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ABSTRACT

A data management system was developed to store, update, and
retrieve data collected in urban stormwater studies jointly conducted
by the U.S. Geological Survey and U.S. Environmental Protection Agency
in 11 cities in the United States. The data management system is
used to retrieve and combine data from USGS data files for use in
‘rainfall, runoff, and water~quality models and for data computations
such as storm loads. The system is based on the data management aspect
of the Statistical Analysis System (SAS) and was used to create all the
data files in the data base. SAS is used for storage and retrieval
of basin physiographic, land-use, and environmental-practices inventory
data. Also, storm-event water-quality characteristics are stored in
the data base. The advantages of using SAS to create and manage a data
base are many with a few being that it is simple, easy to use, contains
a comprehensive statistical package, and can be used to modify files
very easily.

Data base system development has progressed rapidly during the
last two decades and the data management system concepts used in this
study reflect the advancement made in computer technology during this
era. Urban stormwater data is, however, just one application for
which the system can be used.
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CHAPTER 1. GENERAL INFORMATION

1.1 Introduction

The USGS/USEPA Urban Hydrology Studies Program has a general
objective to supply local urban managers with urban-hydrology data
and methods of analysis suitable to support management decisions.
To supply local managers with data, an urban-hydrology data base
was created and a data management system generated that does the
following:

(1) Stores data in the data base;

(2) Updates data in the data base;

(3) Retrieves data from the data base for publication and
application purposes; and

(4) Interfaces data files from the data base with user computer
programs, statistical procedures, and rainfall-runoff
quantity and quality models.

This report describes the data base and the data management
system to handle the data base. It explains how different files of
the system can be created, updated, or modified. The necessary
procedures for accomplishing each operation are documented. The
organization of the report is by chapters which allows for easier
referencing of material and updating as needed.

1.2 System Requirements

An important component of any data intensive study is the
creation of a data base that contains the collected data. There
are several important needs to be considered when a data base
management system is being designed. These considerations are:

(1) The computer system on which the data base will reside.
It is desirable to have machine independence.

(2) The type of storage devices for the data base--disk, tape,
drum, or other. The chosen storage device is influenced
by the frequency of use and cost of storing the data.

(3) Users of the data base - who will put the data in and who
will retrieve it?

(4) The data elements that make up the data base. The data
base users need certain information which must be includedqd,
if possible. Usually programs set forth guidelines as to
what data should be included, however, it is not always
feasihle or practical to include everything requested.

(5) Ease of entry and retrieval is very important. TIf the
system is too complicated, users will be confused and
discouraged and proportionally more errors will creep
into the system. Programs should be easy to execute and
efficient and economical when executed.



(6) Last, but by far the most important, is system and data base
documentation. Without good documentation the system is
useless.

If these concepts are considered and implemented then the best
utilization of data in the data base will be obtained.

The aforementioned general requirements are associated with
the design of any system. A specific requirement for this data
management system is that it must be able to interact with the
National Water Data Storage and Retrieval System, WATSTORE
(Hutchison, 1975). Figure 1.1 shows a flow chart that depicts data
as it moves into and through WATSTORE to this system.

The individual operations in figure 1.1, designated by letters
A through J, show how data begin and flow through the system.

Operation A. An urban hydrology monitoring system (UHMS) records
storm rainfall and information about runoff quantity
and quality on 16-channel punched paper tape. The
UHMS also controls an automated sampling device that
collects water samples at preselected sampling time
intervals that vary between 30 seconds and 1 hour.

A punched data record on the 16-channel tape
includes the following:

(1) Time in hours, minutes, and seconds.

(2) Julian day.

(3) Stage or discharge parameter(s).

(4) Accumulated rainfall (one or more sites).

(5) Sequential sample number if water-quality
sample was taken.

