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A SYNOPTIC CLIMATOLOGY FOR SNOWSTORMS 
IN NORTHWESTERN NEVADA 

ABSTRACT 

The purpose of this study is to provide a climatological aid for 
forecasting snow in nortbwestern Nevada. A tota I of I 12 snowstorms 
affecting Reno, Lovelock, or Winnemucca were analyzed to determine 
if these storms could be categorized into separate types. Five 
separate categories were defined and are discussed. Examples of 
four of these types are provided. A separate discussion of the 
unusual thunderstorm-snowstorm occurrence on May 20- 21, 1971, is 
a I so provided. 

I. INTRODUCTION 

Northwestern Nevada experiences several heavy snowstorms each year. 
These storms affect economic activity and at times bring transpor­
tation to a standsti I I. Snowstorms often hamper ai.rl ine schedules, 
closing fields because of hazardous ice, snow and/or reduced visi­
bility. Strong winds often accompany these storms. Commuters have 
difficulty getting to and from work and transportation of goods on 
Interstate 80 is affected. Analysis of these storms may aid those 
involved from the standpoint of timely anticipation and prediction 
by meteorologists. Therefore, a study was initiated to develop a 
climatological aid for forecasting snow for northwestern Nevada. 
The objective. of this study was to categorize those storms which 
are similar in synoptic patterns and movements. For the purpose 
of this analysis, a snowstorm was defined as one which resulted in 
a snowfal I of one inch or more during a 24-hour period. Further­
more, if a storm lasted more than one day, e.g., 3 days, then the 
total snowfal I for the three days was used as the storm total. 
Subjective analysis of maps was used to identify storm duration. 
A heavy snowstorm was defined as a snowfal I of 4 inches or more. 

I I . DATA 

Reno, Love I ock, and Winnemucca were chosen as I ocat ions for deter­
mining areal distribution and frequency of snow storms. All three 
cities are located on .Interstate 80, the main artery across northern 
Nevada. The data base of 10 years from 1961 to 1970 was selected, 
as it was readily available locally. Furthermore, the 10-year 
period was considered sufficiently long to obtain a reasonable 
sample size for analysis. Climatological Data for Nevada [I] was 
used to verify storm totals. Dally Weather Maps [5] were uti I ized 
to determine storm tracks, associated upper-air patterns, synoptic 
situations and frequency of each type of snowstorm. 



Ill. RESULTS 

I. Areal Distribution. 

A tota I of I 12 snowstorms of one inch or more c;~t Reno, Love I ock, 
or Winnemucca was recorded .for the 10-year period. Of these 
112, Lovelock experienced only 23 snowfal Is of at least one inch 
while Reno had 65 and Winnemucca 68. Table I shows the distri­
bution of these storms at each location. Some of these storms 
were common to alI three locations; most of them were not. 

Analysfs of each snowfal I indicated that a snowstorm occurred 
only twice in Lovelock without occurring at Reno or Wi~nemucca. 
A snowstorm was common to both Reno and Winnemucca 23 times. 
Thus, 42 (65 minus 23) of Re.no's snowfalls. did not produce one 
inch or more of snow ih Winnemucca and 45 (68 minus 23) of 
Winnemucca's snowfal Is did not produce one inch or more of snow 
in Reno. This breakdown does not consider storms where it 
snowed in Winnemucca and rained in Reno or vice versa. There 
was a total of 29 cases of heavy snowtal Is. Only 8 of these 
occurred at both Reno and Winnemucca. The average heavy snow­
fa I I was 7. 5 inches for Reno, 6 inches for Winnemucca, and 4 
inches (2 cases) for Lovelock. During the period 1961 - 1970,. 
the heaviest snowfal Is were 16.7 inches in Reno, 8.4 inches in 
W i nnetnucca, and 4. 0 inches in Love I ock for one snowstorm •. 
Heavier amounts, however, have tal len in a 24~hour period at 
Lovelock and Winnemucca prior to 1961. 

