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INTRODUCTION

This office note TDL ON 00-2 is a companion to TDL ON 00-1, MOS-2000. It
contains documentation of most of the programs used in the M0S-2000 system.
Programming for this system was underway in 1994. In accordance with
TDL ON 00-1, Chapter 3, each main program and subroutine that has lasting
value is documented, although for subroutines the documentation may be brief
if it is specific to one program and not likely to be used by others.

Each routine has the name of the programmer and the date of original
writing. In the upper right of each page is the date the writeup (and
possibly the code itself) was last modified; these dates may be prior to
April 1, 2000, the issue date of this office note. The numbering scheme
follows that specified in TDL ON 00-1, Chapter 9. Two Tables of Contents are
provided, one in alphabetical order and one in numerical order; in these
Tables of Contents, a "*" following the name means the writeup is very brief.
The location of the source code is described in TDL ON 00-1, Chapter 3.

The software for MOS-2000 is written so that it can function on either a
32-bit word workstation (e.g., Hewlett Packard' 755), or a 64-bit word machine
like the CRAY. This has added some complexity, but was felt desirable because
it is uncertain which portions of the M0S-2000 system will be most efficiently
and effectively performed on a mainframe as opposed to the workstation;
likely, this split will change with time as workstation capabilities continue
to increase.?

The forerunner to MOS-2000 was a system documented in TDL Office Note 74-14
and its computer programs in TDL Office Note 75-2.

This office note is a "living document”™ and will be updated as necessary.
Programs will be added and modifications made as needed. The header will
establish the creation or update date.

No indorsement of specific equipment or companies is made or implied in
this document.

°The MOS-2000 system has been in the planning and development stages for
several years. During that time, the equipment available changed. As of this
writing, the National Weather Service CRAY mainframes are being replaced by
IBM machines. The 64-bit capability has been retained, although it may not be
needed in the future.



MOS No. NAME
1.0 U170

1.1 ui7i

1.2 U135

1.3 U130

1.4 U155

15 U405a
1.6

1.7 U110

1.8 U138

2.0 U201

21 DIRCMP
2.2% GRCOMB
2.3 GSITB
2.4* RDSTR2
2.5 COMPID
2.6

2.7

2.8

2.9

2.10* PRED21
2.11* PRED22
2.12* OPTION
2.13* OPTN2
2.14 PREDX1
2.15 PACKV
2.16* MAPLAT
2.17* PSMAPF
2.18* LMMAPF
2.19 CONST
2.20* VORTH
2.21* VORTH1
2.22* VORTW
2.23* VORTW1
2.24* DIVW
2.25* DIVW1
2.26* GWIND
2.27* GUWIND
2.28* GVWIND
2.29* GSWIND
2.30* EOWND
2.31* EOUWND
2.32 EOVWND
2.33* WSPEED
2.34* EXTRAP
2.35 GRIDB
2.36* VERTP
2.37* TIMEP
2.38* L1D
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CONTENTS
FUNCTION

Computes Constants from Vector Data
Computes Constants from Vector Data
Converts TDLPACK Data into GRIB2

Converts GRIB1 and GRIB2 Data to TDLPACK
Objective Analysis

Analyzes Quasi-Continuous Variables

Generates Grid Point ID’s and Their Locations for a Grid Specification
Converts Sequential TDLPACK Data into GRIB2

Prepares MOS-2000 Predictor/Predictand Dataset

Computes Grid Coordinates for Points

Stores Grid Characteristics

Smooths, Interpolates, Transforms, and makes Grid and Point Binaries
Stores All Data for Day 1 for U201

Computes IDs for Data in MOS-2000 External File System

Computes Predictors for U201 for Day 1

Computes Predictors for U201 for Days after Day 1
Switches to Computational Subroutines

Switches Secondarily to Computational Subroutines
Prepares Title and Gridprints Field

Packs and Writes 1-Dimensional Data in TDLPACK Format
Computes Sine of Latitude and Map Factor

Computes Sine of Latitude and Map Factor for Polar Stereographic Map
Computes Sine of Latitude and Map Factor for Lambert Map
Retrieves Data from MOS-2000 External Random Access File
Computes Geostrophic Vorticity

Computes Geostrophic Vorticity for VORTH

Computes Vorticity

Computes Vorticity for VORTW

Computes Divergence

Computes Divergence for DIVW

Computes Geostrophic Wind

Computes Geostrophic U-Wind

Computes Geostrophic V-Wind

Computes Geostrophic Wind Speed

Computes Earth-Oriented Wind

Computes Earth-Oriented U-Wind

Computes Earth-Oriented V-Wind

Computes Wind Speed

Extrapolates a Variable on a Grid

Makes a Grid Binary Variable

Computes Vertical Variables

Computes Variables as a Function of Time

Switches to 1-Dimensional Linearization Subroutines
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2.39*%
2.40*
2.41*
2.42*
2.43

2.44*
2.45*
2.46*
2.47*
2.48*
2.49*
2.50*
2.51*
2.52*
2.53*
2.54*
2.55*
2.58*
2.59

2.60

2.61*

2.62*

2.63

2.64*

2.65*
2.66*
2.67

2.68*

2.69

2.70*
2.71*
2,72
2.73*
2.74*
2.75*
2.76*
2.77*
2.78*
2.79*
2.80*
2.81*
2.82*
2.83*
2.84*
2.85*
2.86*
2.87*

L1D50CFFF
L1D1
L12D2
L1D3
L1D506020
L2D
L2D601000
L2D1
L2D3
L2D600101
COMBIN
DEWPT
TTOTALS
NONCNVP
KINDEX
MIXRAT
SPECHUM
U202
U203
TDPAVG

OBSPOPC

OBSPOPO

OBSPOPO3

OBSPRWXBIN

ADVCTW
ADVCTW1

CORDP

DPTDPR
DIR2UV
DEWPCORR
FRZLVL
LINDEX
LMMAPS
MAXMIN
MAXMINB
MCMAPF
MCMAPS
MDIV
MEANRH
MODELMXMN
OBSCIGHT
KINXRF
OBSDMAXT
OBSDPTD
OBSMRCLD