As many as eight data channels are available for
recording items (3) and (4) above. Between storms
the UHMS operates on a standby mode recording only
at a pre-selected interval such as twice a day or
when rainfall occurs. The UHMS switches to a
continuous mode when a threshold value of stage
that corresponds to a preselected discharge is
reached and exceeded.

Operations B, C. The punched tape is converted to a USGS ADP tape
by using software developed by Water Resources
Division Data Management Section in Reston.

Operations D, E. Data conversion programs are then used to enter
the data into WATSTORE. The three WATSTORE
files that provide for the general storage, retrieval,
and publication of meteorological, discharge,
and water-quality data are:
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Operations F, G.

(1) paily-Values File.--Accommodates one
value per day for a given parameter
such as discharge, total rainfall,
daily evaporation, etc.

(2) Unit-Values File.--Accommodates data
collected at uniform time intervals
for as many as 2,880 observations per
day per parameter (30-second data),
such as rainfall and runoff collected
during a storm event.

(3) Water-Quality File.--Accommodates analyses
of water samples. Each water-quality
value is referenced as to time, date,
site identification, and parameter code.

Standard USGS data input programs are used to input
these different types of data (1-3) into WATSTORE.

Next, standard USGS data retrieval programs
retrieve first-time data or updated data for

input into a User File (this process is documented
in Chapter 2 of this report). The data are from
the three WATSTORE files; the Daily-Values File,
the Unit-Values File, and the Water-Quality File.
Companion files similar to the WATSTORE files

but containing only selected data comprise the
User File. The User File contains data for
application programs and has the capacity to store:

(1) About ten long-term daily time series
per site in a daily-values file component.
Example, 5 years of daily rainfall data,
5 years of daily evaporation data, etc.
Data for all sites in a state program
will be within one file.

(2) As many as eight unit-values time series
(30 seconds to hourly time interval) per
site in a unit-values file component.
Storage allows data for each unit value
time series (30 seconds to hourly time
interval) per site. Storage accommodates
data for each unit value time series for
as many as 100 events for all sites in
a state program.

(3) As many as 50 water-quality or other
parameters per water sample. A variable
number of samples per storm event can be
stored so that the maximum capacity of the



water-quality file component of the user
file for water sample data is

M* N=* O-*P

where
M = number of sites;
N = number of storms per site;
O = number of water samples per storm; and
P = number of analyses for a given sample.

The User File accommodates multiple data collection
sites; each site includes as many as 100 storm events
of as long as several days duration at given time
intervals. The User File is operational on the USGS
Reston computer system and it, with other associated
components (Operations H and I), are capable of
transfer to a similar computer system. Chapter 3

can be referenced for more information.

Operation H. The Basin Characteristics File (BC File) contains
specific site information data about basin
characteristics such as generalized physioqgraphic,
land use, and climatic characteristics.
Environmental practices data that are used to
establish cause-and~-effect relationships hetween
management techniques and water~-quality processes
are also stored in the BC File. Also, computed
storm and dry-weather characteristics are
included in the BC File. Chapter 4 describes
in detail, the BC File.

Operation I. The User File is interfaced with user programs,
urban storm-water models, and statistical
packages (Chapter 5).

Operation J. Data stored in WATSTORE are periodically transferred
from WATSTORE to STORET. Data in WATSTORE and
STORET are available for retrieval by USGS and
EPA data file users.

1.3 SAS

For the User File and associated files, a file concept that
meets the general requirements of transferring and storing data for
the necessary operations is based on the Statistical Analysis System
(Barr and others, 1979) known as SAS79. SAS was developed at
North Carolina State University and is availabhle on the Reston
computer system and on many other computer systems. The files



that are created for the urban hydrology program, such as the User
File and the BC File, are created using SAS. SAS includes a very
comprehensive statistical package. It also has very flexible data
file manipulation capabilities. Therefore, SAS is not only used

to create the files in this system, but also as a data-base manager
in manipulating the data.

