced to altitude
IHREF.
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ASSURE INTERNAL
CONSISTENCY OF
CFDB PARAMETERS
AT GRID POINTS

g BLKOUT

|

|

RETURN

s R S

Assure that minimum base of clouds is less than
maximum top of clouds and that total sky cover
is equal to or greater than the largest amount of
cloud cover in any layer.

Output the created or updated CFDB to user
specified fife.
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SUBROUTINE CFLAY (NBASE, NTOP, MINLAY, MAXLAY) E

Routine to find minimum and maximum CFDB layers influenced by cloud layers constructed from OBS/REP. 0 is

returned if no CFDB layers are affected.

NBASE = Base in feet above terrain.
NTOP = Top in feet above terrain.
MINLAY = Minimum layer above terrain.
MAXLAY = Maximum layer above terrain.

< START ,

ROUND NBASE
AND NTOP TO
NEAREST 100
FEET

MINLAY =0
MAXLAY =0

‘ RETURN ’

YES

NO

MINLAY =0
MAXLAY =0

IBASE and ITOP are set equal respectively to NBASE
and NTOP rounded to the nearest 100 feet.

Return O for MINLAY and MAXLAY if the base of
the cloud layer is higher than the top of the highest
CFDB layer.

Return O for MINLAY and MAXTOP if the top of
the cloud layer is lower than the base of the lowest
CFDB layer.

il

3
- 47 - |
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FIND
MINLAY

FIND
MAXLAY

RETURN

MINLAY is equal to the index number of the CFDB
layer whose top is higher and whose base is lower

than IBASE.

MAXLAY is equal to the index number of the CFDB
Jayer whose top is higher and whose base is lower

than ITOP.
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SUBROUTINE CFMAP (IBEG, IEND, JBEG, JEND, DIST, TYMC, I1SSQ, NSSQ, MNBR, *MTIME, NOB)

This routine uses the best reports generated by COMOBR to determine the CFDB parameters at specified grid

points in the window.

Input data

IBEG = | index of left hand edge of window or sub-window.
IEND = | index of right hand edge of window or sub-window.
JBEG = J index of bottom edge of window or sub-window.
JEND = J index of top edge of window or sub-window.

DIST = Distance constants in weighting function, km.

TYMC = Time constants in weighting function, minutes.

1SSQ = Search square sizes, no. of grid points.
NSSQ = Number of search squares.

MNBR = Minimum number of best reports required to calculate CFDB parameters at a grid point.

MTIME = Map time (0 - 1440).
NOB = Number of OBS/REP.

START

fl

=2
[}
@®

GENERATE
POINTER
TABLE

| = IBEG
J = JBEG

()

Z
(]
I
-

Sos

COLLECT BEST
REPORTS WITHIN
CURRENT SEARCH
SQUARE

Initialize CFDB parameter index.

Search the best reports file and generate a pointer
table to the best reports with a non missing entry
for the current CFDB parameter.

Initialize grid point indices.

Initialize search square index.

Step through the pointer table and collect the best
reports which lie within a square box of side fength
1SSQ (NSQ), called the search square.




POU——

Jump to 90 if the minimum number of best reports
needed to analyze the current CFDB parameter at §

NFD > MNBR ; .
the grid point have been collected.

NSQ=NSQ +1 Increment the search square index.

IR SO e

o @ Jump back to 25 and use the next larger search

square if the largest one has not been used.
YES

T

WSS SIS FPSEINI SSSERE R

YES Jump to 90 if the number of best reports collected
g was at least 1.
i
| NO
-

Set the current grid point value of the current CFDB
GRDPV = MISS parameter equal to missing, i.e., MISS = —32768 if
3 ] no best reports were collected.

i
.
i ®
B 3 INITIALIZE [ Calculate the weight factors, WF, corresponding to
L each of the best reports collected i
i SMWF = 0 a P ‘ §
o SMWFO =0 '
% mot DIs \?2 D\ 2 |}
3 WF = VALU*EXP | —{ — =\ === ;
5 DC TC : |
?‘i Where
i
i pis\ 2|, < VALU = value of the best report
!i WF = VALU-EXP |- E DIS = distance of best report site from the grid
a2 e\ 2 point
EXP {— <E-> } DC = distance constant applicable to best report
TD = time difference between time of best
i report and map time
1 TC = time constant applicable to best report

- 50 = -




CURRENT
CFDB PARAMETER
IS CEILING ON
VISIBILITY

ST

TG =1TG + 1 Increment tag count if the best report values for

IF BEST REPORT - AT
IS TAGGED ceiling or visibility were tagged.

(=)

s o el

CURRENT
CFDB PARAMETER
IS LAYERED
CLOUD COVER

A T R BT Ty Eo e e

ITG=1TG +1 rement i
e citons Increment tag count if the best report value for

IS TAGGED layered cloud cover was tagged.

e

IS PRESENT
WEATHER

For present weather only SMWF is the current largest
value of WF.

SWE = WE Set grid point value for present weather equal to
IGPV = INOBS current best report value of present weather and

SMWF to the current value of WF.

Calculate running sum of weight factor, SMWF, and
SMWF = SMWF + WF i 2
SNIFO + smw;o i weighted best report value of current CFDB param
OBS*WF eter, SMWFO. OBS = current best report value for

current CFDB parameter.

O
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i

N=N+1

FRAC = ITG/NFD
GPV = SMWFO/
SMWF

CURRENT
CFDB PARAMETER
IS LAYERED
CLOUD COVER

ROUND GPV TO
NEAREST WHOLE
NUMBER DIVISIBLE
BY 5 THEN SET

IGPV = GPV
YES
IGPV = IGPV +1

(=)
(9

ROUND GPV TO
NEAREST WHOLE
NUMBER THEN SET
IGPV = GPV

Jump back to C if there are more collected best
reports for current CFDB parameter.

Calculate the fraction of collected best reports which
were tagged, FRAC, and the weighted average of the
best reports, GPV, for the current CFDB parameter.

Note — These calculations are overridden in the case

of present weather.

Code the integer weighted average of best report
layered cloud covers as thin if a majority of these
best reports were tagged as thin.
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CURRENT
CFDB PARAMETER
IS CEILING OR
VISIBILITY

Code the integer weighted average of best report
ceiling or visibility as variable if a majority of the
best reports of the parameter were tagged as
variable.

IGPV = —IGPV

T NP NP TPRIS Y S = - T LS v O P 4

‘T‘

Set the current grid point value of the current CFDB
GRDPY = laFY parameter equal to IGPV.

J=J+1 Increment J grid point index.
@ Yes ° Jump back to B if more grid points.
NO
il
§ 1=1+1 Increment | grid point index. & |
g
|
@ YES ° Jump back to B if more grid points.
NO
M=M+1 Increment CFDB parameter index.

Jump back to A if more CFDB parameters.

RETURN

T T e
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SUBROUTINE COMOBR(NOB, DSP, TIME, LSFILE)

Ranks, resolves conflicting information, and combines CFDB elements of proximate OBS/REP’S: then insures
internal consistency of combined OBS/REP.

Input Data

} NOB = Number of time qualified OBS/REP

: DSP = Maximum distance between OB3/REP to be combined into a best report, km.
TIME = Reference time or map time of CFDB creation or update.

LSFILE = Logical device No. of temporary storage file used.

START

§ N=1 Initialize index of best report.

LA AL RN A S

Scan the list of time qualified OBS/REP and collect

: COLLECT ten or less which are within DSP km of the best
i PROXIMATE report site.
) h‘ OBS/REP

!

i Create a one dimensional array NREC, in which the

; CREATE THE ARRAY : :
NREC WHICH RANKS f:ollectt.ad pr?xlmate OBS/REP are ranked_ in order of
OBS/REP DISTANCE increasing distance from the best report site.
FROM BEST REPORT
SITE

ST

PROXIMATE
OBS/REP FOUND

YES

T T i

BEST REPORT IS
THE OBS/REP AT
THE BEST
REPORT SITE

:
3
a
i

)
*

|
!
Specials of all types out rank non specials. Types |

g
3
g _92 RANK COLLECTED .
t OBS/REP ON ranked as follows:
5 URGENCY THEN 1 AIRWAYS
H TYPE 2 METAR
1 3 SYNOP
0 4 RAOB
5 AFGWC-3D NEPH PROG
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UNRESOLVED
RANKINGS
REMAIN

RESOLVE ON THE
BASIS OF TIME OF
RECEIPT CLOSEST
TO MAP TIME

UNRESOLVED
RANKINGS
REMAIN

RESOLVE ON THE
BASIS OF VALUE
OF OBS/REP

UNRESOLVED
RANKINGS
REMAIN

RESOLVE ON THE
BASIS OF PROXIMITY
TO BEST REPORT
SITE

LABEL
BEST REPORT

.

INITIAL
ASSIGNMENT
OF CFDB
PARAMETER
VALUES

Assign the location, station elevation, time sequence
number and type of OBS/REP at the best report site
to the best report.

Assign the CFDB parameters of the lowest ranking
OBS/REP to the best report.