Topography is a major factor affecting the distributiqn of 
snowfal I in northwestern Nevada. For example, Reno is located 
in Washoe Val ley with the Sierra Nevada to the west and smaller 
mountain ranges to the east and south. Elevation differences 
within the val ley are .also a factor io the quantity of sno~fal I. 
The airport elevation is 4,411 feet. Urban housing surrounding 
Reno extends up to 5,000 feet in elevation. Sometimes it may be 
snowing at the higher elevation area.and raining at the airport. 
Reno is also susceptible to easterly flow that funnels through 
the Truckee River Val ley. This easterly flow is normally as~oci~ 
ated with cyclogenesis and wave development in central Nevada. 
When this occurs, snowfal I is usually heavy and steady, and 
stations on the east side of the Sierra receive greater amounts 
of snow than those on the normally wetter west slope. 

Winnemucca (elevation 4,303 feet) is located ir:1 .Paradise Valley 
and is not as well protected by mountains as Reno.or:- as Lovelock; 
The Sonoma Range is southeast of Wi nnemucc,:a and provides. protec­
tion from southeasterly winds. Other low-lying hi lis provide some 
protection, but Winnemucca is part i cuI ar I y exposed to Pacific co I d 
fronts approaching from the northw~?st. 
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Lovelock is located in the Humboldt River Val ley which is oriented 
north-south with the Trinity Range to the west and the Humboldt 
Range to the east. Lovelock's elevation of 3,903 feet is slightly 
lower than Reno and Winnemucca. Lovelock is in a warm area that 
extends from the lee of Sierra into portions of Humboldt, Pershing, 
and Churchi II counties. Lovelock's ·average yearly snowfall is only 
8.7 inches compared with 24.1 inches at Reno and 30.3 inches at 
Winnemucca. Thus, the combination of low elevation and protected 
location contributes to the semiarid climate at Lovelock. 

2. Storm Types and Frequencies. 

One hundred twelve storms were typed using mean storm tracks tor 
the United States after Bowie and Weightman [2]. The North 
Pacific Storm Track was interpreted to be the path of cyclones 
moving inland from northern California, Washington, and Oregon 
and was broken down into three types: Types I, I I, and I I I. 
These were defined as tol lows: 

Type I: A north Pacific cyclone tracking across 
Washington or Oregon with no wave development 
a I ong the front. This type is genera I I y 
associated with a 500-mb trough along the 
Pacific Coast with weak or no cold air advec­
tion into Nevada. (See Figures I and 2.) 

Type I I: A north Pacific cyclone tracking southeasterly 
across Nevada. This type is associated with a 
500-mb trough along the Pacific Coast that is 
deepening quite rapidly and has strong cold 
air advection (Figures 3 and 4). (The cold 
advection would be more apparent on 700-mb 
and 850-mb charts.) 

Type I I I: A north Pacific cyclone similar to Type I but 
with wave development along the frontal system. 
This type is associated with a 500-mb trough 
along the Pacific Coast moving inland with a 
moderate amount of cold air advection (Figures 
5 through 9). 

Cyclones that move inland from southern California were catego­
rized into another type. 

Type IV: A South Pacific Storm Track moving inland into 
California and tracking across southern Nevada. 
The 500-mb trough is very deep and extends over 
Baja, California. At times the 500-mb map shows 
a closed low over Baja, California (Figures 10 
and I 1). 
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Type V: Snowfal I that does not conform to one of the 
other four storm tracks. ' ·.··· 

Table 2 shows snowstorm frequency distribution by' type of storm. The 
North Pacific Storm Track <Types I, II, and II I ) had 90 cases, wh lch 
is 80 percent of the tota I number of storms; Heavy •snowfa i Is · (4. o 

inches or more) wete quite evenly distributed amon~·Ty~e§ I~ 1:1~ ahd 
I I I. In spring, Type I I I storms associat~d with wave formation· 
result in precipitation more often ~n the form of rain 'than sn6W 1 · 

at the lower elevations. 
' -

The South Pacific Storm Track (Type IV) was associated with only 7 
snowfal Is of an inch or more. This is because low centers from the 
south pick up watm, moist air off the southefn Cal1forhia coast ~nd 
generally bring rain rather than snow into northwestern Nevada. 
Therefore, temperature is critical in this type of storm. 

Comparison of snowfal I cases with 500-mb maps analyzed by Augul is 
[3,4] showed that many of the storms conform to his specific 500-mb 
patterns. Twelve cases correspond to Augul is' Winter Type 4 (Figure 
I2A) where th~ trough I ine I ies between 130 - 140°W and 18 ~ases 
correspond to Winter Type 6 (Figure 128) with the ttough I ine lying 
just inside the West Coast. Eighteen cases correspond to Spring 
Type 3 C Figure 13A) which has a trough I ine th.at I i es between I I 0 -
120°W. A total of 9 cases fit Spring Type 7 (Figure 138), which 
shows a negative ti It trough between 125 - I30°W. 