A few of the advantages of SAS are:

(1) Available documentation;

(2) Simple and easy to use;

(3) Cost-effective;

(4) It contains a comprehensive statistical package; and

(5) SAS is currently used as an application program with
WATSTORE.

The data management system created for the USGS/USEPA Urbhan Hydrology
Studies Program has many interactive users. Adopting a standardized
package like SAS made it easier not only to develop the system, but
also to use it.

Since SAS is used as the Data Manager for the urban hydrology
program, it is imperative that some information about SAS be given
the user. Only a few rudiments of the system will bhe presented and
readers are encouraged to consult Appendix A and the references at
the end of this report.

First of all, what is SAS? The words stand for Statistical
Analysis System, but SAS is much more than that. In broad terms
it is a computer system for managing data, analyzing it statistically,
and writing reports. A computer system is a group of computer programs
that work together in data analyses. Because SAS is a system, you
don't have to prepare one computer job to plot data values, another
job to perform a regression, or another job to print a special
report. SAS does it all within one job. Most common statistical
procedures are available within SAS. Moreover, SAS is one of the
most advanced proprietary packages in the area of linear statistical
models (Showen, 1978). SAS can provide data management functions
such as sorting, merging, copying, modifying, and condensing sets
of data. BSAS also functions as a report writer, allowing users to
print their results in custom-made reports.

Data that comes from punched cards, disk, or tape are analyzed
by SAS. SAS checks for errors, provides excellent error diagnostics
and syntax checking, performs statistical tests, and prints results.
Users can learn SAS in a tutorial approach, by first attempting
simple SAS jobs and then following instructions issued by the SAS
programs, should errors occur. Basic terminology pertaining to
data that are analyzed by SAS are as follows:



Data Values--single measurements, such as rainfall amounts;
Observations—--a set of data values for the same event, like
rainfall amount, discharge, and total evaporation.

SAS is used to establish the necessary data files for this
system and for manipulating data between files. An examination of
necessary steps in designing a system will help in understanding
the reasons behind the selection of SAS. These steps include
the following.

(1) Design the files for the data base. Decide whether file
organization will be sequential, indexed sequential,
direct access, etc., and then compute the size of the
records and blocksizes that contain the records.

(2) Write computer programs to create the data files. All
the necessary file information would be included in the
computer programs.

(3) Create the necessary Job Control Language (JCL) to establish
the files.

(4) Create computer programs and associated JCL to update files.

(5) Create all the data analysis programs necessary to manadgde
and monitor the system.

(6) Create a backup system to safeguard the data files.

With SAS, steps 1 and 2 are available for creating any file that
is needed. Most, if not all, of steps 4-6 are available, too. SAS
uses English-like commands which can he entered in any position on
an input card or cards.

The most important feature, however, is the ability that SAS
has to modifv files. In what would be referred to as a "static
system,” one created by other computer programs, a major effort is
required to change or reorganize data files and analysis programs.
SAS addresses data values within observations by names and all
positioning within the records to locate the data values is done by
SAS. The relative ease with which one can create and manage data
sets with SAS resulted in its selection as the data management
system for the Urban Hydrology Program.



CHAPTER 2. RETRIEVING FROM WATSTORE

Operation F in figure 1.1 shows a data transfer from the USGS
WATSTORE data files to the User File listed under operation G. The
three WATSTORE files that data are to be retrieved from are:

(1) The Daily-Values File;
(2) The Unit-Values File; and
(3) The Water-Quality File.

The transfer procedure involves using standard USGS data retrieval
programs and JCL cataloged procedures to retrieve from the three
WATSTORE files. (See WATSTORE User's Guide, Hutchison, 1975).
These data are then transformed into SAS data sets and with SAS
commands are merged into similar file components in the User File.