Initialize index of CFDB parameter.
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Initialize counter to index number of second lowest
ranking OBS/REP.

IRV =ICT -1

s vor

|
! LU J 170 if
VALUE OF ump t if th
-1 YES CUBHENT ChitG p to . i .t 'e IRV value of the current CFDB
i PARAMETER parameter is missing.
1 MISSING
i
) 1
) Jump to 150 if the current CFDB parameter is not
: CURRENT =
i CFDB PARAMETER ceiling.
! IS CEILING
] Jump to 170 if the method of measuring the ceiling in
] the IRV OBS/REP is not better than the method used
IRV in the IRV + 1 OBS/REP. The hierarchy of ceiling
METHOD ;
BETTER THAN measurements is:
IRV +1 METHOD First — MEASURED
Second — AIRCRAFT
Third — BALLOON
Fourth — RADAR
Fifth — ESTIMATED
Sixth  — INDEFINITE
REP
- Ags:b‘ﬁ:ol'\?:{ue A replacement is not made if the IRV value of the
s OF CURRENT CFDB s otaat ies ;
b PARAMETER WITH current C.F'DB is missing and additionally in the
£ THE IRV VALUE case of ceiling when the method of measurement
is not better than the method used for the value
i last assigned.
Decrement index of collected OBS/REP.

Jump back to D if there are more collected OBS/REP.

Increment index of CF DB parameter.

Jump back to C if there are more parameters.
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ASSURE INTERNAL
CONSISTENCY OF
BEST REPORT CFDB
PARAMETER VALUES

SELECT TIME AND
DISTANCE CONSTANT
APPLICABLE TO BEST
REPORT

CALCULATE THE
VALUE OF THE
BEST REPORT

BLKOUT |————4

Assure that total sky cover is not less than cloud cover
in any layer.

Assure that the minimum base of clouds is not lower
than the highest top of clouds.

Select the time and distance constant pointer of the
highest ranking type 1, 2, or 3 OBS/REP in which the
constants have not been inferred by the default
situation.

Calculate a weighted average of the ‘“‘values’’ of the
collected OBS/REP and set equal to the ““value’’ of
the best report.

Temporarily store best report on scratch file.

Increment best reports index.

Jump back to A if more best reports can be
constructed.

]
] GCRATCH FILED
N=N+1 |
|
|
|
YES |
(&) |
|
|
NO I
|
BLKIN R

< RETURN ,

Read in the NOB best reports from scratch file.
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SUBROUTINE DEPCLD (PRES, TEMP, DEP, NCLD)

Routine to convert dewpoint depression, temperature, and pressure information into percent cloud cover.

CPCLD1 = CPS to cloud conversion table at 850 MB.

CPCLD2 = CPS to cloud conversion table at 700 MB.

CPCLD3 = CPS to cloud conversion table at 500 MB.

CPCLD4 = CPS to cloud conversion table at 300 MB.

PRESTD = Standard pressure levels for CPS to cloud conversion.

NCLD = Percent cloud cover

DPRCPS = Conversion factors for dewpoint depression

TCOR = Temperature correction for CPS

PRES = Midpoint pressure of CFDB layer, millibars

TEMP = Midpoint temperature of CFDB layer, deg. K

DEP = Midpoint dewpoint depression of CFDB layer, deg. C

A, B, C = Constants in the expression
DPRCPS = A+ Bx (pressure/1000) + C« (pressure/1000) =x2
This expression converts dewpoint depression to condensation pressure spread conversion factors for CFDB
layers.

CPS = Condensation pressure spread of CFDB layers

START

Initialize CFDB layer index.

Jump to 10 if temperature and dewpoint depression
of layer are not missing.

TEMP (LAY
AND DEP (LAY)
MISSING

CODE CLOUD
COVER AND CPS
OF LAYER EQUAL
TO MISSING

CALCULATE
UNCORRECTED
CcPS

DETERMINE
CORRECTION
FACTOR FROM
TEMP (LAY)

i

‘C;éi‘-‘;"-“‘ Determine appropriate entry in CPS to cloud table.
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4@ YES
NO

CODE NO CLOUD
NCLD (LAY) =0

<

PRES (LAY)
2 PRESTD (1)

PRES (LAY)
< PRESTD (4)

DETERMINE
LEVHI

LEVLOW =
LEVH! -1

!

DETERMINE
CLDHI

!

DETERMINE
cLDLOW

i)

- 50 -

INDEX too large, no cloud possible.

Jump to 170 if the midpoint pressure of the CFDB
layer is equal or greater than the pressure of the
lowest table.

Jump to 180 if the midpoint pressure of the CFDB
layer is equal to or less than the pressure of the
highest table.

Determine LEVHI, the index number of the upper
bound pressure level which is defined as the pressure
level of the lowest table whose associated pressure is
less than that of the midpoint of the CFDB layer.

Calculate the index number, LEVLOW, of the lower
bound pressure level.

Determine a cloud cover, CLDHI, from the upper

bound table.

Determine a cloud cover, CLDLOW, from the lower
bound table.

o e e e




(x)

CALCULATE
NCLD (LAY)
FROM CLDHI
AND CLDLOW

CALCULATE

ROUND NCLD (LAY)
TO THE NEAREST
VALUE EVENLY
DIVISIBLEBY 5

l

NCLD (LAY)
= | NCLD (LAY) |

!

LAY = LAY +1

NO

RETURN

= & =

Linearly interpolate with respect to pressure to
calculate the cloud cover at the midpoint pressure of
the CFDB layer from CLDHI and CLDLOW.

Determine cloud cover of the CFDB layer from the
lowest table.

Determine cloud cover of the CFDB layer from the
highest table.

Round cloud cover of the CFDB layer to the nearest
5 percent.

Guard against a minus zero vaiue of cloud cover
occurring in round off.

Increment CFDB layer index.

Jump back to A for more CFDB layers.
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SUBROUTINE FIND1B (INCODE, IX, 1Y, RADIUS, ITMIN, ITMAX, *IREC, NOMORE)
FIND1B is used when the user wishes to examine all the OBS/REP’s stored that are within a specified radius of
specified coordinates which were observed during a specified time interval. Each call to FIND1B returns one
OBS/REP going backward in time sequence.
INCODE = User control code. INCODE = 1 initiates the sequence and searches for the newest OBS/REP which
satisfies the location and time requirements. This OBS/REP is returned to the user in user buffer IREC.
INCODE NOT = 1 is used on successive calls to retrieve the next OBS/REP in backward time sequence.
IX = Relative X position in hectometers.
1Y = Relative Y position in hectometers.

RADIUS = Radius in hectometers of circle to be centered at (I1X, 1Y). All OBS/REP’s returned to user will be in
this circle.

ITMIN = Minimum, or oldest, observation time in minutes (0-1439).

ITMAX = Maximum, or newest, observation time in minutes (0-1439). FIND1B will return OBS/REP’s starting at
ITMAX, or older.

IREC = Buffer in calling routine containing NWDREC words where the OBS/REP will be stored.

NOMORE = Status returned to user. NOMORE = 0 indicates that an OBS/REP was returned to the user in IREC
and that there may be more OBS/REP’s if the user should call again. NOMORE = 1 indicates that no
OBS/REP was returned and that no additional OBS/REP’s exist in the data base within the specified

time and location constraints. The user should assume that the contents of IREC will be modified
whenever FIND 1B is called.

NOMORE =0

Assume an OBS/REP will be found.

CALL GET1BW
TO RETRIEVE
NEXT OLDEST
OBS/REP

Processing is complete when either the oldest
OBS/REP in file J is examined, or, the observation
time of the OBS/REP returned by GET1BW is
older than ITMIN.
YES
| NOMORE-1 |

If the location of the OBS/REP is within the specified

Going backward in observation time from ITMAX.

L%?L‘,ﬁ" radius of IX and 1Y, return the OBS/REP to the user
RADIUS buffer IREC.

?

RETURN

- 6l =
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SUBROUTINE FOG (NVIS, NWEA, AMT, VALU)

Routine to check for fog and make decisions as to percentage cloud cover and tops of clouds based on
horizontal visibility and type of fog.

NVIS = horizontal visibility in meters

NWEA = surface weather WMO code 4677

Derived layered cloud information

NUMLAY = number of layers generated

KIND = kind of cloud layer

T T

N et st G PETRUSRE AT e S T it

1= low
2 = middle
3 = high
4 = fog
F 1 5 = lowest cloud
E | 6 = clear layer
| ITHIN = thin layer designator
MISSING = not thin
1 = thin

8 COVER = cloud cover in layer (0.0 — 1.0)
i BASE = height of the base of layer, feet

! TOP = height of top of cloud layer, feet

d AMT = cloud cover due to fog

! VALU = value of OBS/REP

|
‘q Set AMT = 0. Set VALU = 10 if there was no
: i layered cloud data present in OBS/REP. If there
SET FOG
L S was layered cloud data present then set
VALU = (VALU + 10.)/2.
NO Return if visibility is greater than 1600 meters
(1 mile).
YES

RETURN

Initialize counter for surface weather array,
NWEA.