IV. SNOWSTORM-THUNDERSTORM OF MAY 20 .... 21 1 1971 

This storm, although resembling a Type I I I storm, warrants further 
discussion. The storm for~ed and moved with such rapidity that it 
produced thunderstorms together with snow and a near'blizzard condi­
tion which reduced visibi I ity to zero. Temperatures preceding the 
storm reached a high of 72 degrees in' the afternoon of May·20 and 
d rapped to 33 degrees 9 hours I ater. A to fa I of 6. 3 inches of snow 
tel I at Reno during the evening of the 20th and the morning of the 
21st. Similarly, 4.3 inches fell at Winnemucca while Lovelock 
recorded only a trace. The snow was relativ~ly dense as the rapid 
influx of cold air was preceded by relative'fy wahn; moist layer 
over Nevada. 

Figures 14 through 16 show the synoptic patterns beginning with 
May 19, 1971. A weak cold front moved through Nevada on the 19th 
(Figure 14) and by 1200Z May 20 had passed Las Vegas with a sugges­
tion 'of a wave formation in southern Nevada (Figure 15). The 500-
mb map on the 19th (Figure· 14) showed a very deep·trough off Alaska, 
extending southeastward through Washington. Tne following day, a 
closed low formed over Washington with a weak·t~cu~h extending south­
ward through northern California (Figure 15). At the'same time, the 
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ridge over western Canada was bui I ding. By 1200Z on the 21st, a 
closed surface low had formed over Nevada with a cold low aloft 
over northern California (Figure 16). Analysis of 6-hourly 
surface maps showed a definite deepening of the surface low on the 
I800Z m'ap and by OOOOZ on the 22nd, further deepening was indicated. 

The rapidity with which the storm formed and the dense snowfal I 
accompanying it caused heavy property damage, primarily from broken 
branches and trees, power outages, and damage to agricultural crops. 

V. CONCLUSIONS 

Analysis of I 12 snowstorms during a 10-year period shows the follow­
ing: 

I. Snowstorms moving through northwestern Nevada are 
much more likely to affect Reno and Winnemucca 
than Love I ock. 

2. Local differences have a large effect on the 
amount of snowfal I observed in any storm. 

3. Over 80 percent of the snowstorms were associated 
with the North Pacific Storm Track, (Types I, I I, 
and I I I ) . 

4. The South Pacific Storm Track (Type IV) and Cyclo­
genesis resulted in very few snowstorms in north­
western Nevada. 

5. Twenty-five of the 29 heavy (4 inches or more) snow­
storms were associated with the North Pacific Storm 
Track <Types I , I I , and I I I ) . 
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I 
At 

At 

TABLE I 

DISTRIBUTION OF SNOWSTORMS AT RENO, LOVELOCK, AND 
WINNEMUCCA, NEVADA (1961 - 1970) 

SNOW AMOUNT LOCATION 

Reno Love I ock Winnemucca 

least I inch 65 23 68 

least 2 inches 42 15 39 

4 inches or more 19 2 18 

TABLE 2 

FREQUENCY OF THE FlVE TYPES OF SNOWSTORMS OF I INCH OR MORE AND 
4 INCHES OR MORE IN NORTHWESTERN NEVADA (1961 - 1970) 

STORM TRACK NUMBER OF SNOWSTORMS 

Type I inch or more 4 inches or more 

Type I 35 6 

Type II 27 9 

Type Ill 28 10 

Type IV 7 I 

Type v 15 3 

-23-



s. 