TDL ON 00-2
March 15, 2011

Linearizes a Variable, 2 Seasons, 4 Projections, by Cycle

Supports 1-Dimensional Linearization

Provides Variable to Linearize for L1D1 or L2D1

Computes 1-Dimensional Linearized Variable

Linearizes 850-mb Geostrophic Vorticity

Switches to 2-Dimensional Linearization Subroutines

Linearizes a 850-mb and 1000-mb Heights

Supports 2-Dimensional Linearization

Computes 2-Dimensional Linearized Variable

Linearizes a 850-mb Geostrophic Vorticity and 1000-mb Height

Combines Data from Two Models into One Predictor

Computes Dew Point

Computes Total Totals Index

Computes Non-Convective Precipitation Amount

Computes the K-Index

Computes Mixing Ratio

Computes Specific Humidity

Computes and Copies Gridpoint and Vector Data Sets

Prepares TDLPACK Data for GEMPAK

Averages Temperature and Dew point to Remove Negative Dew Point

Depression

Classifies Present Weather Precipitation Observations into One of Three

Possible Categories

Classifies Present Weather into a Yes/No Designation According to the

Occurrence/Nonoccurrence of Precipitation

Classifies Present Weather into a Yes/No Designation According to the

Occurrence/Nonoccurrence of Precipitation over a 3-Hour Period

Produces Freezing/No Freezing, Snow/No Snow, Rain/No Rain Binaries
from Present Weather

Computes Advection from Wind

Computes Advection for ADVCTW

Estimates Dew Points During Extremely Cold Conditions or when Relative
Humidity is Reported

Computes Dew point Depression

Computes U- and V-Wind Components from Wind Direction and Speed
Provides Bias-Corrected Dew Point Forecast from Model Output
Computes Freezing Level Pressure at Gridpoints

Computes Lifted Index

Computes Sine of Latitude and Map Factor for Lambert Conformal Grid
Computes Daytime Maximum and Nighttime Minimum Temperatures
Computes Daytime Maximum and Nighttime Minimum Temperatures
Computes Sine of Latitude and Map Factor for Mercator Map
Computes Sine of Latitude and Map Factor for Mercator Grid
Computes Moisture Divergence

Computes Mean Relative Humidity Between Two Isobaric Levels
Computes 12-H Max or Min Temperature from 6-H Model Values
Computes ceiling Height

Computes Interactive Predictor K-Index * Thunderstorm Relative Frequency

Computes Daytime Maximum Temperature
Computes Dew Point Depression from Observational Data
Computes Mean Total Sky Cover for a 12-H Period
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2.88*
2.89*
2.90*
2.91*

2.92*
2.93*

2.94*
2.95*
2.96*

2.97*

2.98*

2.99*

2.100*
2.101*
2.102*
2.103*
2.104*
2.105*
2.106*
2.107*
2.108*

2.109*
2.110*
2.111*
2.112*
2.113*
2.114*
2.115*
2.116*
2.117*
2.118*
2.119*
2.120*
2.121*
2.122*
2.123*
2.124*

2.125*
2.126*
2.127

3.0
3.1
3.2
3.3
3.4
3.5
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OBSMRPTYPE Computes Precipitation Type for a 12-H Period

OBSMRWSP
OBSNMINT
OBSOBVIS

OBSTWET
PBLMIX

PCPX6
POTEMP
PSMAPS

QADV
RHVV
SAMEGR
SATLEVNUM
SATLEVRH
SNOWFL
VORTADV
SNOWEQ
SSR
SVRVEC
SWEATI
SWTXRF

TDPAVG
TIMBRD
TIMTRP
TMPADV
TPCP3
TPCP6
TPCP3
TPCP6
TRPD
TSLCM
UPSLCM
WETBULBT
WINDDR
ZRPRED
OBSADJSPD
OBSADJDIF

OBSADJUV
VARG
PCPEFF

U350
u3s1
PAWRA
U352
U353
U354

Computes Observed Maximum Wind Speed for a 12-H Period
Computes Nighttime Minimum Temperature

Assigns Present Weather Reports to Categories of Non-precipitating
Obstructions to Vision

Computes the Average of the Observed Temperature and Dew Point
Calculates the Combined Influence of the Temperature Profile, Average
Wind, and Relative Humidity in the Planetary Boundary Layer
Computes Observed Precipitation Amount

Computes potential Temperature

Computes Sine of Latitude and Map Factor for Stations projected Onto a
Polar Stereographic Map

Computes Advection of Specific Humidity

Computes Product of Vertical Velocity and Relative Humidity
Compares Grid Number and Grid Extent of Two Grids

Computes Fraction of Saturated Levels in Vertical Sounding

Computes Height of Saturation Level in Vertical Sounding

Computes Observed Snowfall Amount

Computes Absolute Vorticity Advection

Computes Estimated 24-H Snowfall Amount Prediction

Computes Single Station Regression (SSR) Predictors

Creates Thunderstorm and severe Weather Predictand Data
Computes Sweat Index

Computes Product of Sweat index and Severe Thunderstorm Relative
Frequency

Computes Average of LAMP Temperature and Dew point Forecasts
Interpolates Model Grid Fields to Intermediate Hours

Interpolates Forecasts to Intermediate Hours

Computes Temperature Advection

Computes 3-H Total or Convective Precipitation Amount

Computes 6-H Total or Convective Precipitation Amount

Computes 12-H Total or Convective Precipitation Amount

Computes 24-H Total or Convective Precipitation Amount

Does Calculations for Interpolation Subroutine INTRPD

Calculates Upslope in Terrain Elevation

Calculates Upslope Winds from U and V Wind Components

Computes Wet Bulb Temperature

Computes Wind Direction in Degrees

Computes Vertical Profile Index Indicating Occurrence of Freezing Rain
Adjusts Observed Wind Speeds to a 10 Meter Surface

Sets the Observed Wind Direction to Zero (Calm) when the Adjusted Wind
Speed Equals Zero

Adjusts the Observed U- and V-Wind Components to a 10 Meter Surface
Computes Variance at Points on a Grid