2.1 Daily-Values Data

The standard WATSTORE retrieval cataloged procedure DVRETR
is used to retrieve daily data such as rainfall and evaporation.
Retrieval options, input data formats, and other operations are
explained in the WATSTORE User's Guide and can be consulted for
usage. A "MACRO" which is a collection of SAS commands takes the
DVRETR output and transforms it into a SAS data set called DV2.
The six variables generated as a part of DV2 are:

(1) STATION--station identification number.

(2) PARMCODE--5-digit WATSTORE parameter code.

(3) VALUE-~daily value of parameter.

(4) DATE--date of collection or measurement for sample value.

(5) STATCODE--a statistical code for the respective parameter.

(6) DATETIME-~-single value of date and time in seconds
computed from January 1, 1960.

The data set DV2 is then merged into the daily-values data set that
is a part of the User File. JCL and SAS commands necessary to
accomplish the entire process are documented in chapter 3 of this
report.

2.2 Unit=-values Data

The standard WATSTORE retrieval cataloged procedure UNRETR is
used to retrieve unit data from the WATSTORE unit-values file.
These data including unit rainfall, unit discharge, and other data
are transformed into a SAS data set called UV. A SAS "MACRO"
creates 7 output parameters in the data set.

(1) STATION--station identification number.

(2) PARMCODE--5-digit WATSTORE parameter code.

(3) VALUE--unit value of parameter.

(4) DATE--date of collection or measurement for sample value.

(5) DATETIME--single value of date and time in seconds computed
from January 1, 1960.

8



(6) STATCODE--a statistical code for the respective parameter.
{7) TIME--unit time expressed in 24-hour military format.

The data set UV is then merged into the User File unit-values data
set. Chapter 3 of this report contains instructions for this
operation.

2.3 Water-Quality Data

The standard WATSTORE retrieval cataloged procedure QWRETR is
used for retrieving WATSTORE water-quality data. Output from QWRETR
is passed into a PL/I program that has been loaded as a SAS PROC.
This procedure called QWSAS transforms the retrieved data into a
SAS data set named DATAI1.

The standard default parameters that make up DATA1 are STATION,
the station identification number, and one variable for each parameter
code listed on the QWRETR output parameter list cards. The parameter
values are stored in variables named Pnnnnn, where nnnnn is the
parameter code on the output list. Section R of Chapter IV, Volume 3,
WATSTORE User's Guide fully describes the computational process
and corresponding SAS data set output.

In addition to the default variables, the user may request
that certain other variables be included in the SAS data set.
These optional variables described in Section R of Chapter 1V,
Volume 3, WATSTORE User's Guide may include data for time, Adate,
state code, and district code. Chapter 3 in this report explains
JCL and SAS commands for this procedure.



CHAPTER 3. USER DATA FILE

Operation G in figure 1.1 pertains to the User File. Chapters
and 2 discussed the structure of the User File and how it is
related to the WATSTORE data files. 1In section 1.2 of this report
the general requirements of a user file system were described.
Chapter 3 discusses specifics associated with actually working with
the User File.

3.1 Organization of File
The User File has three major components:

(1) A daily-values file component;
(2) A unit=-values file component; and
(3) A water~-quality file component.

These three components parallel those in WATSTORE and are created
and updated by retrieving new or updated data from WATSTORE and
passing the data into the User File.

3.2 Daily-Values File Component

The daily-values file component of the User File has the
capacity to store as many as ten long-term daily time series per
site. An example is that one long-term daily time series is for 5
vears of daily rainfall data and another is for 5 years of daily
evaporation data. An observation at a particular site includes
these six variables:

(1) STATION--station identification number.

(2) PARMCODE--5-digit WATSTORE parameter code.

(3) VALUE--daily value of parameter.

(4) DATE--date of collection or measurement for sample value.

(5) STATCODE--a statistical code for the respective parameter.

(6) DATETIME--single value of date and time in seconds computed
from January 1, 1960 (computed by SAS system).

The capacity of the file is such that as many as 10 long-term daily

time series (10 different PARMCODE's) for as many sites or STATION's
necessary can be stored.

