
AERIAL SNOW DEPTH MARKER CONFIGURATION 
AND INSTALLATION CONSIDERATIONS 

 By Robert W. Miller 

An aerial snow depth marker is a vertical post with horizontal crossarms at known intervals. 

This over-simplified definition has been taken literally by too many people in too many 
places. In California, for instance, aerial markers range from 10 to 24 feet in height; they 
are constructed of various types of wood and metal; crossarms are of various lengths; and crossarm 
widths or heights range from 3 to 12 inches. This was somewhat to be expected, however, since 
Tommy Henderson of the California Electric Power Company and the people of other agencies who started the 
early marker programs in California were experimenting with a system for their particular watershed and 
use--and at that time there were no established precedents to follow. It should be noted, however, that 
the three earliest programs in California--which were started by The California Electric Power Company, 
The Southern California Edison Company, and the City of Los Angeles--were essentially coordinated with 
each other. The first major conflict in configuration did not occur until the state made its first 
installation. 

Although numerous mistakes were made, it was these early programs by the state and the above-
mentioned agencies that enabled us to acquire a number of ideas about how markers should be 
designed, constructed, and located. Probably the greatest contribution to this field of knowledge, 
which was acquired on a trial and error basis, was made by the state--because the state, with its 
installations, made the most errors. 

There are a number of points with respect to marker design and installation that are not apparent 
until the mistakes are made--and usually you don't learn about these mistakes until the following 
winter when you take your first pictures. It is then that you realize that (1) the men that you sent 
to install the marker must never have been in an airplane; (2) you don't know whether it is two feet 
to the top or the bottom or the center of the first crossarm; (3) you don't know how many crossarms 
there are; (4) the crossarms are oriented the wrong way and you can't read them; (5) the marker has 
been blown down; (6) you can't find it; (7) etc., etc. 

Realizing that many of these problems are very real, and sometimes not very apparent, we felt that 
by passing on the results of our experiences, we might be of some help to those of you who may be 
just starting marker programs. What I have to say about marker design and installation is with 
reference to California conditions. Only you can judge whether a particular design or installation 
factor is applicable to your area and your problems. 

First, let us consider design and fabrication. One thing that we learned the hard way is that 
wood is not a suitable material for marker construction. Wooden markers are not strong enough--wind 
and sliding or settling snow tends to break off crossarms or to take down the entire marker, and 
campers have been known to even use the crossarms for firewood. A further consideration is the 
fact that, with the expense usually involved in locating and installing a marker, it is poor economy 
to choose a short-lived, wooden marker buried in the ground, as against a neat, durable metal marker 
set in concrete. 

Having decided to construct the marker of metal, the following are thought to be important 
considerations with regard to the metal marker construction. Pipe seems to be the most suitable 
material for the vertical member, and it is readily available in various diameters. Crossarms, 
too, should be of metal, and 1/8-inch steel plate seems to be quite suitable. 

A copy of the plans of our standard marker is included in this paper. Several points regarding 
design features of these plans are worth mentioning. The markers are constructed in sections for ease 
of transportation, and by varying the number of middle sections, markers of 14-, 18-, or 22-foot 
heights may be obtained. The pipe sizes for the telescoping base and the coupling, and for the main 
parts of the marker, were chosen in the seemingly large sizes because they were the only standard 
pipe sizes which provided a relatively slack-free fit. 

Our latest plans include an adjustable base assembly which we feel is well worth while. The 15-
inch base adjustment which is possible with this design makes installation much simpler in such 
extremes as bedrock near the ground surface or in loose sand to a depth of about three feet. Couplings 
are always welded at the bottom end of a section with the weld at the top of the coupling, and the 
coupling is then bolted to the top end of the section below. Thus, the joints are not the water traps 
they would be if the open, bolted end were pointed up. 

In general, an attempt was made to balance minimum cross-sectional area exposed to wind and 
drifting snow against visibility and other factors. Although blades four inches wide are adequate 
from a visibility standpoint, the 6-inch crossarms at 2-foot intervals provide a convenient 1:4 
ratio, which is useful for estimating depths between crossarms. Crossarm lengths of 18 inches are 
adequate for visibility and provide a minimum cross-sectional area exposed to the wind and drifting 
snow. 

21 Chief, Snow Surveys and Water Supply Forecast Unit, California Department of Water Resources 

- 1 - 



 



 



 



 