Computes Precipitation Efficiency

Creates MOS-2000 Random Access Files

Puts Data into MOS-2000 Random Access Files

Prepares, Packs, and Writes a Record to a MOS-2000 Random Access File
Puts Packed Data into a MOS-2000 Random Access File

Copies Packed Data from MOS-2000 Random Access Files to Another
Inventories a MOS-2000 Random Access File
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3.6
3.7

3.8

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
411
412
4.13
4.14
4.15
4.16
417
4.18
4.19*
4.20
421
4.22
4.23*
4.24*
4.25%
4.26*
4.27*
4.28
4.29
4.30
431
4.32
4.33
4.34*
4.35*
4.36
4.37
4.38
4.39
4.40

441
4.42
4.43
4.44
4.45
4.46
4.47

U361
PAWRAG

U365

CKIDS
BINARY
SMTH5
SMTH9
SMTH25
INTRPA
INTRPB
INTRP
TRANS
DATGEN
FORIER
RDI
RDF
RDC
DATPRO
RDSNAM
IPOPEN
IERX
RDPRED
UPDAT
PACK1D
PACK2D
PACKXX
PACK
PKMSO00
PKMS99
PACKGP
PKBG
UNPACK
UNPKBG
SKIPWR
WRITEP
PRTGR
BESEL
SETUP
PRSID
BASICP
SORT16
TIMPR
PSLLIJ

LMLLIJ
LMIJLL
SKIPR
PRSID1
RDSTAD
XCHANG
GSTORE
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Puts Packed Gridpoint Data into a MOS-2000 Random Access File
Prepares, Packs, and Writes a Gridpoint Record to a MOS-2000 Random
Access File

Interpolates Gridded Data from One Grid to Another

Checks Internal Consistency of MOS-2000 ID

Makes a Binary Variable

Smooths a Field by a 5-Point Smoother

Smooths a Field by a 9-Point Smoother

Smooths a Field by a 25-Point Smoother

Interpolates Quadratically into a Grid to Point Locations
Interpolates Linearly into a Grid to Point Locations

Interpolates into a Precipitation Amount Field to Point Locations
Transforms a Variable

Generates Date/Times Between Two Date/Times

Computes Harmonics of Day of Year

Reads Formatted Records into an Integer Array

Reads Formatted Records into a Real Array

Reads Formatted Records into a Character Array

Processes a Date/Time List

Reads Unit Numbers and Opens Associated Files

Opens Files Used for Output

Writes Message for System Errors

Reads and Orders Predictor List

Adds Hours to a Date/Time

Packs a 1-Dimensional Array

Packs a 2-Dimensional Array

Determines Whether to Pack Spatial Differences with No Missing Values
Packs Data in TDLPACK Format

Assists Packing When There Cannot be Missing Values
Assists Packing When There Can be Missing Values
Determines Groups for Packing

Packs Bits into Words

Unpacks Data from TDLPACK Format

Unpacks Bits from Words

Skips Records and Writes Station List

Writes Records and Switches Files

Contours Two-Dimensional Grid

Interpolates for Gridprinting

Sets Options for PRTGR

Constructs MOS-2000 ID and Parses It into Component Parts
Computes Basic MOS-2000 Predictor ID

Sorts Values in an Array

Time Stamps Output

Converts Latitude/Longitude to Grid Coordinates for Polar Stereographic
Map

Converts Latitude/Longitude to Grid Coordinates for Lambert Map
Converts Grid Coordinates to Latitude/Longitude for Lambert Map
Skips Records

Parses MOS 2000 ID into Component Parts

Reads and Alphabetizes a Station List and Directory

Orders Values in an Array

Stores Data into Internal MOS-2000 Storage System
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4.48

4.49*
4.50*
4.51*
4.52*
4.53*
4.54*
4.55

4.56*
4.57*
4.58*
4.59

4.60*
4.61*
4.62*
4.63*
4.64

4.65*
4.66*
4.67*
4.68

4.69

4.70

4.71*

4.72*
4.73*
4.74*

4.75*
4.76*
4.77*
4.78*
4.79*
4.80*
4.81*
4.82
4.83
4.84*
4.85
4.86

4.87
4.88
4.89
4.90
491
492
4.93
4.94
4.95
4.96
4.97*

GFETCH
WRDISK
RDDISK
LMSTR1
LMSTR2
GCPAC
RDSTRX
WRTDLM
WRTM
WRKEYM
WRDATM
RDTDLM
RDTM
RDKEYM
RDDATM
FLOPNM
CLFILM
CLFM
ARINIT
TDLPRM
DOY
RDDIR
TRAIL
CONSTX

RDVRBL
OPTX
PACKYY

PKMS97
PKS4LX
PKC4LX
UNPKOO
UNPKPO
UNPKPS
UNPKLX
FSORT
RDSTAL
FINDST
RDSTGN
RDSTGA

COMPID
RDONEV
RDVECT
RDNAME
GTVECT
SETPLN
SMTH2X
SMTH3X
RDSTNA
RDSTNL
CONST
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Fetches Data from Internal MOS-2000 Storage System

Writes Data into Internal MOS-2000 Disk File

Read Data from Internal MOS-2000 Disk File

Initializes MSTORE and Prepares LSTORE for GCPAC after Day 1
Prepares LSTORE for GCPAC

Compresses Data in Internal MOS-2000 Storage System

Stores all Data for Day 1

Writes Data into MOS-2000 External File System

Writes Data for WRTDLM

Writes a Key Record

Writes a Data Record for WRTM

Reads Data from MOS-2000 External File System

Reads Data for RDTDLM

Reads a Key Record

Reads a Data Record for RDTM

Opens a MOS-2000 File

Closes a File in the MOS-2000 External File System

Closes a file for CLFILM

Initializes Common Block ARGC

Prints Contents of Common Block ARGC in the MOS-2000 File System
Computes the Day of the Year

Reads Directory Record

Writes Trailer Record

Retrieves Data from MOS-2000 External Random Access File for Vector-
Oriented Programs