Jump to 10 if surface weather does not show

(NCHK) < 49
the presence of fog.

25;‘%,':':‘:"0 ~ Determine the fog type from the surface weather
SET FOG code.
INDICATOR=1 ,

= 6D =




DETERMINE
CLOUD COVER
FROM FOG
TYPE

l

§ DETERMINE
MAXIMUM OF
OLD AND NEW
; CLOUD COVER
k DUE TO FOG

NCHK = NCHK + 1 Increment counter for surface weather array.

T

PRRNEEREW S}

—

FOG
INDICATOR=0

i

NUMLAY = NUMLAY +1

é")'\\',DE'(;N&TJkAtﬁvs): AMT Increment layer counter, set cloud cover and base.

BASE (NUMLAY) = 0.

Jump to 11 if horizontal visibility is unknown or
greater than 800 meters (1/2 mile)

Tg:Q(NUMLAY) Set top of fog layer equal to 249 feet.

RETURN
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T01:9(NUMLAY) Set top of fog layer equal to 149 feet.

NO

LEF TETRPREY NN

YES

REDUCE FOG
RELATED PART
OF VALUBY 3

ENpIR Y

( RETURN ).._
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SUBROUTINE GETOBI (ITABID, IREC)

Get an OBS/REP from file |I.
ITABID = Column index of ITABLE pointing to desired OBS/REP.

IREC = Buffer in user program where OBS/REP will be stored.

( START ’

)

Sector No. corresponds to block No. in file I.

DETERMINE SECTOR
NO. FROM POINTER
IN ITABLE

IS
THIS
BLOCK IN

CORE
?

YES IBLOCK in COMMON/BASE/ equals the No. of the
file | block in core buffer IBUF.

CALL BLKINTO Mass storage to core transfer.
READ BLOCK FROM
FILE |

Record No. in block.

DETERMINE RECORD
NO. FROM POINTER
IN ITABLE

\

TRANSFER OBS/REP
DATA RECORD TO
USER BUFFER IREC

( RETURN ’

- 65 =
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SUBROUTINE GET1BW (INCODE, NTIME, IREC, NOMORE)

GET1BW is used when the user wishes to examine all the OBS/REP’s stored starting at NTIME and going backward
in time sequence.

INCODE = User control code. INCODE = 1 initiates the sequence and searches for the first record which is
; returned to the user. INCODE NOT = 1 is used in successive calls to retrieve the next OBS/REP in
time sequence.

3 a NTIME = Start time in minutes (0-1439).

IREC = Buffer in calling routine containing NWDREC words where the OBS/REP will be stored.

H NOMORE = Status returned to user. NOMORE = 0 indicates that an OBS/REP was returned to the user in IREC
and that there may be more OBS/REP’s if the user should call again. NOMORE = 1 indicates that no
OBS/REP was returned and that no additional OBS/REP’s exist in the data base.

START
NOMORE =0

Assume an OBS/REP will be returned.

If the time sequence starts in file |, and there are #
additional calls, older data records will be extracted
from file | and then from file J.

DETERMINE IF
NTIME IS IN
FILEIORFILEJ

BLOCK
IN CORE
?

NO

CALL BLKINTO
READ BLOCK

Read proper block from file | or file J only if notin
core at this time.

The OBS/REP returned on the previous call was the
oldest OBS/REP in the data base.

i TRANSFER NEXT Y
” OLDEST OBS/REP Transfer to buffer starting at IREC.
i TO USER

§ RETURN

- 66 -
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SUBROUTINE GET1FW (INCODE, NTIME, IREC, NOMORE)

GET1FW is used when the user wishes to examine all the OBS/REP’s stored starting at NTIME and going forward
in time sequence.

INCODE = User control code. INCODE = 1 initiates the sequence and searches for the first record which is
returned to the user. INCODE NOT = 1 is used on successive calls to retrieve the next OBS/REP in
time sequence.

NTIME = Start time in minutes (0-1439).

IREC = Buffer in calling routine containing NWDREC words where the OBS/REP will be stored.

NOMORE = Status returned to user. NOMORE = 0 indicates that an OBS/REP was returned to the user in IREC

and that there may be more OBS/REP’s if the user should call again. NOMORE = 1 indicates that no
OBS/REP was returned and that no additional OBS/REP’s exist in the data base.

START
NOMORE =0

Assume an OBS/REP will be returned.

If the time sequence starts in file J, and there are
additional calls, newer data records will be extracted
from file J and then from file I.

DETERMINE IF NTIME IS
INFILEIORFILEJ

BLOCK
IN CORE
?

NO

CALL BLKIN TO
READ BLOCK

Read proper block from file J or file | only if not in
core at this time.

The OBS/REP returned on the previous call was the
most recent OBS/REP in the data base.

TRANSFER NEXT :
NEWEST OBS/REP Transfer to buffer starting at IREC.
TO USER

- BT -
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FUNCTION ITMDIF (ITA, ITB)

Computes difference between times ITA and ITB. Result is positive if ITA is more recent than ITB. It is assumed
that all time differences will be less than or equal to 720 minutes.

ITA and ITB are time values in minutes (0-1439).

START
| 1TmoiF=iTa—iT8 | Take difference.
<0 @ >0
=0

RETURN

NO
YES
RETURN

| 1TMDIF = 1TMDIF — 1440 | ITA must be older than ITB.

RETURN
ITMDIF + 720
20

YES

RETURN

| 1T™DIF = ITMDIF + 1440 | ITA must be more recent than | TB.

RETURN

- 68 =




SUBROUTINE ITOJ

Delete the oldest (NRPBFJ) records from file | and store them as a block in file J.

I C stAaRT )

|

CALL BLKIN TO READ
BLOCK FROM FILE |
CONTAINING OLDEST
OBS/REP IN FILE |

Mass storage to core transfer.

|
i TRANSFER OLDEST OBS/REP Blocks in file J contain OBS/REP’s sorted in terms of é
1:- TO BUFFER JBUF observation time. 1
|
NRPBFJ

3 OBS/REP'S NRPBFJ = the number of data records per block in

: “1 IN JBUF file J and is defined in subroutine BEGIN. ;

?

i
8 |
i |

|
k- 1 '
b CALL BLKOUT TO WRITE i
CONTENTS OF JBUF Core to mass storage transfer. i
IN FILEJ

The NRPBFJ oldest 4 word entries in ITABLE no :
UPDATE POINTERS longer used. :

A NTRIWOR R o
e i SRRl

( RETURN ) :

T S Y

SN
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SUBROUTINE LAYCLD (DLAT, VALU)

Routine to construct cloud layers from layered cloud data in AIRWAYS, METAR, and SYNORP type
OBS/REP.

List of Arguments

Input
DLAT = Latitude of OBS/REP, degrees (negative if south)

QOutput

VALU = Information VALU of OBS/REP
Common Data
‘In
NS(J) = Sky cover due to cloud in layer, 0-9. 1 to 10 layers.
ICTS = Type of cloud in layer, 0-9 WMO code 0500
IHS(J) = Height of base of cloud layer
AIRWAYS — 100’s of feet
METAR — WMO code 1677
) SYNOP — WMO code 1677
'ITHIN(J) = Cloud layer thickness indicator
1if thin
Missing if not thin
ITYPE = Type of OBS/REP

1=AIRWAYS -1 if a special
2=METAR -2 if a SPECI (special)
3=SYNOP

10uUT

NUMLAY = Number of cloud layers identified
KIND = Kind of cloud layer

1=Low

2 = Middle

3 = High

4=Fog

5 = Lowest cloud

6 = Clear layer
ITHIN = Thin layer designator
MISSING = Not thin

1= Thin
COVER = Fraction of sky covered by clouds in the layer (0.0-1.0)
BASE = Height of the base of cloud layer, feet.
TOP = Height of the top of the cloud layer, feet.




RS e AR i il o e i R b it

i A s s 1B A

< START ,

SET ASSUMED TOP OF ALL
CLOUD LAYERS

e st

ASSIGN STANDARD BASE
HEIGHTS FOR LOW AND
MIDDLE CLOUDS

AT O a3 e

AT s i

3 CALCULATE A STANDARD
E | HIGH CLOUD BASE FROM
E 1 LATITUDE OF OBS/REP

2 AND INITIALIZE

2 j PARAMETERS

| ()

ARG

LAYERED YES Return if NS (LSC) is less than O
CLOUD
DATA

. NO |

RETURN

L Tty o=

..

CONSTRUCT A CLEAR
LAYER TO TOP AND
CALCULATE OBS/REP
VALUE

RETURN

i
i
-7 - |
f
|
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SKY
COVER IN
RANGE 0-9

YES

it s A AN St S

OBSCURING
LAYER
?

3
1
t
E

tion of the presence or absence of a cloud layer.

; i
: VALU of OBS/REP is diminished because an out é
¥ g‘Bng;glEsPHB\éé/L\ﬂgEo (';F of range cloud cover is assumed to be a result of a 2
3 PROBABLE ERROR communications or coding error of a valid observa- i
3 i

* (" RETURN )
o
.

