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ABSTRACT

Further exploratory analysis of the Bridger Range Experiment was carried out with 6 h data blocks partitioned
from the original 24 h experimental units. The analysis was limited to 6 h periods having a rawinsonde observation,
Main Ridge temperature < —~9°C and westerly flow. The results suggest that silver iodide seeding was particularly
effective in increasing precipitation in a small fraction of the cases, but had little or no effect most of the time.
Seeding appeared to be especially effective when cloud top temperatures were warmer than about ~25°C and
the wind had a strong cross-barrier component. Marked decreases in precipitation were not apparent during

seeded periods.

1. Introduction

The analysis by Super and Heimbach (1983), here-
after referred to as SH, provided strong statistical in-
dications that ground-released silver iodide (Agl)
sometimes increased the snowfall on the Bridger
Mountain Range of southwestern Montana. The in-
creases were associated with the population of exper-
imental days with Main Ridge top temperatures colder
than about —9°C. Airborne plume tracing indicated
that Agl was usually within 450 m of the Main Ridge
crest (Super, 1974). Therefore, this temperature mea-
surement was within approximately 2°C of the plume
top passing over the Ridge. As discussed by SH, the
concentration of active artificial ice nuclei above the
ridge should have been quite limited when the seeding
plume was warmer than —9°C. This provides a plau-
sible physical explanation for the statistical suggestions.
The statistical evidence was also supported by other
physical evidence discussed by SH, including airflow
studies, transport and dispersion investigations of the
Agl and silver-in-snow analysis.

This analysis attempts to further refine the analysis
of SH by partitioning 6 h data blocks from the original
24 experimental units. The purpose was to examine
periods well delineated by rawinsonde observations and
other data in order to determine more specifically the
conditions associated with marked changes in target
precipitation during seeding.

2. Experimental design and dataset

The Bridger Range Experiment (BRE) was a ran-
domized exploratory single-area cloud seeding exper-
iment. Seeding was accomplished with two ground-
based Agl generators located more than midway up
the west (windward) slope of the north-south oriented

Main Ridge. A broad secondary ridge from 5 to 20 km
east of the Main Ridge was the expected target (see
Fig. 1). Winds were predominately westerly, providing
strong uplift of moist air above the Main Ridge and
transport of the seeded cloud toward the target. Further
details of the experimental design are given by SH.

Super and Heimbach (1983) analyzed data from the
basic 24 h experimental unit of the BRE. Daily pre-
cipitation amounts were from a dense recording gage
network in the expected target area and downwind,
and from control gages at the two seeding sites and in
the next mountain range south (crosswind). The pre-
cipitation data were partitioned by the daily mean val-
ues of temperature measured atop the Main Ridge
(ridge temperature), and by the daily means of several
other parameters derived from rawinsonde observa-
tions. The rawinsondes were launched about 10 km
west of the Main Ridge at 6 h intervals when potential
storm conditions (PSC) existed. Potential storm con-
ditions were considered to exist if cloud cover over the
Bridger Main Ridge was broken to overcast (=6/10),
and cloud base was lower than 3000 m msl (elevation
of the highest peak). )

During the 1970/71 and 1971/72 winter field sea-
sons, 364 usable rawinsonde observations were ob-
tained. Launches were scheduled at 1500, 2100, 0300
and 0900 (all times LST) whenever PSC existed ap-
proximately 1 h prior to launch times. While the basic
24 h experimental unit started at 1200, coinciding with
a natural diurnal precipitation minimum, precipitation
data were also reduced for 6 h intervals; i.e., from 1200-
1800, 1800-2400, etc. Thus, the rawinsonde data were
centered within each 6 h period of precipitation data.
The 6 h rawinsonde and precipitation observations
were previously reported by Super, et al. (1974). This
large dataset, obtained over a relatively simple moun-