Reads and Orders Variable List

Switches to Computational Subroutines for Vector-Oriented Programs
Determines Whether to Pack Spatial Differences with Primary Missing
Values

Assists Packing When There Can Be Secondary Missing Values
Assists Subroutine PACK in Simple Packing

Assists Subroutine PACK in Simple Packing

Assists Unpacking When There Are No Missing Values

Assists Unpacking When There Are Primary Missing Values

Assists Unpacking When There Are Primary and Secondary Missing Values
Assists in Unpacking of Group Information

Completes Sorting Values in an Array

Reads a Station List and Directory

Initializes Array with Station Locations

Reads One or More Station Lists and Directory Information

Reads and Alphabetizes One or More Station Lists and Directory Infor-
mation

Computes IDs for Data in MOS-2000 External File System

Reads and Returns a Specific Variable from a TDLPACK Vector File
Reads and Returns a Variable from a List from a TDLPACK Vector File
Reads Plain Language and Scaling Parameters from Variable Constant File
Returns a Vector Variable from MOS-2000 Internal Storage

Places Plain Language for Variables

Smooths a Field with a 25-Point Smoother Twice

Smooths a Field with a 25-Point Smoother Thrice

Reads and Alphabetizes One or More Station Lists with Group Names
Reads One or More Station Lists with Group Names

Retrieves Data from MOS-2000 External Random Access File
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4.98*

4.99*

4.100*
4.101*
4.102*
4.103*
4.104*
4.105*
4.106*
4.107*
4.108*
4.109*
4.110*
4.111*
4.112*
4.113*
4.114*
4.115*
4.116*
4.117*
4.118*
4.119*
4.120*
4.121*

4.122*
4.123*
4.124*
4.125*
4.126*
4.127*
4.128*
4.129*
4.130*
4131

4.132*
4.133*
4.134*
4.135*

4.136*
4.137*
4.138*

5.0
51

6.0

6.1*
6.2*
6.3*
6.4*

NORWND
TIMEPV
POPDIF
ZRONEG
MPSKTS
DIRFUV
VERTX
DIFFV
TRUNCP
NMLPRB
INTOMM
FTOKEL
KWHTOJ
TMPCMP
TEMPAV
OBSPTYPE
OBSTCLD
SFCTCLD
LCL
THETAE
APPTMP
DPDPRS
MAXTEST
MRFTEST

OPFCST
RHUMID
SUNFCT
SOLENG
SOLAMT
SUNAMT
SUNHRS
WNDCHL
FCSTDF
INTRPC
TSLOP
UPSLOP
STRATVAR
CONSTG

CONST1
INTRPD
TGINTRP

U520
U530

U600
INT600
VRBL61
VRBL62
VRBLX1
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Modifies Wind Direction

Computes Time Difference, Mean, Max, or Min of Two Variables
Computes difference of Two PoP Forecasts

Sets Negative Values to Zero

Converts Meters Per Second to Knots

Computes Wind Direction from Components

Computes Vertical Difference, Sum, or Mean of Two Variables

Computes Difference of a Forecast and an Observation

Truncates a Set of Probabilities to 0 and 1

Normalizes a Set of Probabilities to Lie in the Range 0 to 1

Converts Inches to Millimeters

Converts Fahrenheit to Kelvin

Converts Kilowatt Hours to Joules

Consistency Checks Temperature and Dew Point

Averages Two Variables with the Same Projection

Classifies Present Weather into Precipitation Type Categories

Computes Total Cloud Coverage

Computes Total Cloud Cover

Computes the Pressure and Temperature of the Lifted Condensation Level
Computes Equivalent Potential Temperature

Calculates Apparent Temperature

Calculates Dew Point Depression

Ensures Consistency Between 3-h Temperatures and Max or Min Forecasts
Ensures Consistency Between Successive Max or Min Forecast Tempera-
tures

Makes Operational Forecasts from Primary and Backup Forecasts
Calculates Relative Humidity

Calculates Fractional Amount of Sunshine

Computes the Fraction of Possible Solar Energy

Computes Solar Energy

Computes Amount of Sunshine

Calculates Hours of Sunshine and Extraterrestrial Radiation

Calculates Wind Chill

Computes Difference between Local and MOS Forecasts

Finds Values in Grid Closest to Point Locations

Calculates West or South Terrain Slope

Calculates Upslope Motion

Calculates a Stratification Variable

Retrieves Gridded Constant Data from MOS-2000 External Random Access
File

Retrieves Data from MOS-2000 External Random Access File
Interpolates to Station by Using Value of Closest Gridpoint

Temporally Interpolates Gridded Model Data to Stations using Quadratic or
Linear Interpolation

Quality Controls Hourly Observations
Prepares Station Dictionary for Objective Analysis of Hourly Data

Performs Screening Regression Analysis
Initializes from Control File for U600

Furnishes Variables to U600 for Day 1

Furnishes Variables to U600 for Days After Day 1
Prints AA Matrix for U600
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6.5*
6.6*
6.7*
6.8*
6.9*
6.10
6.11*
6.12*
6.13*
6.14*
6.15*
6.16*
6.17*
6.18*
6.19*
6.20
6.21*
6.22*
6.23*
6.24
6.25
6.26
6.27*
6.28
6.29
6.30
6.31

7.0
7.1
7.2

8.0
8.1
8.2

9.0
9.1
9.2

WRAA
RDAA
SAVREC
RESTOR
SUMRY

RDFORC
XFER
XPROD
PRCROS
VRBVEC
WREQ
WRHEAD
WROPEQ
THSET
U660
PRU660
RDVR66
INT660
U602
U625
U630
U661
U662
U175
U605
U655

U700
U710
U705

uss0
us30
U855

U900
U910
u9il
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Writes AA Matrix for U600

Reads AA Matrix for U600

Saves Information for U600 for Restoring
Restores Information for U600 Saved by SAVREC
Provides Summaries for U600

Reads a Forced Predictor List

Transfers Cross-Products to Two-Dimensional Array
Computes Sample Sizes, Sums, and Sums of Cross-Products
Prints Sample Size, Sums, and Sums of Cross-Products
Computes a Useability Vector for Variables for U600

Writes Equations for Printing

Writes Header Records for Operational Equations

Writes Equations for Operational Use

Sets Thresholds

Collates, Prints, and Packs Data

Prepares Formats and Writes for Printing for U660

Reads Variable List for U660

Initializes from Control File for U660

Performs Screening Regression Analysis for Multiple Predictands
Inventories Equation Files Read by U700 and U900

Edits Station Lists in Equation Files Read by U700 and U900
Collates, Prints, and Packs Data

Merges, Collates, Prints, and Packs Vector Data

Computes Means in Categories (Not used or distributed)
Performs Screening Regression Analysis on Ensemble Data
Performs Logit Analysis.