CONSTRUCT A TOTAL
OVERCAST LAYER

DIMINISH VALU

| (50

- 72 - o
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NO
@ Test for AIRWAYS type OBS/REP

YES

SET BASE OF OVERCAST LAYER EQUAL TO
THE SMALLER OF THE CALCULATED VALUE
OR THE ASSUMED HIGH CLOUD BASE HEIGHT

If the calculated value was larger IHS(LSC) was
probably incorrect.

IHS(LSC) N\ YES

>50

BASE (NL) = IHS (LSC) « 100

IHS(LSC)
>80

BASE (NL) = (IHS (LSC) —50) » 1000

(59

- 73
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LAYER BASE

HEIGHT HIGHER
JTHAN HIGH CLOUD,
BASE

YES

AL r Cloud layer base height out of allowable range —
= MARD =3, probable error. Reduce VALU by a total of 5 and

use the standard high cloud base.

VALU = VALU - 2.

BASE (NL) = BASHI 3

L : {3
(=)

BASE (NL) = BASLOW

®— |

CONSTRUCT A CLEAR LAYER
TO THE BASE OF THE
OVERCAST LAYER

RETURN

T e M e

BEGIN CONSTRUCTION Comes here if not an obscuring layer.
OF A CLOUD LAYER

B it b LRV B
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Jump to 280 for SYNOP or METAR coded OBS/REP ‘
and determine base height of cloud layer from cloud :
type. %
3 i
i
| :
IS o
SKY COVER OF
b NEXT LAYER, IF 4 4
E | ANY, NOT : 1
MISSING : 1
HAVE f
OTHER LAYERS :
{ BEEN ;
; CONSTRUCTED |
] ? : 4
NO £
£
[

VALU =0.
NL=0
COVER (NL) = FMISS

RETURN ;

i

3

|

(%%D §

e e e e Ly

i
q
DETERMINE THE KIND OF 1,2,0r3 i
HIGHEST CLOUD LAYER YET f
CONSTRUCTED I
% 2
3 B
1 0
Probable error in data. Disregard present layer i i
NL =NL -1 {
VALU = VALU 5. and reduce VALU. 5
ﬁ
-~ 75 - |
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Kind of highest cloud layer is 1 or 2.

KIND (NL) = KMX +1

BASE (NL) = SBAS (KMX +1)

IF (ITHN (LSC) . EQ. 1)
ITHIN (NLI =1

VALU = VALU -25

DISREGARD DATA ON
PRESENT LAYER

METAR and SYNOP OBS/REP with missing
base heights come here.

DETERMINE BASE
FROM CLOUD TYPE

@ YES @ Come here if base height code is not missing.
NO

l BASE (NL) = IHS (LSC) » 100

ITHIN (NL) =1
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BASE (NL) = IHS (LSC) = 100

[ N L) =1 |

Go to 420 to determine kind of layer from base
height.

j BASE (NL) =
) (IHS (LSC) —50) » 1000

>

YES

RSN SN i i

®

BASE (NL) = IHS (LSC) » 100

BASE (NL)
<30000.

USE ASSUMED HIGH Probable error in OBS/REP.
BASE AND REDUCE
[} VALU

(&)
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390

LITHIN (NL} =1 l

o —

420

(=)

USE ASSUMED HIGH BASE
AND REDUCE VALU

Probable error in OBS/REP.

Code layer high.

Code layer middle.

Code layer low.
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BASE (NL)
> BLMX

VALU = VALU -2.

425

KIND (NL) =1

i
S LAYER N\
BASE HEIGHT
IGHER THAN MAXIMUM
BASE HEIGHTS OF
IDDLE CLOUD

\

KIND (NL)
= -32768
?

AIRWAYS and SYNOP or METAR OBS/REP with
missing cloud types come here to determine layer
kind. Also come here to check layer kind as deter-
mined from cloud type. Layer kind as determined
from base height overrides determination from
cloud type. Reduce VALU by 2. If the two deter-
minations of kind do not agree.

Code layers low.
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YES

NO

VALU = VALU -2.

KIND (NL) =2

l

KIND (NL)
=-32768

VALU = VALU -2.

?

KIND (NL) =3

|

NS (LSC)

>8

LSC=LSC+1

Code layer middle.

Test for overcast present layer, if not, test
for more layered cloud data.
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LSC=LSC -1

|

NS (LSC) YES @
>8
Ca

CONSTRUCT A CLEAR LAYER
FROM SURFACE TO TOP WHEN

LAST LAYER NOT TOTALLY
OVERCAST

CONSTRUCT A CLEAR LAYER

TO THE BASE OF OVERCAST OR
OBSCURING LAYER WHEN EITHER
OF THESE WAS THE LAST LAYER

480

XLSC = LSC
VALU = VALU/XLSC

PO . TSI i 0

NS (LSC) =8
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SUBROUTINE MVLCOV (LCOVA, LCOVB, IHA, IHB)
This routine calculates the cloud cover in the CFDB layers of a station ‘A’, LCOVA(I), at an elevation of IHA
(meters) that would exist if the layered cloud coverage at a station ‘B’, LCOVB(l), of elevation IHB (meters) were
moved to ‘A’ with the CFDB layers of ‘B’ retaining their reference level, IHB.
Input data
LCOVB(I) = Cloud cover in the CFDB layers of station ‘B’
IHB = Height above mean sea level of station ‘B’.
IHA = Height above mean sea level of station ‘A’.

Output data

LCOVA(I) = Cloud cover in the CFDB layers of station ‘A’.

START

COMPUTE DIFFERENCE - -
BETWEEN IHA AND CFDB layers are in multiples of feet.
IHB IN FEET

SELECT NEXT LEVEL
IN LCOVA AND Process 9 layers.
DETERMINE ELEVATION
BRANGE

SELECT NEXT LEVEL
IN LCOVB AND SAVE —32768 indicates that no data exists.
DATA IF APPLICABLE

ALL LCOVB
LEVELS BEEN
CHECKED

NO

AVERAGE SAVED
DATA FOR LCOVA
LEVEL

ALL LCOVA
LEVELS BEEN
COMPUTED,

NO

RETURN

=80 a

S i Tl
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FUNCTION NOSECT (IX, 1Y)

Computes sector No. (1-NSECTR) from UTM coordinates (1Y, 1X).

A Ban R D 4 SRR WA b LB s e

IX and 1Y are relative UTM coordinates.

‘ START ’

i
!
{

COMPUTE SECTOR NO. The sector map is defined by subroutine SECTOR

using variables defined in subroutine BEGIN.
‘ RETURN ’

- 83 -




3 SUBROUTINE RAOB (HMP, PMP, TMP, DMP, VALU)
- Routine to calculate temperature, dewpoint depression, and pressure for the midpoint of the CFDB layers.

Input Data

1X = X distance of RAOB site from IXREF, hectometers.
1Y = Y distance of RAOB site from |YREF, hectometers.
IH = terrain height at RAOB site, meters.

ITIME = time of RAOB (0-1439).

ITYPE = 4, (-4 if a special RAOB)

1Z(1) = altitude of RAOB reporting level, dekameters.

IP(1) = pressure of RAOB reporting levels, millibars*10.

IT(1) = temperature of RAOB reporting level, (deg. K.)*10.

IDD(I) = dewpoint depression of RAOB reporting level, (deg. C)*10.

NRRL = number of RAOB reporting levels

DRCHPICYERES SPRPE == S0 T8l LR NPT

HMP(J) = height above mean sea level of midpoint of CFDB layers, meters.
PMP(J) = pressure at midpoint of the CFDB layers, millibars.
TMP(J) = temperature at midpoint of the CFDB layers, deg. K.
- DMP(J) = dewpoint depression at midpoint of the CFDB layer, deg. K.
" | ***This Routine Assumes* **
1. Pressures are in decreasing order 5. First RAOB level is at surface
2.  Station elevation is given 6.  All pressures (except surface) are given
3.  Temperature at top RAOB level is given 7.  Missing data words are filled with -32768
4,  Temperature at two RAOB levels are given

‘ START ’
Convert input integer altitude, pressure and

INITIALIZATION temperature to floating point. Set initial value
of VALU = 10.

STATION
PRESSURE
MISSING

LOW END LEVEL
IEND =1

LOW END LEVEL Reduce VALU to 9. because of missing station
IEND = 2 pressure.
VALU =9,

—

5
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LEV = NRRL

DETERMINE
LEVHGT

YES

CALCULATE
MISSING
TEMPERATURES

TAG LEVEL FOR
MISSING TEMP.
INCREMENT
MISSING TEMP.
COUNTER

LEV = LEV -1

(

L_ YES

(®)

Y

Initialize level index to highest level no.

Jump to 65 if current level no. is below low end
level no.

Determine LEVHGT, the no. of the lowest level
for which a height was reported.

Jump to 50 if temperature at current level is
missing (MISS = - 32768)

Jump to 60 if there currently are no levels at which
temperatures were originally missing and which
have not yet been calculated. If there are levels

for which temperatures have to be calculated
LEVSTR #0.