Western Region Technical Memoranda: (Continued) 

No. 45/2 

No. 45/3 

No. 45/4 

No. 46 

No. 47 

No. 48 
No. 49 

No. 50 

No. 51 

No. 52 

No. 53 

No. 54 

No. 55 

No. 56 

No. 57 

No. 58 

No. 59 

No.· 60 

No. 61 

No. 62 
No. 63 

No. 64 

No. 65 
No. 66 

No. 67 

No. 68 
No. 69 

No. 70 

No. 71 

No. 72 

Precipitation Probabilities in the Western Region Associated with Spring 500-mb Map 
Types. Richard P. Augul is. January 1970. (PB-189434) 
Precipitation Probabilities in the Western Region Associated with Summer 500-mb Map 
Types. Richard P. Augulis. January 1970. CPB-189414) 
Precipitation Probabilities in the Western Region Associated with Fal I 500-mb Map Types. 
Richard P. Augul is. January 1970. (PB-189435) 
Applications of the Net Radiometer to Short-Range Fog and Stratus Forecasting at Eugene, 
Oregon. L. Yee and E. Bates. December 1969. (PB-190476) 
Statistical Analysis as a Flood Routing Tool. Robert J. C. Burnash . December 1969. 
(PB-188744) 
Tsunami. Richard A. Augul is. 
Predicting Precipitation Type. 
(PB-190962) 

February 1970. ( PB-190 I 57) 
Robert J. C. Burnash and Floyd E. Hug. March 1970. 

Statistical Report of Aeroallergens <.Pollens and Moldsl. Fort Huachuca, Arizona 1969. 
Wayne S. Johnson. April 1970. (PB-191743) 
Western Region Sea State and Surf Forecaster's Manual. Gordon C. Shields and Gerald B. 
Burdwell. July 1970. (PB-193102) 
Sacramento Weather Radar Climatology. R .. G. Pappas and C. M. Vel iquette. July 1970. 
(PB-193347) 
Experimental Air Quality Forecasts in the Sacramento Val ley. Norman S. Benes. August 
I 97 0 . ( PB-1 94 I 28) 
A Refinement of the Vorticity Field to Delineate Areas of Significant Precipitation. 
Barry B. Aronovitch. August 1970. 
Application of the SSARR Model to a Basin Without Discharge Record. Vail Schermerhorn 
and Donald W. Kuehl. August 1970. CPB-194394). 
Areal Coverage of Precipitation in Northwestern Utah. Philip Wtl Iiams, Jr., and Werner 
J. Heck. September 1970. <PB-194389} 
Preliminary Report on Agricultural Field Burning vs. Atmospheric Visibility in the 
Willamette Valley of Oregon. Earl M. Bates arid David 0. Chilcote. September 1970. 
(PB-194710) 
Air Pollution by Jet Aircraft at Seattle-Tacoma Airport. Wallace R. Donaldson. October 
1970. (COM-71-00017) 
App I i cation of P. E. Mode I Forecast Parameters to Loca I -Area Forecasting. Leonard W. 
Sne II man. October 1970. (COM-71-000 16) 

NOAA Technical Memoranda NWS 
An Aid for Forecasting the Minimum Temperature at Medford, Oregon. Arthur W. Fritz, 
October 1970. (COM-71-00120) 
Relationship of Wind Velocity and Stability to S02 Concentrations at Salt Lake City, Utah. 
Werner J. Heck, January 1971. CCOM-71-00232) 
Forecasting the Catalina Eddy. Arthur L. Eichelberger, February 1971. (COM-71-00223) 
700-mb Warm Air Advection as a Forecasting Tool for Montana and Northern Idaho. Norris E. 
Woerner. February 1971. (COM-71-00349) 
Wind and Weather Regimes at Great Fa I Is, Montana. Warren B. Price, March 1971. 

Climate of Sacramento, California. Wi I bur E. Figgins, June 1971. (COM-71-00764) 
A Preliminary Report on Correlation of ARTCC Radar Echoes and Precipitation. Wilbur K. 
Hall, June 1971. (COM-71-00829) 
Precipitation Detection Probabilities by Los Angeles ARTC Radars. Dennis E. Ronne, 
Ju I y 1971. 
A Survey of Marine Weather Requirements. Herbert P. Benner, July 1971. (COM-71-00889) 
National Weather Service Support to Soaring Activities. Ellis Burton, August 1971. 
(COM-71-00956) 
Predicting Inversion Depths and Temperature Influences in the Helena Val ley. David E. 
Olsen, October 197]. 
Wester!:l -Region Synoptic -Analysis--Problems and ~1ethods. Ph.t I ip tt[i II iams, Jr., 
February 197"2. 
A Paradox Principle In the Prediction of Precipitation Type. Thomas J. Weitz, 
February 1972. 