Makes Forecasts from Regression Equations
Postprocesses Forecasts on Sequential Files
Makes Forecasts and Computes Errors from Regression Equations

Verifies Forecasts
Computes Thresholds for Making Categorical Forecasts
Verifies Gridded Forecasts

Makes Operational Forecasts from Regression Equations
Postprocesses Forecasts on Random Access Files
Inventories Operational Regression Equation Files
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CONTENTS (ALPHABETIZED)

MOS No. NAME FUNCTION

1.7 U110 Generates Grid Point ID’s and Their Locations for a Grid Specification

1.3 U130 Converts GRIB1 and GRIB2 Data to TDLPACK

1.2 U135 Converts TDLPACK Data into GRIB2

1.8 U138 Converts Sequential TDLPACK Data into GRIB2

1.4 U155 Objective Analysis

1.0 U170 Computes Constants from Vector Data

11 U171 Computes Constants from Vector Data

6.29 U175 Computes Means in Categories (Not used or distributed)

2.0 U201 Prepares MOS-2000 Predictor/Predictand Dataset

2.58 U202 Computes and Copies Gridpoint and vector Data Sets

2.59 U203 Prepares TDLPACK Data for GEMPAK

3.0 U350 Creates MOS-2000 Random Access Files

3.1 U351 Puts Data into MOS-2000 Random Access Files

3.2 U352 Puts Packed Data into a MOS-2000 Random Access File

3.4 U353 Copies Packed Data from MOS-2000 Random Access Files to Another

3.5 U354 Inventories a MOS-2000 Random Access File

3.6 U361 Puts Packed Gridpoint Data into a MOS-2000 Random Access File

3.8 U365 Interpolates Gridded Data from One Grid to Another

15 U405a Analyzes Quasi-Continuous Variables

5.0 U520 Quality Controls Hourly Observations

5.1 U530 Prepares Station Dictionary for Objective Analysis of Hourly Data

6.0 U600 Performs Screening Regression Analysis

6.24 u602 Performs Screening Regression Analysis for Multiple Projections

6.30 U605 Performs Screening Regression Analysis on Ensemble Data

6.25 U625 Inventories Equation Files Read by U700 and U900

6.20 U660 Collates, Prints, and Packs Data

6.28 U662 Merges, Collates, Prints, and Packs Vector Data

6.31 U655 Performs Logit Analysis

7.0 U700 Makes Forecasts from Regression Equations

7.2 U705 Makes Forecasts and Computes Errors from Regression Equations

7.1 U710 Postprocesses Forecasts on Sequential Files

8.1 U830 Computes Thresholds for Making Categorical Forecasts

8.0 U850 Verifies Forecasts

8.2 u8s5 Verifies Gridded Forecasts

9.0 U900 Makes Operational Forecasts from Regression Equations

9.1 U910 Postprocesses Forecasts on Random Access Files

9.2 U911 Inventories Operational Regression Equation Files

2.65* ADVCTW Computes Advection from Wind

2.66* ADVCTW1 Computes Advection for ADVCTW

4.118* APPTMP Calculates Apparent Temperature

4.66 ARINIT Initializes Common Block ARGC

2.60 TDPAVG Averages Temperature and Dew Point to Remove Negative Dew Point
Depression

4.37 BASICP Computes Basic MOS-2000 Predictor ID

4.34* BESEL Interpolates for Gridprinting

4.2 BINARY Makes a Binary Variable

4.64 CLFILM Closes a File in the MOS-2000 External File System

4.65* CLFM Closes a File for CLFILM

4.1 CKIDS Checks Internal Consistency of MOS-2000 ID
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2.49*
4.87
4.97*
4.136*

4.71*

4.135*
2.5
2.68*

4.10
4.15
2,72
2.50*
4.105*
21
4.103*
2.71*
2.24*
2.25*
4.68
4.119*
2.70*
2.31*
2.32*
2.30*
2.34*
2.130*
4.84*
4.63*
411
2,72
4.82
4.109*
4.53*
4.48
2.2%
2.35
2.3
4.47
2.29*
491
2.27*
2.28*
2.26*
4.18
4.8
4.6
4.7
4131
4.137*
6.1*

COMBIN
COMPID
CONST
CONSTG

CONSTX

CONST1
COMPID
CORDP

DATGEN
DATPRO
DEWPCORR
DEWPT
DIFFV
DIRCMP
DIRFUV
DIR2UV
DIVW
DIVW1
DOY
DPDPRS
DPTDPR
EOUWND
EOVWND
EOWND
EXTRAP
FCSTDF
FINDST
FLOPNM
FORIER
FRZLVL
FSORT
FTOKEL
GCPAC
GFETCH
GRCOMB
GRIDB
GSITB
GSTORE
GSWIND
GTVECT
GUWIND
GVWIND
GWIND
IERX
INTRP
INTRPA
INTRPB
INTRPC
INTRPD
INT600
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Combines Data from Two Models into One Predictor

Computes IDs for Data in MOS-2000 External File System
Retrieves Data from MOS-2000 External Random Access File
Retrieves Gridded Constant Data from MOS-2000 External Random Access
File

Retrieves Data from MOS-2000 External Random Access File for Vector-
Oriented Programs

Retrieves Data from MOS-2000 External Random Access File
Computes IDs for Data in MOS-2000 External File System
Estimates Dew Points During Extremely Cold Conditions or When Relative
Humidity is Reported