Use log pressure interpolation to calculate the
temperatures at the levels between the current
level and the last level at which temperature was
not missing.

Tag current level as the low end missing temperature
level. |f current level is also the first missing tempera-
ture level to be encountered following a non missing
temperature, tag it as the high end missing
temperature level.

Decrement level index by 1

Jump back to A if more levels remain.
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Jump to 80 if there are no levels for which tempera-
tures must be computed.

CALCULATE Use log pressure extrapolation to calculate missing
Mi
rsﬁlzgnu“s temperatures at levels near the surface.

£ @ Jump to 130 if station pressure is not missing.
YES
YES Jump to 90 if any heights of RAOB reporting
levels were given.
NO

USE STANDARD
PRESSURE FOR
STATION ELEVATION
TO CALCULATE
STATION PRESSURE

1

STATION PRESSURE
IS THE GREATER OF
STANDARD PRESSURE
AND LOWEST
PRESSURE LEVEL
ABOVE SURFACE

Jump to 110 if a height was given for the lowest
YES
@ pressure level above the surface.

NO

CALCULATE HEIGHTS
COMING DOWN FROM
LEVEL OF LAST
REPORTED HEIGHT

USING LOG
PRESSURE
vES Jump to 110 if calculated height of second RAOB
@ level is above calculated surface height.
NO
- 86 =
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P(1) =P(2)

| R S S
()

CALCULATE
STATION
PRESSURE WITH
NO ASSUMPTIONS

o
(29

CALCULATE

STATION PRESSURE
USING THE STANDARD
ATMOSPHERE
PRESSURE GRADIENT

B

()

INCREMENT
MISSING
TEMPERATURE
COUNTER

Station pressure is the same as pressure of lowest
RAOB level.

Jump to 120 if station temperature is missing.

Jump to 150 if station temperature is not missing.
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CALCULATE STATION
TEMPERATURE

3 USING LOG

! PRESSURE

3 EXTRAPOLATION

&

CALCULATE DEWPOINT
DEPRESSIONS WHEN
MISSING ASSUMING
MOTOR BOATING.
COUNT MISSING
DEWPOINT
DEPRESSIONS

YES Jump to 180 if lowest level with a reported height

was the first level above the surface level.

NO

WIPE OUT HEIGHTS
THAT WERE
CALCULATED
PREVIOUSLY

!

:.r\élg:g}lzflnor« LEVHGT is a tag used to denote the current highest
LEV =2 level at which there was a reported value of height.

NO Jump to 190 if reported height was missing.

YES

CALCULATE HEIGHT
OF PRESSURE LEVEL
USING HYDRO-
STATIC EQUATION

Jump to 240 if height of pressure level is above the
height of the midpoint of the highest CFDB layer.

Z(LEV) -~ HMP(9)
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If reported heights were missing at one or more levels

before the current level, LEV, jump to 210.
3 "
{
- - Tag the current level as having a reported height.
| 4
# S
‘:2
4 i
1 :
@ |
1 @
i CALCULATE A |
1 TEST HEIGHT FOR I3
i CURRENT LEVEL |
USING HYDRO- &
: STATIC EQUATION \

TEST
HEIGHT EQUALS
REPORTED
HEIGHT

YES

Normalize the intervening calculated heights

NORMALIZE between the current level and the last level with
INTERVENING a reported height on the actual height interval
ﬁ‘é}é.‘.’#sf‘ A between these levels.

LEV=LEV +1

S SO ol B Y s

Jump back to D if there are more levels.

CALCULATE FINAL My —Mpp
VALU OF THE Vf =V.—4 | ——— ] where
OBS/REP | N
V¢ = final value My = number of levels with missing
temperatures
V. = initial value

Mp = number of levels with missing
dewpoint depressions

= total number of levels.

N =
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! SUBROUTINE RETOBR (INCODE, NTIME, INOBEL, NOMORE, TYMOLD)

This routine retrieves an OBS/REP from the file and checks for the presence or probability of convective type

] clouds.
Input Data
INCODE = user control code. INCODE = 1 initiates the sequence and searches for the first record which is
returned to the user. INCODE NOT = 1 is used on successive calls to retrieve the next OBS/REP
in time sequence.
NTIME = start time in minutes (0-1439).
TYMOLD = time of oldest OBS/REP to be retrieved

Output Data
INOBEL = retrieved OBS/REP
NOMORE = control code

0 = more OBS/REP on file
1 = no more OBS/REP on file or remainder of OBS/REP on file are older than TYMOLD

,
4 Retrieve an OBS/REP from the file.

B ™ e O B e

GETIBW

Jump to 70 if there are no more OBS/REP on the
file.

DT T By wry R e Bt orere

RETRIEVED

OBS/REP OLDER Jump to 8 if OBS/REP is not older than TYMOLD

o e

NOMORE =1

OBS/REP
TYPEIS1,
2,0R3

Jump to 65 if OBS/REP is not an AIRWAYS, METAR
or SYNOP type.
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_NO

1S
THE CLOUD
TYPE A CONVEC-
TIVE CLOUD

YES

CODE

—_—

Low
LT =1+ 10 x|CLOUD

MIDDLE TYPE
CLOUD PRESENT

LT=LT+1

ISA
HIGH TYPE
CLOUD PRESENT

LT=LT+1

LTT=0
ITC=27

LAYERED
CLOUD TYPE IS
80R9

NO

Jump to 10 if the low cloud type word of the
OBS/REP does not show a convective type to
be present.

LT, the OBS/REP analysis classification is a positive
two digit integer if low, middle high cloud type data
is present. Ten’s digit is type of low cloud. Units digit
is 1 for low cloud only, 2 for low and middle or high
cloud, 3 for low middle and high clouds.

Initialize intermediate classification and address of
layered cloud type designator in OBS/REP.
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S Db

HAS
A CONVECTIVE
TYPE BEEN
FOUND

ANOTHER
CLOUD LAYER
PRESENT

LTT=LTT-1

I clouds which is reported.

ITC=ITC+1
YES °
NO
YES
NO
LT=LTT

(%)

LTT set equal to -11, if a layer with a convective
type low cloud is found.

Decrement LTT by 1 for each identifiable cloud
layer above the layer indicating convective type

Jump to 45 if no convective type clouds have been
found in the layered cloud data.

LT is a negative integer for layered type cloud data as
in AIRWAYS, METAR or the supplementary group

if given in SYNOP. LT equals-11 if only convective
type clouds were reported, equals -12 if convective
and a layer of another type were reported, and equals
-13 if a convective type plus two or more other layers
of clouds were reported.
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ITC=37

Initialize index of present weather elements in
OBS/REP.

PRESENT
WEATHER
ELEMENT IS
INDICATIVE OF
CONVECTIVE
CLOUDS

LT equals -22 if a present weather element indicative
LT=-22 of convective clouds was found.

ITC=1TC +1

PAST
WEATHER
ELEMENT IS
INDICATIVE OF
CONVECTIVE

CLOUDS
YES
LT equals -22 is the past weather element is
LT=-22 indicative of convective clouds.
55

LT = 3 is the classification given to a type 1, 2 or
LT=3 3 OBS/REP in which the probable presence of
convective clouds could not be inferred from the

: ‘ @ data.

“ g3 -




INOBEL(23)
=LT

OBS/REP analysis classification word set equal
to LT.

OBS/REP analysis classification word set equal to
1NgBEL(23) missing (i.e. -32768) for OBS/REP types other
=-32768 than 1, 2, or 3.

RETURN
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( START ’

DETERMINE NO. OF
GRID POINTS IN A
SQUARE STORAGE
SECTOR

DETERMINE STORAGE
SECTOR DIMENSIONS
IN HECTOMETERS

ALIGN SECTOR MAP
IN THE EAST-WEST
DIRECTION

ALIGN SECTOR MAP
IN THE NORTH-SOUTH
DIRECTION

PRINT SECTOR MAP
VARIABLES

1
‘ RETURN )

SUBROUTINE SECTOR

Establish the storage sector map for OBS/REP storage and retrieval routines. All variables used in subroutine
{ SECTOR are defined in subroutine BEGIN.

File | contains blocks of recent OBS/REP data
records observed within square sub-areas of the
grid map.

Sector dimensions are multiples of grid point
spacing.

S The sector map is aligned so that sector boundaries
fall mid-way between grid points.

Used to fine tune the variables in subroutine
BEGIN.
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SUBROUTINE SFDINT

Routine to interpret surface OBS/REP in terms of CFDB parameters.

Sources of input data are aviation weather reports in AIRWAYS and METAR codes and surface synoptic
reports in SYNOP code.