10



3.21 Naming Data Sets

The Operating System data set name (DSN) for User File daily-
values data sets is AG4yyyz.STATEXX.URBAN.DAILY.VALUES. The first
part of the DSN is AG4yyyz which is a TSO/ONLINE identification
Userid that is assigned to the user by the Computer Center Division
(ccph). Chapter 5, section 2, of the CCD User's Manual explains how
to obtain a Userid. The Userid as the first part of the DSN is
necessary and required by CCD for cataloging on-line data sets.

The AG4 characters will apply to most WRD terminal users (districts).
A user registration code is represented by yyy and the last character
z is a code assigned by CCD. XX in STATEXX is a two-digit state
identification code as listed in the WATSTORE User's Guide,

Appendix B. As many as 40 SAS data sets can be a part of any one
operating system (0S) daily-values file component. Therefore, the

SAS data-set member name is simply DVMASTER. This allows the user

an area that might be used to store as many as 39 related or unrelated
SAS data sets.

The JCL statement
//DVFILE DD DSN=AG4yyyz.STATEXX.URBAN.DAILY.VALUES,...

references the OS data set AG4yyyz.STATEXX.UJRBAN.DAILY.VALUES. The
SAS Adata set reference

DVFIL%.DVMASTER

refers to the SAS data set that is a member of the 0OS data set
identified by the DDNAME NDVFILE. The link between the SAS data set
reference and the JCL 0OS Aata set reference is the word DVFILE that
appears in both references.

3.22 Creating Data Sets

There are two sets of commands necessary for establishing a
new Daily-Values File (DV File) for a state. The first set are JCL
commands that define the data set name to the Operating System.

The second set are SAS instructions that are used to define the
oraanization of the DV File.

11



3.221 JCL Commands

The necessary JCL cards are as follows:

COL. 1 COL. 12
° ®
Card 1..// JOB

2..//PROCLIB DD DSN=WRD.PROCLIB,DISP=SHR
3..// EXEC DVRETR, AGENCY=USGS
4..//HDR.SYSIN DD *

Retrieval cards for DVRETR

S5¢c/%

6..// EXEC WRDSAS,DSN='&&BKREC', MACRO=DV2,DSN1=NULLFILE, DSN2=NULLFILE
7..//DVFILE DD DSN=AG4yyyz.STATEXX.URBAN.DAILY.VALUES,

8..// DISP=(NEW,CATLG),DCB=DSORG=DA,

9..// SPACE=(TRK,(N1,N2),RLSE),UNIT=3330-1,VOL=SER=CCD810

10..//SYSIN DD *

11.. DVINPUT

Other SAS commands

12../*
13..//

The JCL cards above do the following:

Card 1..Job control card.
2..Invokes the WRD cataloged procedure library.
3..Invokes the procedure DVRETR with AGENCY=USGS being
the agency code.
4..Establishes that incoming data cards for DVRETR follow.
5..Delimiter or JCL step separator card.
6..Invokes the procedure WRDSAS to call the WRD
loaded version of SaAS.
7-9..Defines data set to be created for
state XX to be placed on WRD disk CCD810,
an on-line disk of which 3000 tracks are
dedicated to the data-management system of
the USGS/USEPA Urban Hydrology Studies
Program. Space to be reserved for data
set = N1 + 15(N2) tracks (explained in
Appendix A of this report).
10..Establishes that incoming SAS data cards follow.
11..Causes DVINPUT macro to be expanded and executed.
12..Delimiter.
13..End of job card.

12



3.222 SAS Commands

Between cards 10 and 12 in section 3.221 reference was made
to two sets of SAS instructions. The macro consists of the

following statements.