Generates Date/Times Between Two Date/Times

Processes a Date/Time List

Provides Bias-Corrected Dew Point Forecast from Model Output
Computes Dew Point

Computes Difference of a Forecast and an Observation
Computes Grid Coordinates for Points

Computes Wind Direction from Components

Computes U- and V-Wind Components from Wind Direction and Speed
Computes Divergence

Computes Divergence for DIVW

Computes the Day of the Year

Calculates Dew Point Depression

Computes Dew point Depression

Computes Earth-Oriented U-Wind

Computes Earth-Oriented V-Wind

Computes Earth-Oriented Wind

Extrapolates a Variable on a Grid

Computes Difference between Local and MOS Forecasts
Initializes Array with Station Locations

Opens a MOS-2000 File

Computes Harmonics of Day of Year

Computes Freezing Level Pressure at Gridpoints

Completes Sorting Values in an Array

Converts Fahrenheit to Kelvin

Compresses Data in Internal MOS-2000 Storage System
Fetches Data from Internal MOS-2000 Storage System

Stores Grid Characteristics

Makes a Grid Binary Variable

Smooths, Interpolates, Transforms, and Makes Grid and Point Binaries
Stores Data into Internal MOS-2000 Storage System

Computes Geostrophic Wind Speed

Returns a Vector Variable from MOS-2000 Internal Storage
Computes Geostrophic U-Wind

Computes Geostrophic V-Wind

Computes Geostrophic Wind

Writes Message for System Errors

Interpolates into a Precipitation Amount Field to Point Locations
Interpolates Quadratically into a Grid to Point Locations
Interpolates Linearly into a Grid to Point Locations

Finds Value in Grid Closest to Point Location

Interpolates to Station by Using Value of Closest Gridpoint
Initializes from Control File for U600
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6.23*
4.108*
417
2.53*
2.84*
4.110*
4.116*
2.74*
4.42
441
2.18*
2.75*
4.51*
4.52*
2.38*
2.40*
2.39*
2.41*
2.42*
2.44*
2.46*
2.47*
2.45%
2.48*
2.16*
2.76*
2.77*
4.120*
2.78*
2.79*
2.80*
2.81*
2.54*
2.82*
4.102*
4.121*

4.107*
2.52*
4.98*
2.124*

2.123*
2.125*
2.83*
2.85*
2.86*
2.87*
2.88*
2.89*
2.90*
2.91*

INT660
INTOMM
IPOPEN
KINDEX
KINXRF
KWHTOJ
LCL
LINDEX
LMIJLL
LMLLIJ
LMMAPF
LMMAPS
LMSTR1
LMSTR2
L1D

L1D1
L1D50CFFF
L12D2
L1D3

L2D

L2D1
L2D3
L2D601000
L2D600101
MAPLAT
MAXMIN
MAXMINB
MAXTEST
MCMAPF
MCMAPS
MDIV
MEANRH
MIXRAT

MODELMXMN

MPSKTS
MRFTEST

NMLPRB
NONCNVP
NORWND
OBSADJDIR

OBSADJSPD

OBSADJUV
OBSCIGHT
OBSDMAXT
OBSDPTD
OBSMRCLD
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Initializes from Control File for U660

Converts Inches to Millimeters

Opens Files Used for Output

Computes The K-Index

Computes Interactive Predictor K-Index * Thunderstorm Relative Frequency
Converts Kilowatt Hours to Joules

Computes the Pressure and Temperature of the Lifted Condensation Level
Computes Lifted Index

Converts Grid Coordinates to Latitude/Longitude for Lambert Map
Converts Latitude/Longitude to Grid Coordinates for Lambert Map
Computes Sine of Latitude and Map Factor for Lambert Map

Computes Sine of Latitude and Map Factor for Lambert Conformal Grid
Initializes MSTORE and Prepares LSTORE for GCPAC after Day 1
Prepares LSTORE for GCPAC

Switches to 1-Dimensional Linearization Subroutines

Supports 1-Dimensional Linearization

Linearizes a Variable, 2 Seasons, 4 Projections, by Cycle

Provides Variable to Linearize for L1D1 or L2D1

Computes 1-Dimensional Linearized Variable

Switches to 2-Dimensional Linearization Subroutines

Supports 2-Dimensional Linearization

Computes 2-Dimensional Linearized Variable

Linearizes a 850-mb and 1000-mb Heights

Linearizes a 850-mb Geostrophic Vorticity and 1000-mb Height

Computes Sine of Latitude and Map Factor

Computes Daytime Maximum and Nighttime Minimum Temperatures
Computes Daytime Maximum and Nighttime Minimum Temperatures
Ensures Consistency Between 3-h Temperatures and Max or Min Forecasts
Computes Sine of Latitude and Map Factor for Mercator Map

Computes Sine of Latitude and Map Factor for Mercator Grid

Computes Moisture Divergence

Computes Mean Relative Humidity Between Two Isobaric Levels
Computes Mixing Ratio

Computes 12-H Max or Min Temperature from 6-H Model Values
Converts Meters Per Second to Knots

Ensures Consistency Between Successive Max or Min Forecast Tempera-
tures

Normalizes a Set of Probabilities to Lie in the Range 0 to 1

Computes Non-Convective Precipitations Amount

Modifies Wind Direction

Sets the Observed Wind Direction to Zero (Calm) when the Adjusted Wind
Speed Equals Zero

Adjusts Observed Wind Speeds to a 10-Meter Surface

Adjusts the Observed U- and V-wind components to a 10-Meter Surface
Computes Ceiling Height

Computes Daytime Maximum Temperature

Computes Dew Point Depression from Observational Data

Computes Mean Total Sky Cover for a 12-H period

OBSMRPTYPE Computes Precipitation Type for a 12-H Period

OBSMRWSP

OBSNMINT
OBSOBVIS

Computes Observed Maximum Wind Speed for a 12-H Period
Computes Nighttime Minimum Temperature

Assigns Present Weather Reports to Categories of Non-precipitating
Obstructions to Vision
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2.61*