Input Data

IX = X distance of OBS/REP site from IXREF, hectometers
IY =Y distance of OBS/REP site from IYREF, hectometers
1Z = Terrain height at OBS/REP site, meters
ITIME = Time of OBS/REP
ITYPE = Type of OBS/REP
1 =AIRWAYS -1ifaSPECIAL
2=METAR -2 ifa SPECI (SPECIAL)
3 =SYNOP
IDD = Wind direction, 0—360 from true north
IFF = Wind speed, meters/sec
IPPP = Sea level pressure, millibars
ITT = Surface temperature, degrees Kelvin
ITD = Surface dewpoint, degrees Kelvin
ITSC = Total sky cover,0—9  WMO code 2700
IVIS = Visibility —
AIRWAYS — Statute miles * 10000
METAR — Meters
SYNOP — WMO code 4377
NWEA(J) = Present weather — from 1 to 7 elements may be input
AIRWAYS — CFAS code 1
METAR — WMO code 4678
SYNOP — WMO code 4677
IPW = Past weather, 0—9 WMO code 4500
NH = Sky cover due to low or middle clouds, 0—9  WMO code 2700
ICL = Low cloud type, 0—9 WMO code 0513
IH = Height above ground of lowest cloud, 0—-9 WMO code 1600
ICM = Middle cloud type, 0—9 WMO code 0515
ICH = High cloud type, 0—9 WMO code 0509
NS(J) = Sky cover due to cloud layer — from 1 to 10 layers
AIRWAYS — CFAS code 2
METAR — WMO code 2700
SYNOP — WMO code 2700
ICTS(J) = Type of cloud in layer, 0—9  WMO code 0500
IHS(J) = Height of base of cloud layer
AIRWAYS — 100’s of feet
METAR — WMO code 1677
SYNOP — WMO code 1677
ITHN(J) = Cloud layer thickness indicator
1 if thin
Missing if not thin

- G5 =




ICLG = Ceiling designator — first two digits are the index No. J of the ceiling layer. Third digit has a following
meaning
1 = Measured
2 = Aircraft
3 = Balloon
4 = Radar
5 = Estimated
6 = Indefinite
ICLGV = Characteristic of ceiling
Missing = Not variable
1 = Variable
IVISC = Visibility characteristics
Missing = Not variable
1 = Variable

Cloud/fog data base parameters

IVALU = Information value of the OBS/REP (1-10)
0 indicates no data useable for determining any CFDB params.
10 indicates an OBS/REP with all needed data present and useable.
1 to 9 indicates an OBS/REP with some missing or non-useable data.
NTCLC = Total cloud cover. (00 — 100)
NCEIL = Height of ceiling layer (AGL), dekameters + type of ceiling digit as per third digit of ICLG. Minus if
variable.
MINBAS = Height of base of lowest cloud (AGL), dekameters.
MAXTOP = Height of the top of highest cloud (AGL), dekameters.
MSPWE = Most significant present weather element (WMO code 4677)
NVV = Prevailing visibility at surface, meters. Negative if variable.
LCOV(9) = Percent cloud cover in the CFDB layers

Derived layered cloud information

NUMLAY = Number of layers generated
KIND = Kind of cloud layer

1=Low

2 = Middle

3 = High

4 =Fog

5 = Lowest cloud

6 = Clear layer
ITHIN = Thin layer designator

MISSING = Not thin

1 = Thin
COVER = Cloud cover in fayer (0.0 — 1.0)
BASE = Height of the base of layer, feet.
TOP = Height of top of cloud layer, feet.

Map and window data

XREF = East-west UTM grid coordinate of lower left hand corner of the window, KM.
YREF = North-south UTM grid coordinate of lower left hand corner of the window, KM.
CMRD = Central meridian of window

- Q7 =




120

INITIALIZE
PARAMETERS

OBS/REP
AIRWAYS

OR SYNOP
?

SET CLOUD LAYER
PARAMETERS EQUAL
TO MISSING

CALL BAKUTM

CALL
LAYCLD

CONVERT IH OF
SYNOP CODE TO
FEET

DETERMINE MOST
SIGNIFICANT PRESENT
WEATHER ELEMENT

- 98 -

Calculate latitude of OBS/REP.

Construct cloud layers.

Convert IH WMO code 1600 to feet. If IH=M or
> 8, set lowest cloud base, HITLOW = M.

e B A i M Ee s A b

e

AN e

AN A s S AP




=

—=

NO

CONVERT AIRWAYS
AND SYNOP VISIBILITY
CODES TO VISIBILITY
IN METERS

160

MAKE NVV NEGATIVE
IF VISIBILITY IS
VARIABLE

NUMLAY = No. of cloud layers constructed thus far.

LAYERED
CLOUD DATA
IN OBS/REP_~

Checks for fog and estimates percentage cloud cover
CALL FOG and tops of clouds on basis of horizontal visibility
and type of fog.

HEIGHT
ISSING

CODE A 1/16
CLOUD COVER
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YES

i

3 CTOT = FMISS
NO

|

1 CALCULATE TOTAL

; SKY COVER

CLOW = FMISS

&

. TREAT OBSCURED
| LOWEST CLOUD
‘ AMOUNT AS OVERCAST

210

CALL FOG

DOES
FOG
COMPLETELY
COVER

SKY
?

NO

=« 100 =

Aésure low-middle cloud cover not greater than total
sky cover when total sky cover not missing or
obscured.

A S 5

Check for fog and estimate percentage cloud cover
and tops of cloud layers from horizontal visibility
and type of fog.




CALL SYNOP

220

225

300

LAYERED
CLOUD
INFORMATION
OBTAINABLE
FROM OBS/REP

YES

LOWEST
CLOUD BASE

MISSING
?

DETERMINE LOCATION
OF LOWEST CLOUD

DETERMINE CLOUD
COVER FOR LOWEST
BASE

CALL TOPS

LOWER HEIGHTS OF
TOPS OF LAYERS
DESIGNATED AS THIN

DETERMINE MINBAS AND
MAXTOP OF CLOUDS

OB I

Construct cloud layers from mandatory SYNOP
type data.

Determine cloud tops.
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DETERMINE PERCENT CLOUD
COVER IN THE CFDB LAYERS
AND IDENTIFY LAYERS CON-
TAINING CLOUDS OBSERVED
TO BE THIN

CALCULATE PERCENT CLOUD
COVER TO NEAREST 5 PERCENT;

OBS/REP
INDICATES
HIN CLOUD

CODE LAYER WITH
A THIN DESIG

1
CALL CFLAY

Determine index nos. of lowest and highest CFDB
layers influenced by cloud layer no.

YES

CODE AFFECTED CFDB LAYERS
WITH THE PERCENT CLOUD COVER
IN CLOUD LAYER NO. LNX

430

440

®

)
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460

TOTAL
SKY COVER
MISSING

REDUCE VALU TO 5.
WHEN TOTAL SKY COVER |
IS MISSING

COMPUTE
CEILH

GENERATE DEFAULT
VALUES OF VALU
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SUBROUTINE STOREC (IREC)
Stores an OBS/REP in the OBS/REP data base.
IREC = Starting address of OBS/REP from calling routine.

Input — IREC = Starting address of OBS/REP.

START

LOCATION

AND TIME

WITHIN

BOUNDS
?

NO
| erinTmessace |

RETURN
CALL NOSECT TO

DETERMINE BLOCK
IN FILE I

B

IS

THERE SPACE

IN FILE |
?

— caLitos |
B

CALL BLKIN TO
READ FILE | BLOCK

Rl

INSERT OBS/REP
IN BLOCK

1

CALL BLKOUT TO
WRITE FILE | BLOCK

RETURN

If the location of the OBS/REP is outside the
boundary of the sector map, the following message is
printed — “DATA RECORD RECEIVED WAS TOO
DISTANT FOR STORAGE".

If the observation time of the OBS/REP indicates old
data the following message is printed — “"DATA
RECORD RECEIVED TOO LATE FOR STORAGE".

Sector numbers correspond to block numbers in
file I.

To store a new OBS/REP there must be space in the
core array ITABLE and in the file | block.

Generate a new file J block containing the oldest
OBS/REP’s in file |.

Mass storage to core transfer.

OBS/REP’s within a block are sorted on observation
time.

Core to mass storage transfer.
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SUBROUTINE SYNOP (CTOT, CLOW, HLOW, LOWT, MIDT, NHIT, NWEA, DLAT, VAL, MSPW)

Routine to convert total cloud cover, lowest cloud cover, lowest base, and cloud types into layered cloud
information.

Inputs

CTOT = Total cloud cover (range 0 - 1)
CLOW = Lowest cloud cover (range 0 - 1)
HLOW = Lowest cloud base in feet
LOWT = Low cloud type

MIDT = Middle cloud type

NHIT = High cloud type

NWEA = Present weather

DLAT = Latitude

QOutputs

VAL = Indicator for combinations of missing data (0.0 - 10.0)
MSPW = Most significant present weather category

Derived layered cloud information on COMMON/CLOUDS/

NUMLAY = Number of layers generated (initialized before calling SYNOP)
KIND = Kind of cloud layer

1= Low

2 = Middle

3 = High

4= Fog

5 = Lowest cloud

6 = Clear layer
ITHIN = Thin layer designator

MISSING = Not thin et

1= Thin
COVER = Cloud cover in layer (0.0 - 1.0)
BASE = Height of the base of layer, feet.
TOP = Height of top of cloud layer, feet.

s IYe =

i
i
%
H
i
#
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g

i

s s

' Enter with no. of layers (NUMLAY) initialized.