MACRO DVINPUT
DATA DV;
INFILE USERFILE;
ARRAY MODA(MONTH) MODA1-MODA12;
RETAIN MODA1 31 MODA3 31 MODA4 30 MODA5 31 MODA6 30 MODA7 31 MODA8 31
MODA9 30 MODA10 31 MODA11 30 MODA12 31 STATION MONTH DAY
PARMCODE STATCODE NOVALUE LASTMO DATETIME;
KEEP STATION PARMCODE STATCODE DATE DATETIME VALUE;

INPUT @10 STATION S$SCHAR15.
@33 PARMCODE IB4.
@37 YEAR IR2.

@39 STATCODE IB2.
@41 NOVALUE RB4. @@;
YEAR=YEAR~-1;
FIRSTMO=10;
LASTMO=12;
LINK MONTHLY;
YEAR=YEAR+1;
IF MOD(YEAR,4) = 0
THEN IF MOD(YEAR,100) = O
THEN MODA2 = 28;
ELSE MODA2 = 29;
ELSE MODA2 = 28;
FIRSTMO=1;
LASTMO=9;
LINK MONTHLY;
INPUT @37 YEAR IR2.;
RETURN;
MONTHLY :
DO MONTH = FIRSTMO TO LASTMO;
DO DAY = 1 TO MODA;
P = 45 + (MONTH-1)*124 + (DAY=-1)*4;
INPUT @P VALUE RB4. @3;
IF VALUE = NOVALUE
THEN;
ELSE DO;
DATE = MDY(MONTH, DAY, YEAR);
DATETIME = DHMS(DATE,0,0,0);
OouTPUT
END;
END;
END;
RETURN;
FORMAT DATE YYMMDD8. DATETIME DATETIME13.;
LENGTH PARMCODE 4 STATCODE 4 VALUE 4;
%
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The name of the above macro procedure is DVINPUT. It is not
necessary to input the macro instruction cards because they are
automatically brought in as part of the program whenever the
macro name DVINPUT is used.

The following SAS instructions would follow card 11.

Card 1..PROC SORT OUT=DVFILE.DVMASTER;
2.. BY STATION PARMCODE DATETIME;
3.. FORMAT DATE YYMMDDS8.;
4..PROC PRINT;

DVINPUT establishes a SAS data set; then the above SAS
instruction cards 1-4 will cause the following to happen:

(1) A sort of the data set created by DVINPUT is performed.
The data is sorted by STATION (the major sort key) and
PARMCODE (the minor sort key). The results are placed
in DVFILE.DVMASTER which is the Daily-Values data set
for state XX.

(2) Instruction 3 specifies the format to be used when
DATE is output by PROC PRINT.

(3) The newly established SAS data set is printed by the
instruction given on card 4

PROC PRINT;

The following pages present JCL commands, SAS instructions,
and sample output resulting from creating a Daily-Values File for
urban data collected at a multifamily residential site near Miami,
Fla. The order of the output corresponds to the sequential
processing of JCL and SAS commands as referenced on the preceding
pages.
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3.23 Updating Data Sets

After the original creation of a state's User File DV component,
all further operations are actually updates (corrections and
additions) to the file. Therefore, JCL and SAS commands change
to reflect an update operation.

3.231 JCL Commands

In section 3.221 cards 7, 8, and 9* are replaced by these
two cards:

Card 7..//DVFILE DD DSN=AG4yyyz.STATEXX.URBAN.DAILY.VALUES,
8..// DISP=0OLD

*Note: There is no card 9 for this operation.

This change reflects the status of 0S data set DVFILE as already
existing.

3.232 SAS Commands

The "MACRO"™ Procedure SAS instruction cards remain the same as
in section 3.222. The other SAS instruction cards that follow do
change and are as follows:

DVINPUT SAS "MACRO" Procedure -~ (another retrieval from WATSTORE
daily values file)

Card 1..PROC SORT OUT=TEMP;
2.. BY STATION PARMCODE DATETIME;
3.. FORMAT DATE YYMMDDS.;
4..DATA DVFILE.DVMASTER;
5..UPDATE DVFILE.DVMASTER TEMP;
6.. BY STATION PARMCODE DATETIME;
7 ..PROC PRINT DATA=DVFILE.DVMASTER;

The ahove procedure, cards 1-7, is for merging additional data
into the DVMASTER file. If data to be entered is an update of
previously entered data then new values will replace the old.