2.62*

2.63

2.64*

4.113*

4.114*
2.92*
4.122*
2.12*
2.13*
4.73*
4.24*
4.27*
2.15
4.23
4.74

421
4.22
3.2%
3.7*

2.93*

2.127
2.94*
4.28
4.25*
4.75*
4.77*
4.76*
4.26*
4.100*
2.95%
6.14*
2.14
4.36
4.44
2.10*
2.11*
4.33
4.40

2.17*
2.96*

6.21*
2.97*

OBSPOPC
OBSPOPO
OBSPOPO3
OBSPRWXBIN
OBSPTYPE

OBSTCLD
OBSTWET
OPFCST
OPTION
OPTN2
OPTX
PACK
PACKGP
PACKV
PACKXX
PACKYY

PACK1D
PACK2D
PAWRA
PAWRAG

PBLMIX

PCPEFF
PCPX6
PKBG
PKMSO00
PKMS77
PKC4LX
PKS4LX
PKMS99
POPDIF
POTEMP
PRCROS
PREDX1
PRSID
PRSID1
PRED21
PRED22
PRTGR
PSLLIJ

PSMAPF
PSMAPS

PRU660
QADV
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Classifies Present Weather Precipitation Observations into One of Three

Possible Categories

Classifies Present Weather into a Yes/No Designation According to the

Occurrence/Nonoccurrence of Precipitation

Classifies Present Weather into a Yes/No Designation According to the

Occurrence/Nonoccurrence of Precipitation over a 3-Hour Period

Produces Freezing/No Freezing, Snow/No Snow, Rain/No Rain Binaries
from Present Weather

Classifies Present Weather into Precipitation Type Categories-precipitating

Obstructions to Vision

Computes Total Cloud Coverage

Computes the Average of the Observed Temperature and Dew Point

Makes Operational Forecasts from Primary and Backup Forecasts

Switches to Computational Subroutines

Switches Secondarily to Computational Subroutines

Switches to Computational Subroutines for Vector-Oriented Programs

Packs Data in TDLPACK Format

Determines Groups for Packing

Packs and Writes 1-Dimensional Data in TDLPACK Format

Determines Whether to Pack Spatial Differences With No Missing Values

Determines Whether to Pack Spatial Differences With Primary Missing

Values

Packs a 1-Dimensional Array

Packs a 2-Dimensional Array

Prepares, Packs, and Writes a Record to a MOS-2000 Random Access File

Prepares, Packs, and Writes a Gridpoint Record to a MOS-2000 Random

Access File

Calculates the Combined Influence of the Temperature Profile, Average

Wind, and Relative Humidity in the Planetary Boundary Layer

Computes Precipitation Efficiency

Computes Observed Precipitation Amount

Packs Bits into Words

Assists Packing When There Cannot be Missing Values

Assists Packing When There Can be Secondary Missing Values

Assists Subroutine PACK in Complex Packing

Assists Subroutine PACK in Simple Packing

Assists Packing When There Can be Missing Values

Computes difference of Two PoP Forecasts

Computes Potential Temperature

Prints Sample Size, Sums, and Sums of Cross-Products

Prepares Title and Gridprints Field

Constructs MOS-2000 ID and Parses It into Component Parts

Parses MOS 2000 ID into Component Parts

Computes Predictors for U201 for Day 1

Computes Predictors for U201 for Days after Day 1

Contours Two-Dimensional Grid

Converts Latitude/Longitude to Grid Coordinates for Polar Stereographic

Map

Computes Sine of Latitude and Map Factor for Polar Stereographic Map

Computes Sine of Latitude and Map Factor for Stations Projected onto a

Polar Stereographic Map

Prepares Formats and Writes for Printing for U660

Computes Advection of specific Humidity

4



6.6*
414
4.69
4.62*
4.50*
412
4.13
4.61*
6.11*
4.90
4.88
4.19*
4.16
4.45
4.83
4.86

4.85
4.95
4.96
4.54*
2.4
459
4.60*
4.89
4.72*
6.22*
6.8*
4.123*
2.98*
2.99*
6.7*
2.100*
2.101*
4.91
4.35%
4.115*
4.43
4.31
4.3
4.4
45
4.93
4.94
2.102*
2.104*
4.126*
4.125*
4.38
4.134*
4.127*
4.128*
2.55*

RDAA
RDC
RDDIR
RDDATM
RDDISK
RDI
RDF
RDKEYM
RDFORC
RDNAME
RDONEV
RDPRED
RDSNAM
RDSTAD
RDSTAL
RDSTGA

RDSTGN
RDSTNA
RDSTNL
RDSTRX
RDSTR2
RDTDLM
RDTM
RDVECT
RDVRBL
RDVR66
RESTOR
RHUMID
RHVV
SAMEGR
SAVREC

SATLEVNUM

SATLEVRH
SETPLN
SETUP
SFCTCLD
SKIPR
SKIPWR
SMTH5
SMTH9
SMTH25
SMTH2X
SMTH3X
SNOWFL
SNOWEQ
SOLAMT
SOLENG
SORT16
STRATVAR
SUNAMT
SUNHRS
SPECHUM
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Reads AA Matrix for U600

Reads Formatted Records into a Character Array
Reads Directory Record

Reads a Data Record for RDTM

Read Data from Internal MOS-2000 Disk File
Reads Formatted Records into an Integer Array
Reads Formatted Records into a Real Array
Reads a Key Record

Reads a Forced Predictor List

Reads Plain Language and Scaling Parameters from Variable Constant File

Reads and Returns a Specific Variable from a TDLPACK Vector File
Reads and Orders Predictor List

Reads Unit Numbers and Opens Associated Files

Reads and alphabetizes a Station List and Directory

Reads a Station List and Directory

Reads and Alphabetizes One or More Station Lists and Directory Infor-
mation

Reads One or More Station Lists and Directory Information
Reads and Alphabetizes One or More Station Lists with Group Names
Reads One or More Station Lists with Group Names

Stores all Data for Day 1

Stores All Data for Day 1 for U201

Reads Data from MOS-2000 External File System

Reads Data for RDTDLM

Reads and Returns a Variable from a List from a TDLPACK Vector File
Reads and Orders Variable List