ShreticarE il ., Using CTOT, CLOW, LOWT, MIDT, HLOW, and
COMBINATIONS OF NHIT.
MISSING DATA

i

CALCULATE ASSUMED BASHI = high cloud base
HIGH CLOUD BASE

{

CALCULATE WEATHER
FACTOR

CALCULATE ASSUMED
LOW CLOUD BASE
FROM WEATHER FACTOR

{

SET INDICATOR FOR 'NCB
NO CB OR TCV

LOWEST
BASE
MISSING
?

CODE 118 Bump NUMLAY and set NUMLAY th values
CLOUD COVER in COMMON /CLOUDS/

TOTAL
CLOUD COVER
NOT MISSING
AND NOT
ZERO
7

Check CTOT

TOTAL
CLOUD COVER

ZERO
?

Check CTOT

LOWEST
CLOUD COVER
NOT MISSING
OR ZERO

Check CLOW




LOWEST YE
CLOUD COVER 8 Check CLOW
MISSING
: NO ( RETURN )
CODE LOW CLEAR Bump NUMLAY
CLOUD COVER

E |
: < RETURN }

‘Check HLOW
)
CLOUD TYPE e
CLOUD TYPE
MISSING
CODE MIDDLE Bump NUMLAY
CLOUD COVER
CODE CLEAR Bump NUMLAY
LAYER TO BASE

RETURN

= JO7 =
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CODE LOW
CLOUD COVER

RETURN

°f}

CODE LOW
CLOUD COVER

!

CODE CLEAR LAYER
TO BASE

‘ RETURN ’

CODE LOW
CLOUD COVER

CODE LOWEST
BASE

80

CODE CLEAR
LAYER TO BASE

RETURN

- 108 -
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Bump NUMLAY

Bump NUMLAY

Bump NUMLAY

Check HLOW

Bump NUMLAY

Check CLOW and HLOW

Bump NUMLAY




(=)

CODE MIDDLE
CLOUD COVER

!

CODE CLEAR
LAYER TO BASE

RETURN

(9

CODE ALL
CLEAR

RETURN

TOTAL
CLOUD COVER
OVERCAST

CODE ALL
CLEAR

LOWEST
CLOUD COVER

MISSING
?

ASSUME NO LOW
CLOUDS

(@)

Bump NUMLAY

Bump NUMLAY

Bump NUMLAY

Check CTOT

Check CLOW

Bump NUMLAY

Check CLOW

109 =
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LOWEST

: eak Check HLOW
PRESENT

] ?

i

LOW

: CLOUD TYPE

\ MISSING OR Check LOWT

ZERO
?

CODE LOW CLOUD i
DEFINITELY PRESENT

AT A A8 1L PRI g

¢ :

! !

i ;

§ :

E g

2 LOW : ,
CLOUD TYPE Check LOWT {
4 ZERO ;
3 ? !
!
CODE LOW CLOUD '
MIGHT BE PRESENT E
i

MIDDLE
CLOUD TYPE
MISSING OR
QUAL ZERO

Check MIDT

e i #9.57:

CODE MIDDLE
CLOUD DEFINITELY
PH NT ___

= 110 =
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MIDDLE

CLOUD TYPE

ZERO
?

NOY

CODE MIDDLE
CLOUD MIGHT
BE PRESENT

MISSING OR
ZERO
2
NO

CODE HIGH
CLOUD DEFINITELY
PRESENT

OVERCAST OR
HIGH CLOUD
ZERO

CODE HIGH CLOUD
MIGHT BE PRESENT

CALL CASE1TO
DETERMINE 3 RANDOM
LAYERS

!

CODE LOW, MIDDLE,
AND HIGH CLOUDS

RETURN

T — ! o

Fll

Check MIDT

NHIT

Check CTOT and NHIT

Bump NUMLAY for each

ot 0 Pl 0 00




i 1
%
§

(=)

CALL CASE2TO
DETERMINE 2 RANDOM
LAYERS

!

CODE LOW AND
MIDDLE CLOUDS

RETURN

HIGH
CLOUD TYPE
MISSING OR

ZERO
?

CODE HIGH CLOUD
DEFINITELY PRESENT

HIGH
CLOUD TYPE

ZERO
?

CODE HIGH CLOUD
MIGHT BE PRESENT

)

Bump NUMLAY for each

Check NHIT

Check NHIT
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CALL CASE2 TO

DETERMINE 2 RANDOM

LAYERS

CODE LOW AND HIGH ;
| CLOUDS PRESENT Bump NUMLAY for each !
¢ 4
|
RETURN
@ f
!
g CODE LOW CLOUD Bump NUMLAY ;
: PRESENT
RETURN
: i
MIDDL ;

CLOUD TYPE Check MIDT

MISSING OR

ZERO
?
NO Y

CODE MIDDLE CLOUD
DEFINITELY PRESENT

T T AN S A A PN NS G NSO,

MIDDLE
CLOUD TYPE
ZERO
?

Check MIDT
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¢
! CODE MIDDLE CLOUD
! MIGHT BE PRESENT
i
% !
: HIGH
; CLOUD TYPE Check NHIT
¢ MISSING OR -
§ ZERO .
i ? i
' :
CODE HIGH CLOUD
; DEFINITELY PRESENT
’ :
;{ (229 !
|
|
i IS
§ TOTAL Check CTOT !
OVERCAST 5
IS ;
HIGH TYPE il
ZERO ;
? ¢
_ §
: H
3 3
: CODE HIGH CLOUD i
! MIGHT BE PRESENT {
: 280
CALL CASE2 TO {
DETERMINE 2 RANDOM ,,
CLOUD LAYERS ;
CODE MIDDLE AND Bump NUMLAY for each i
i HIGH CLOUDS E
i
RETURN |
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CODE MIDDLE
gonEn ‘Bump NUMLAY

RETURN

CODE HIGH
CLOUD

TOTAL
CLOUD

OVERCAST
?

Check CTOT

RETURN

HIGH
TYPE MISSING

OR ZERO
?

‘Check NHIT

310

‘ RETURN ’

NO
LOW CLOUD
?

Check HLOW

NO

CODE LOW CLOUD
DEFINITELY PRESENT

1DDL
CLOUD TYPE Check MIDT
MISSING OR

ZERO

T A AT DS A o A M 3 A




S e B

Lo e e

ANl B SO Y A A€ N AT

PR P -

CODE MIDDLE CLOUD
DEFINITELY PRESENT

o

MIDDLE
CLOUD TYPE

ZERO
?

CODE MIDDLE CLOUD
TYPE MIGHT BE
PRESENT

HIGH

CLOUD TYPE

MISSING OR

ZERO
?

NO

CODE HIGH CLOUD
DEFINITELY PRESENT

HIGH
TYPE MISSING
OR ZERO AND

TOTAL OVERCAST,
74

CODE HIGH CLOUD
MIGHT BE PRESENT

= BLo

Check MIDT

Sk B

Check CTOT and NHIT
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CALL CASE3 TO
DETERMINE 3 RANDOM

CLOUD LAYERS

!

CODE LOW, MIDDLE

AND HIGH CLOUDS

RETURN

o)

CALL CASE2 TO DETERMINE
2 RANDOM CLOUD LAYERS

i

CODE LOW AND
MIDDLE CLOUDS

RETURN

HIGH
CLOUD TYPE
MISSING OR

ZERO
?

CODE HIGH CLOUD
DEFINITELY PRESENT

HIGH
CLOUD TYPE

ZERO
?

[ cope HiGH cLouD MIGHT BE PRESENT |

&

Bump NUMLAY for each

Bump NUMLAY for each

Check NHIT

Check NHIT
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CALL CASE2 TO DETERMINE
2 RANDOM CLOUD LAYERS

f

CODE LOW AND
HIGH CLOUDS

TOTAL
OVERCAST AND
HIGH TYPE
MISSING

?

CODE MIDDLE CLOUD
DEFINITELY PRESENT

HIGH

CLOUD TYPE

MISSING OR

ZERO
?

NO

CODE HIGH CLOUD
DEFINITELY PRESENT

()
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Check NHIT
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HIGH

CLOUD TYPE

ZERO
?

YES Check NHIT

NO

CODE HIGH CLOUD
MIGHT BE PRESENT

450

CALL CASE2 TO DETERMINE
TWO RANDOM CLOUD LAYERS

1

CODE MIDDLE AND Bump NUMLAY for each
HIGH CLOUDS

RETURN

460

CODE MIDDLE CLOUD

RETURN

Low
CLOUD AMOUNT

MISSING
?

Go to 240 if no low clouds to test middle and high
types and total cloud cover.
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Low

CLOuUD

OVERCAST
?

IS
TOTAL
OVERCAST

?

HIGH

CLOUD TYPE

GIVEN
?