Also, if the DVMASTER file is large, then card 7 above should
probably be omitted or possibly placed after card 3 with only the
command PROC PRINT to print out a listing of the new data that
are being entered into the DVMASTER file.

An example of updating the Daily-Values File for the Miami,
Fla., multifamily residential site is presented on the
following pages. The JCL commands, SAS instructions and sample

output are all illustrated.
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3.3 Unit-vValues File Component

The unit=-values file component of the User File has the
capacity to store data collected at uniform time intervals for as
many as 2,880 observations per day per parameter (30 second data),
such as rainfall and runoff collected during a storm event. An
ohservation at a particular site will include these seven variables.

{1) STATION--station identification number.

(2) PARMCODE--5-digit WATSTORE parameter code.

(3) VALUE--unit value of parameter.

(4) DATE~-date of collection or measurement for sample value.

(5) DATETIME-~~-single value of date and time in seconds
computed from January 1, 1960 (computed by the
SAS system).

(6) STATCODE--a statistical code for the respective parameter.

(7) TIME--unit time expressed in 24-hour military format.

As many as eight unit-values time series (30 seconds to hourly time
interval) per site can be stored in the Unit-Values File. Also,
storage for as many as 100 events for each unit-value time series
for all sites in a state program is available.

3.31 Naming Data Sets

The Operating System DSN for User File unit-values data sets is
AG4yyyz.STATEXX.URBAN.UNIT.VALUES. Section 3.21 describes the naming
nomenclature for DSN and should be referenced here. The SAS data
set member name is UVMASTER. This provides the user an additional
39 SAS data set member names for related or unrelated unit-values
data. A suggestion for a related data set is that the user put all
of one station's unit-values data in one data set. This, however,
creates the necessity of a SAS transfer program from the SAS data
set UVMASTER to the newly created data set. Instructions for
manipulating data sets in this manner will not be elaborated on
in this report. If the need for this procedure develops, the user
can probably obtain the necessary SAS commands from this report.

I1f not, the SAS reference manuals will provide any needed information.
The JCL statement

//UVFILE DD DSN=AG4yyyz.STATEXX.URBAN.UNIT.VALUES,..etc.

references the 0S data set AG4yvvz.STATEXX.URBAN.UNIT.VALUES. The
corresponding SAS data set reference is UVFILE.TJZVMASTER which refers
to the SAS data set that is a member of the 0S data set.

3.32 Creating Data Sets

There are two sets of commands necessary for establishing a
new Unit-Value File (UV File) for a state. The first set are JCL
commands that define the data set name to the Operating System. The
second set are SAS instructions that are used to define the
organization of the UV File.
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3.321 JCL Commands

The necessary JCL cards are as follows

COL.1 COL.12
[ [ J
Card 1..// JOB

2..//PROCLIB DD DSN=WRD.PROCLIB,DISP=SHR
3..// EXEC UNRETR,AGENCY=USGS
4..//HDR.SYSIN DD *

Retrieval cards for UNRETR

S5./%

6..// EXEC WRDSAS,DSN3='&&UNREC', MACRO=UV,DSN1=NULLFILE, DSN2=NULLFILE
7..//UVFILE DD DSN=AGAyyyz.STATEXX.URBAN.UNIT.VALUES,

8..// DISP=(NEW,CATLG),DCB=DSORG=DA,

9..// SPACE=(TRX,(N1,N2),RLSE),UNIT=3330~1,VOL=SER=CCD810

10..//SYSIN DD *

11.. UVINPUT

Other SAS commands

12../*
13..//

The above JCL cards do the following:

Card 1..Job control card.

