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from which seedability is determined made at a
frequency that permits effective analysis and
assessment of all weather situations during the
operational period. These are basic requirements for all types of weather modification
operations.

Wehave completed a report relating to the
evaluation of future operational modification
projects. This is a short summaryof that report
offered to inform potential interested parties.
Copies of the report can be obtained upon request.
Our report treats the key issues and presents
recommendations for weather modification operations. The primary objective is to provide guidance for achieving effective,
reliable evaluation
of seeding results, and, consequently, to establish credibility
in these evaluations and provide
scientific
information leading to better understanding and greater skills in the future in this
applied field of the atmospheric sciences.

The report points out that basic requirements for carrying out seeding missions will
differ substantialTy depending upon such factors
as the type of operation (com.,mercial or piggyback), the seeding variable (rain, hail, snow),
the climate region in which the target lies,
the time of the year~ and whether aircraft
or
ground generators are used to transport the
seeding material. However, it is stressed that
the primary objective in a|l types of seeding
missions must be to carry out the c|oud treatment by applying those techniques dictated by
the seeding criteria
in use and satisfying any
other requirements of the project design.

Four basic tasks commonto all weather modification operations and that ultimately affect the
quality of the evaluation are discussed. These
include 1) design of operations, 2) selection
of seeding criteria,
3) conduct of seeding
missions, and 4) collection and recording of data.
Operations are divided into two general classes
for specifying operational criteria.
These are
commoncommercial type in which all weather situations satisfying the seeding criteria
are treated,
and the more scientific
piggyback operations in
which somerandomization is applied, and in which
measurementsare more sophisticated and comprehensive. The latter type are envisioned as having
governmental support of the piggybacking scientific
effort.

Radar is viewed as a basic requirement for
all precipitation
modification operations, since
it is an excellent tool for real-time monitoring
to recognize seeding opportunities,
to re-assess
seedability predictions, and to recognize severe
weather events in sufficient
time to abort seeding
missions. Furthermore, .radar is considered
essential to verification
of seeding activities
over the target area.
In piggyback operations in which minimum
needs for commercial-type operations are exceeded,
it is recommendedthat installation
and operation
of precipitation
networks for improving the
measurementaccuracy of the treatment variable
(rain, hail, snowpack) should have top priority.
Second priority
should be aircraft for measuring
key atmospheric variables essential to evaluation of seeding effects and helpful in addressing
the causation problem.

Design recommendations are presented; basic
steps which should be followed in all weather modification operations are listed; potential inputs for
determining seedability discussed; components of
operational systems outlined; and, requirements
for data collection and recording designated.
A number of key issues and recommendations
are presented at the end of the report. For example, atmospheric scientists skilled in synoptic
meteorology and climatology and in cloud physics
and dynamics are considered essential membersor
consultants to the design team for all types of
seeding operations. Also seeding criteria
should
not only be based on acceptable meteorological
concepts, but should take advantage of the
latest advances in seeding technology, and apply
useful information revealed by a review of the
synoptic climatology of clouds, precipitation,
storms systems, and other pertinent weather
factors in the project area. Seeding criteria
should be defined in detail by the operator and
the methods used to recognize cloud seeding
opportunities clearly stated in the design document. Furthermore, it is essential to have routine
measurementsof those meteorological factors

Detailed documentation of data is considered
absolutely essential to reliable evaluation of
seeding operations, and it is stressed that all
data used in any way in the planning a~d execution of operations s~ould be archived in the
most expeditious manner for future use. This
archiving is viewed as accomplished best by a
state or federal depository for essential records.
The report is available at Illinois
State
Water Survey, Box 232, Urbana, ~I 61801.
The report was prepared as part of NSF
Grant ATM79-05007, but this summaryand the report
do not reflect the v~ews or endorsement of the
National Science Foundation.
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