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ABSTRACT. An a utomatic snow-depth meter was constructed u sing an infrared beam 
from a gallium-a rsenide photo-emission diode and an infra red detecto r consisting of a sili con 
photocell. As the fi eld of view of bo th photoelectric elem ents is 30°, high m echanical accuracy 
is no t required . The equipment consists of two poles of the same size, 4.8 m high a nd 20 cm 
by 20 cm wide, an operation contro lle r , a nd a digita l recorder. The two poles were set up on 
the g round facing each other a t a dista nce of 5 m . One pole has the photo-emission diode 
and the other the infra red detector . In each pole, a long slit 4 cm wide and 4 m long was 
insta lled. Through one sli t the infra red beam com es out and is received through the o ther 
sli t. T o avoid ca tching snow or ra in in the sli ts , a ir was ej ected throu gh them . 

The meter m easures the snow d epth a t pre-se t time in tervals of m ore than ten minutes . 
Both the emitter a nd the detector r est a t the top of the poles between the time intervals, a nd 
then m ove down as fa r as the snow surface level and then return to the top , keeping the same 
level as each other a ll the time. The d etector recog ni zes the snow surface level when the 
received infrared beam comes down to 50% of the emitted in tensity . At present, sudden 
noises such as occurs if the sun shines, a re elimina ted by an electronic pulse techniq ue a nd 
a n op tical fi lter. 

The meter has op era ted successfully in two seasons ( 1972- 74) in m ean a ir tempera tures 
of 0 to - 5° C witho ut a ny trouble, a lthough the whole appara tus has been exposed o utdoors 
throughout the whole seasons. T he fo llowing results were obtained: 

( I ) With any condition of snow surface, the accuracy of the m easurements was within 
± 10 mm for snow dep th compa red with tha t m easured by a snow stick a nd was 
±2 mm compared with a conc rete block. 

(2) The system of ej ecting air through the slits worked qui te w ell , not only keeping the 
slits open during the period of m easurements bu t preventing m oisture inside the p oles. 

(3) The percentage of inevita ble mistakes of the m e ter, mainly caused by a heavy snow­
storm or in other words b y a high snow density in the a tmosphere, was 0.5 % o f a ll 
readings at agaoka, J apa n . 
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