2. .Invokes the WRD cataloged procedure library.

3..Invokes the cataloged procedure UNRETR.

4..Establishes that incoming data cards for UNRETR follow.

5..Delimiter or JCL step separator card.

6..Invokes the procedure WRDSAS to call the WRD loaded
version of SAS.

7-9..Defines data set to be created for state XX to be

placed on WRD disk CCD810. Space to be reserved for
data set = N1 + 15(N2) tracks (explained in Appendix A
of this report).

10. .Establishes that incoming SAS data cards follow.

11..Causes the UVINPUT macro to be expanded and executed.

12..Delimiter.

13..End of Job card.
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3.322 SAS Commands

Between cards 10 and 12 given in section 3.321, reference
was made to two sets of SAS instructions. The first set is a
nacro called UVINPUT and these statements are listed below.

MACRO UVINPUT
ARARA AR IR AR R ARk kAR kR ARk kA ke hk kA h ke kkkhh ko kkh ok ok,
* THE UVINPUT MACRO CREATES A SAS DATA SET FROM UNIT VALUES DATA ;
* VARIABLES CREATED ARE: STATION PARMCODE STATCODE ;
* DATE DATETIME VALUE TI!E ;
R R R R e e e R R s 22 SRS s s
DATA UV;
INFILE USERFIL2;
RETAIN STATION PARMCODE STATCODE DATE NOVALUE SREAD INTERVAL READINGS;
KEEP STATION PARMCODE STATCODE DATE DATETIME VALUE TIME;

’

INPUT 410 STATION SCHAR15.
433 PARMCODE 1IRA4,
a37 YEAR IB2.
@39 MONTH IB2.
@41 DAY IB?2.
@43 STATCODE IR2.
@45 INT IB2.
@47 SREAD IB2.

@49 READINGS IB2.
@77 NOVALUE RR4. AA;
COUNT=0;
DATE=MDY ( MONTH, DAY, YEAR) ;
INTERVAL=86400/INT;
LINK UNIT;
INPUT @37 YEAR IB2.;
RETURN ;
UNIT:
_ COUNT+1;
IF COUNT > READINGS THEN RETURN;
P=77+COUNT*4;
INPUT @P VALUE RB4. Q@;
IF VALUE=NOVALUE THEN GO TO UNIT;
TIME=( SREAD+COUNT~-1)* INTERVAL;
DATETIME=DATE*86400+TIME;
OUTPUT;
GO TO UNIT;
FORMAT DATE YYMMDD8. DATETIME DATETIME16. PARMCODE Z5. TIME TIMES.;
LABEL TIME = TIME OF DAY(HH:MM:SS);
LENGTH PARMCODE 4 VALUE 4 STATCODE 3 DATE 4 TIME 4;
%

The above procedure is hrought in automatically by the calling
program when card 11 is included and MACRO=UV is sgpecified on card 6.
The UVINPUT macro estabhlishes a SAS data set from the unit values
data.
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The following SAS instructions would follow the "“MACRO" Procedure
(card 11).

Card 1..PROC SORT OUT=UVFILE.UVMASTER;
2.. BY STATION PARMCODE DATETIME;
3.. FORMAT DATE YYMMDDS.;

4..PROC PRINT;

The above SAS instruction cards 1-4 will cause the following to happen:

(1)

(2)

(3)

A sort by station and parameter code is performed on the

data set created by UVINPUT. The new SAS data set is

called UVMASTER which is the Unit-Values data set for state XX.
Instruction 3 specifies the format to be used when DATE is
output by PROC PRINT.

The newly established SAS data set is printed by the
instruction given on card 4

PROC PRINT;

The following pages present JCL commands, SAS instructions and
sample output resulting from creating a Unit-Values File for urban
data collected at a multifamily residential site near Miami, Fla.
The order of the output corresponds to the sequential processing of
JCL and SAS commands as referenced on the preceding pages.
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