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Automated Data Processing System
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REAL-TIME MAPPING ALERT SYSTEM: USER’S MANUAL

By Luis A. Torres

ABSTRACT

The U.S. Geological Survey has an extensive hydrologic network that records and transmits
precipitation, stage, discharge, and other water-related data on a real-time basis to an automated
data processing system. Data values are recorded on electronic data collection platforms at field
monitoring sites. These values are transmitted by means of orbiting satellites to receiving ground
stations, and by way of telecommunication lines to a U.S. Geological Survey office where they
are processed on a computer system. Data that exceed predefined thresholds are identified as alert
values. These alert values can help keep water-resource specialists informed of current
hydrologic conditions. The current alert status at monitoring sites is of critical importance during
floods, hurricanes, and other extreme hydrologic events where quick analysis of the situation is
needed. This manual provides instructions for using the Real-Time Mapping software, a series of
computer programs developed by the U.S. Geological Survey for quick analysis of hydrologic
conditions, and guides users through a basic interactive session. The software provides
interactive graphics display and query of real-time information in a map-based, menu-driven
environment.

INTRODUCTION

An extensive monitoring network is used by the U.S. Geological Survey (USGS) to collect
and transmit hydrologic data to the Automated Data Processing System (ADAPS) that operates in
a USGS minicomputer (Dempster, 1990). The hydrologic data are referenced by parameter codes
that correspond to stage, discharge, precipitation, specific conductance, and other characteristics.
Values that exceed predefined thresholds are flagged as alert values. Information on hydrologic
events at monitoring sites within a state or region is of critical importance to government
agencies. There is an increasing need for the USGS and other organizations to visualize
hydrologic events as they are occurring (real-time). Public water and power utilities, civil
defense, environmental protection, natural resource, county, regional, and local agencies can use
this information for effective response to emergency situations. A Real-Time Mapping (RTMAP)
alert system was developed to satisfy USGS requirements and to enhance the dissemination of
hydrologic data.



The RTMAP alert system is a series of computer programs currently (1995) written in
Command Procedure Language (CPL), Prime Fortran 77, ARC Macro Language (AML), and
Green Hills Fortran-88000 that provide interactive graphics display of hydrologic data in a map-
based and menu-driven environment. The primary purpose of RTMAP is to provide water-
resources managers with a system to quickly analyze extreme hydrologic events such as floods,
severe rainfall, severe drought, and water-quality conditions. Data about hydrologic events are
viewed and analyzed by use of Geographic Information System (GIS) maps, time-based graphs,
and icons displayed on a computer screen. The GIS maps show areas such as river basins,
valleys, counties, states, or islands (fig. 1). The time-based graphs show data collected from
monitoring sites in the field, such as stage, discharge, precipitation (rainfall), water temperature,
specific conductance, and so forth (fig. 2). Icons are depicted on maps to indicate location of
monitoring sites, the type of data being monitored, and the alert situation occurring at that
moment (fig. 3). In addition, RTMAP provides a series of user-friendly menus to enable users to
print the displayed screen; select and enlarge a map area; select icons representing sites
monitoring one type of sensor at a time (discharge only, for instance); find out how many sites are
in alert status and for what type of data, update GIS map files when sites are added, modified, or
removed from the database; and execute computer commands.

Within the USGS, the RTMAP software has become useful for flood-alert systems, because
it provides a visual display of data quickly and effectively. Each monitoring site in the field is
equipped with a data collection platform (DCP), an automated microcomputer that electronically
collects data from instruments such as rain gages, stage sensors, or weather sensors. The DCP’s
are usually programmed to collect data every 15 or 60 minutes for each connected sensor and
transmit the data every 4 hours to a geostationary satellite linked to a receiving ground station.
The received data are then transferred to a computer system where RTMAP resides (fig. 4). If
extreme hydrologic events trigger alert thresholds already defined in each DCP, the transmission
and receiving process described above is, in most cases, performed every S minutes or less until
the alert situation is over. For practical purposes, DCP data transmitted and received every 5
minutes or less, either by satellite, radio, or telephone, are considered to be real-time data.

The data originating from monitoring sites are known as unit values. They are stored in a
database file system that is accessed by RTMAP for retrieval (fig. 5). Other relevant data are
accessed as well, such as name, location, USGS station identification number, and alert threshold
values. Once retrieved, these data are merged into GIS coverages and relational database files
(fig. 6). The RTMARP software relies on ARC/INFO to access and manage GIS data.

The purpose of this report is to explain how to use the RTMAP software. The report
provides step by step instructions to be followed during the interactive session. The instructions
are shown in outline format, but also have been grouped by title. This can help users to better
understand and learn how to identify alert monitoring sites, plot maps and graphs, set up alert
thresholds, and so forth. The report also provides illustrations that tell the user the input requests,
screen displays, and printer outputs to expect. The scope of the report is confined to explaining
the general steps needed by most computer users.
















































































































