YES

NO

SINCE HIGH CLOUD IS
UNKNOWN, CLEAR ONLY
TO BASMID

MISSING OR
ZERO
2

490

CODE ALL CLEAR

MISSING OR
ZE;!O

e e i O ot e e e . L i e

Check CLOW

Check CTOT

Check NHIT

Bump NUMLAY

«Check CLOW

Bump NUMLAY

Check CLOW
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ASSURE LOWEST CLOUD COVER
LESS THAN TOTAL CLOUD COVER
REQUIRED IN ‘CASES’

LOW
CLOUD TYPE

PRESENT
?

LOW CLOUD NO

TYPE MISSING
?

LOWEST

BASE LT

6500 FT.
?

MISSING
?

1 CODE MIDDLE
F Y CLOUD

&
( RETURN j

= . J2] =

Check LOWT

Check LOWT

Check HLOW

Check NHIT and CTOT

Bump NUMLAY |

;
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i i CALL CASES TO DETERMINE
; TWO RANDOM CLOUD LAYERS
i ! |
CODE MIDDLE AND Bump NUMLAY for each
! HIGH CLOUDS p L = -
2 ¢ RETURN
£ ;
: CODE LOW CLOUDS
MIGHT BE PRESENT i
§ i
: ‘ 3
1 i Go to 580 of LOWT equals 3 or 9
' :
f ! |
Go to 590 if LOWT equals 2 |
! |
§ ; |
'; |
{ CODE LOW CLOUD |
; DEFINITELY PRESENT '
(s80)
CODE CB PRESENT AND
ASSURE THUNDERSTORM IN g
WEATHER

S
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CODE TCU PRESENT
595
i
ASSURE SHOWER IN
WEATHER
SO Check MIDT
CLOUD TYPE heck |
PRESENT
?
pospin Check MIDT
CLOUD TYPE
MISSING .
g :
;
afig Check NHIT
CLOUD TYPE |
PRESENT \
? |
G |
HIGH heck NHIT |
CLOUD TYPE Chec | ,.
MISSING
? <
NO |

CODE LOW CLOUD Bump NUMLAY

NO
CBOR TCU
?

Return if NCB less than 2

RETURN
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CODE MIDDLE CLOUD

ves

RETURN

CODE HIGH CLOUD

RETURN

CALL CASE6 TO DETERMINE
2 RANDOM LAYERS

CODE LOW AND
HIGH CLOUDS

TOTAL NO
OVERCAST
?

YES

HIGH YES
TYPE NOT
GIVEN
?

NO

100

< RETURN >
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Bump NUMLAY

Bump NUMLAY

Check CTOT

Check NHIT
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CALL CASE6 TO DETERMINE
2 RANDOM CLOUD LAYERS

!

CODE MIDDLE AND
HIGH CLOUDS

TOTAL
OVERCAST
AND HIGH TYPE
NOT GIVEN

< RETURN ’

680

CODE LOW, MIDDLE
AND HIGH CLOUDS

TOTAL
OVERCAST
AND HIGH
TYPE NOT
GIVEN

CODE MIDDLE CLOUD TYPE
MIGHT BE PRESENT

O
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Bump NUMLAY

Bump NUMLAY for each

Check CTOT and NHIT

Bump NUMLAY for each

Check CTOT and NHIT
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CODE MIDDLE CLOUD
DEFINITELY PRESENT

HIGH
CLOUD TYPE

PRESENT
?

CALL CASE6 TO DETERMINE
2 RANDOM CLOUD LAYERS

l

CODE LOW AND
MIDDLE CLOUDS

-

CALL CASE6 TO DETERMINE

2 RANDOM CLOUD LAYERS

l

CODE LOW AND MIDDLE
CLOUDS

RETURN
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Check NHIT

Check NHIT

Check CTOT

Bump NUMLAY for each

Bump NUMLAY for each
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, ” CALL CASE6 TO DETERMINE
: ,_ 2 RANDOM CLOUD LAYERS

3 HIGH CLOUDS

RETURN

of

CODE HIGH CLOUD
MIGHT BE PRESENT

L

800

CODE HIGH CLOUD
DEFINITELY PRESENT

b AL I S I S A Bl e A SISO

CALL CASES5 TO DETERMINE
3 RANDOM CLOUD LAYERS

CODE LOW, MIDDLE,
| AND HIGH CLOUDS

i ( RETURN ’

- L2V -

Bump NUMLAY for each




CALL CASE3 TO DETERMINE
3 RANDOM CLOUD LAYERS
WITH TCU

CALL CASE4 TO DETERMINE
3 RANDOM CLOUD LAYERS




SUBROUTINE TOPS (TERHT, NWEA, DLAT)

! Routine to determine cloud tops given cloud bases, cloud cover, and weather,
! TERHT terrain height in feet
| NWEA = weather in area (WMO code 4677)

WEAHIT = expected heights of cloud tops in 100’s of feet due to weather
KCURW = weather factors for WX 50-99

KPWEA = weather factors WX 10-29

THICKO = thickness of cloud in feet at MSL

STHICK = slope of cloud thickness with respect to base of cloud above MSL
CLDTOP = maximum height of cloud top in feet

SAMT = conversion factor for cloud cover to cloud thickness factor
DLAT = latitude

Derived Layered Cloud Information

NUMLAY = number of layers generated
KIND = kind of cloud layer
1=low
2 = middle ;
3 = high
4 = fog
5 = lowest cloud
6 = clear layer
ITHIN = thin layer designator i
MISSING = not thin ;
1 = thin
COVER = cloud cover in layer (0.0 - 1.0)
BASE = height of the base of layer, feet.
TOP = height of top of cloud layer, feet.

CALCULATE MAXIMUM Maximum cloud height probable at latitude of
CLOUD TOP FOR
GIVEN LATITUDE OBS/REP

e e T T R

PR ST oY O

CALCULATE CLOUD

HEIGHT FOR

WEATHER FACTOR
3

YT T (T 8 8 T oA

Ty

ANY
CLOUD LAYERS
PRESENT

YES

RETURN

T
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CALCULATE
WEATHER
FACTOR

CLOUD
LAYER KIND

FACTOR=0

CALCULATE CLOUD
TOP FROM

BASE HEIGHT
AMOUNT AND
WEATHER FACTOR

!

LIMIT CLOUD TOP
TO SMALLER OF
CALCULATED OR
MAXIMUM TOP
FOR LATITUDE

CURRENT
LAYER IS A
FOG LAYER

ACCOUNT FOR
WEATHER IN
ITS OWN
RIGHT

CLOUD
LAYER KIND
IS6

YES

Initialize cloud layer index.

Jump to B if cloud layer KIND is not LOW, MIDDLE,
HIGH or FOG.

Calculation of cloud top from cloud amount, height of
cloud layer base above mean sea level and non zero
weather factor.

Cloud top cannot be greater than maximum probable
height for latitude of OBS/REP

Jump to 60 if current layer is a FOG layer.

~ Set cloud top equal to larger of current value or value
due to weather alone.

Jump to 60 if KIND of layer is CLEAR.
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T

CLOUD
LAYER KIND

CALCULATE
CLOUD TOP FROM
CLOUD AMOUNT
AND BASE
HEIGHT

LIMIT CLOUD TOP
TO SMALLER OF
CALCULATED OR
MAXIMUM TOP
FOR LATITUDE

LAY = LAY +1

= 3L =

Jump to 60 if KIND of layer is FOG.

Calculation of cloud top from cloud amount and
height of cloud layer base above mean sea level.

Cloud top cannot be greater than maximum probable
height for latitude of OBS/REP.
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SUBROUTINE UADINT

Routine to interpret upper air OBS/REP in terms of CFDB parameters
Sources of input data are upper air soundings (RAOBS) of pressure, temperature and dewpoint depression.

Input Data

IX = X distance of RAOB site from IXREF, hectometers.

1Y =Y distance of RAOB site from I'YREF, hectometers.

IH = Station elevation above mean sea level, meters.

ITIME = Time of RAOB, (0—1440)

ITYPE =4, (—4 if a special RAOB)

1Z(1) = Altitude of RAOB reporting level, meters

IP(1) = Pressure of RAOB reporting levels, millibarsx10

IT(1) = Temperature of RAOB reporting level, (deg. K.)«10

IDD(1) = Dewpoint depression of RAOB reporting level, (deg. C) 10
NRRL = Number of RAOB reporting levels

Cloud/fog data base parameters

IVALU = Information value of the RAOB (1—10)

0 = No CFDB parameters obtainable from the RAOB.

10 = No missing or inconsistent data in the RAOB.

0—10 = Some missing or inconsistent data in the RAOB.

MINBAS = Height of the base of the lowest cloud (AGL), dekameters.
MAXTOP = Height of the top of the highest cloud (AGL), dekameters.
LCOV(9) = Percent cloud cover in the CFDB layers.

INITIALIZE
CFDB LAYER
CLOUD COVERS

T

INITIALIZE

RAOB LEVEL
INDEX AND
TEMPERATURE
REPORT COUNTER

CORRECT
PRESSURE
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