Reads Variable List for U660

Restores Information for U600 Saved by SAVREC
Calculates Relative Humidity

Computes Product of Vertical Velocity and Relative Humidity
Compares Grid Number and Grid Extent of Two Grids
Saves Information for U600 for Restoring

Computes Fraction of Saturated Levels in vertical Sounding
Computes Height of Saturation Level in Vertical Sounding
Places Plain Language for Variables

Sets Options for PRTGR

Computes Total Cloud Cover

Skips Records

Skips Records and Writes Station List

Smooths a Field by a 5-Point Smoother

Smooths a Field by a 9-Point Smoother

Smooths a Field by a 25-Point Smoother

Smooths a Field with a 25-Point Smoother Twice

Smooths a Field with a 25-Point Smoother Thrice

Computes Observed Snowfall Amount

Computes Estimated 24-H Snowfall Amount Prediction
Computes Solar Energy

Computes the Fraction of Possible Solar Energy

Sorts Values in an Array

Calculates a Stratification Variable

Computes Amount of Sunshine

Calculates Hours of Sunshine and Extraterrestrial Radiation
Computes Specific Humidity
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2.105*
6.9*

4.124*
2.106*
2.107*
2.108*

4.67*

2.109*
4.112*
4.138*

4.117*
6.19*
2.37*
4.99*
2.110*
4.39
2.211*
2.112*
4.111*
2.113*
2.114*
2.115*
2.116*
4.70
4.9
2.117*
4.106*
2.118*
4.132*
2.51*
4.29
4.30
4.81
4.78
4.79
4.80
4.20
2.119*
4.133*
2.126*
2.36*
4.104*
2.103*
2.20*
2.21*
2.22*
2.23*
6.4*
6.2*
6.3*
6.15*
2.120*

SSR
SUMRY
SUNFCT
SVRVEC
SWEATI
SWTXRF

TDLPRM
TDPAVG
TEMPAV
TGINTRP

THETAE
THSET
TIMEP
TIMEPV
TIMGRD
TIMPR
TIMTRP
TMPADV
TMPCMP
TPCP3
TPCP6
TPCP12
TPCP24
TRAIL
TRANS
TRPD
TRUNCP
TSLCM
TSLOP
TTOTALS
UNPACK
UNPKBG
UNPKLX
UNPKOO
UNPKPO
UNPKPS
UPDAT
UPSLCM
UPSLOP
VARG
VERTP
VERTX
VORTADV
VORTH
VORTH1
VORTW
VORTW1
VRBLX1
VRBL61
VRBL62
VRBVEC
WETBULBT
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Computes Single Station Regression (SSR) Predictors

Provides Summaries for U600

Calculates Fractional Amount of Sunshine

Creates Thunderstorm and Severe Weather Predictand Data
Computes Sweat Index

Computes Product of Sweat Index and Severe Thunderstorm Relative
Frequency

Prints Contents of Common Block ARGC in the MOS-2000 File System
Computes Average of LAMP Temperature and Dewpoint Forecasts
Averages Two Variables with the Same Projection

Temporally Interpolates Gridded Model Data to Stations using Quadratic or
Linear Interpolation

Computes Equivalent Potential Temperature

Sets Thresholds

Computes Variables as a Function of Time

Computes Time Difference, Mean, Max, or Min of Two Variables
Interpolates Model Grid Fields to Intermediate Hours

Time Stamps Output

Interpolates Forecasts to Intermediate Hours

Computes Temperature Advection

Consistency Checks Temperature and Dew Point

Computes 3-Hr Convective Precipitation Amount

Computes 6-Hr Convective Precipitation Amount

Computes 12-Hr Convective Precipitation Amount

Computes 24-Hr Convective Precipitation Amount

Writes Trailer Record

Transforms a Variable

Does Calculations for Interpolation Subroutine INTRPD
Truncates a Set of Probabilities to 0 and 1

Calculates Upslope in Terrain Elevation

Calculates West or South Terrain Slope

Computes Total Totals Index

Unpacks Data from TDLPACK Format

Unpacks Bits from Words

Assists in Unpacking of Group Information

Assists Unpacking When There Are No Missing Values

Assists Unpacking When There Are Primary Missing Values
Assists Unpacking When There Are Primary and Secondary Missing Values
Adds Hours to a Date/Time

Calculates Upslope Winds from U and V Wind Components
Calculates Upslope Motion

Computes Variance at Points on a Grid

Computes Vertical Variables

Computes Vertical Difference, Sum, or Mean of Two Variables
Computes Absolute Vorticity Advection

Computes Geostrophic Vorticity

Computes Geostrophic Vorticity for VORTH

Computes Vorticity

Computes Vorticity for VORTW

Prints AA Matrix for U600

Furnishes Variables to U600 for Day 1

Furnishes Variables to U600 for Days After Day 1

Computes a Useability Vector for Variables for U600

Computes Wet Bulb Temperature
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2.121* WINDDR Computes Wind Direction in Degrees

4.129* WNDCHL Calculates Wind Chill

6.5* WRAA Writes AA Matrix for U600

4.58* WRDATM Writes a Data Record for WRTM

4.49* WRDISK Writes Data into Internal MOS-2000 Disk File

6.16* WREQ Writes Equations for Printing

6.17* WRHEAD Writes Header Records for Operational Equations

4.32 WRITEP Writes Records and Switches Files

4.57* WRKEYM Writes a Key Record

6.18* WROPEQ Writes Equations for Operational Use

4.55 WRTDLM Writes Data into MOS-2000 External File System

4.56* WRTM Writes Data for WRTDLM

2.33* WSPEED Computes Wind Speed

4.46 XCHANG Orders Values in an Array

6.12* XFER Transfers Cross-Products to Two-Dimensional Array

6.13* XPROD Computes Sample Sizes, Sums, and Sums of Cross-Products
4.101* ZRONEG Sets Negative Values to Zero

2.122* ZRPRED Computes Vertical Profile Index Indicating Occu