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PREFACE 

This report covers a portion of the microclimatic studies undertaken 
by SIPRE at the Site 2 test area in Greenland during the summer of 195 5. 
These investigations on white -out were a part of Corps of Engineers 
Greenland Project 23 , Snow drift, white-out and radiation studies, and 
SIPRE Project 22. 5-6, Investigations on white-out. It is submitted as a 
progress report on the above projects. 

Department of the Army Project 8-66-02-004 

Manuscript submitted 3 July 1956 
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SUMMARY 

Limited studies of white -outs on the Greenland Ice Cap indicate 
that five major types of low visibility have been reported as white-out. 
They are: 

1. Overcast white- out, caused by a continuous cloud cover. 
2. Water -fog white -out, produced by supercooled water droplets 

in the air. 
3. Ice-fog white-out, produced by ice crystals suspended in the 

air. 
4. Blowing snow white -out, produced by wind-driven, wind

eroded snow. 
5. Precipitation white -out, produced by falling snow. 

The first three types are interrelated and appear to be produced 
by upslope, convective lifting of warm maritime air and the advective 
transport of the cooled saturated air over the cold snow field. 
Radiation heat losses from the snow surface may contribute to more 
rapid formation of the white -out. 

The fact that there is a shift· in the prevatling wind direction prior 
to the development of a white-out indicates that certain changes in upper 
air circulation may be associated with white -out formation and duration. 

There is reason to believe that upper air and surface observations 
might make it possible to forecast white -outs on the Greenland Ice Cap 
with some degree of reliability. 



WHITE-OUT' IN GREENLAND 

by 

R. W. Ge rdel and M. Diamond 

INTRODUCTION 

The term white-out has been used in the past by arctic explorers and more 
recently by meteorologists to describe an atmospheric condition in which there is a 
lack of contrast between the sky and the snow surface. This condition in its most 
common form is the product of either a continuous cloud cover or of a fog. 
Occasionally, white -out has been applied to conditions where visibility has been reduced 
by precipitation or by windblown snow. 

Most of the specific references on white-out are little more than the subjective 
description of the experience of some flight officer or exploration party. As an 
example, Lieutenant Church ( 1946) described his experience with white -out as 11 flying 
in a bowl of milk. 11 

Du~ing a trip with a tractor-hauled freight swing in the summer of 1954 to a point 
more than 200 miles east of Thule, both fog- and stratus-type white-outs were 
encountered frequently at elevations from less than 1000 ft to over 7000 ft on the Ice Cap_, 
At times the tractor train was immobilized for several hours by a red~ction in visibility 
to less than 200 yd. Figures 1 to 5 effectively illustrate the white -out conditions which 
were observed on this trip -. 

The fog-type white -out shown in Figures 2 and 3 persisted for more than 14 hr 
during which the air temperature varied from 18F to 27F. The fog consisted of super
cooled water droplets which were deposited as rime on some parts of the tractor train. 
In spite of a reduction in horizontal visibility to a few hundred yards, the fog layer was 
so thin that the blue sky frequently could be seen overhead. 

During the period when the low stratus cloud cover produced the type of white -out 
shown in Figures 4 and 5, there were frequent but brief intervals when the cloud cover 
lowered to meet the snow surface , producing a fog-type white -out. 

Fog- type white-outs of supercooled water droplets often occurred at temperatures 
of 18F to 20F at Site 2 during the summers of 1954 and 1955. The colloidal instability 
of this type of fog was demonstrated by the rapid shift from supercooled water droplets 
to ice crystals and back to the liquid droplet phase as the fog was advectively 
transported past the station. Horizontal visibility varied rapidly from a few hundred 
yards to several thousand yards as the supercooled water droplets were replaced by or 
converted to ice crystals which at times, through collision or accretion, became large 
enough to fall out as precipitation. Probably the most unexpected phenomenon 
associated with some of the supercooled water-droplet and ice-fog white-outs was the 
presence of wind velocities of 10 knots or more. 

It was not possible to determine whether the ice crystals were being formed locally 
or whether they were being transported to the site by the high winds. The crystals 
frequently were such extremely small, perfectly formed individual needles, capped 
columns, and dendrites that it appeared probable they were formed locally. 

The white-outs observed at Site 2 during the summer of 1955 could be divided into 
the following classes: 

l. Overcast white-out. A product of complete cloud cover with light reflection 
between snow surface and cloud bas .e. Perspective, involving the judgment of distance, 
was limited to a few feet but actual horizontal visibility of dark objects was not 
materially reduced. 

2. Water -fog white -out. Produced by thin clouds containing supercooled, almost 
microscopic water droplets, with the cloud base usually in contact with the cold snow 
surface. This was the fog type of white-out which has been described as 11 milky 11 or 
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Figure 1. Typical clear day on the North Greenland Ice Cap, at 
6 7 0 0 ft e 1 e v. near 7 8 ° N , 55 o W . July 1 9 54 . 

Figure 2. Development of a water-droplet fog-type white-out on the Ice Cap. 
Location same as Fig. 1. July 1954 . 
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Figure 3. The water-droplet fog-type white -out shown in Figure 2, after 
horizontal visibility was reduced to the point where tTail-marker flags of 

international orange could not be seen at 200 yd. 

11 cottony". Visibility both horizontally and vertically was affected by the size and 
distribution of the water droplets suspended in the air. 

3 

3. Ice -fog white -out . Produced by clouds containing minute ice crystals, with the 
cloud base usually in contact with the snow surface. Frequently accompanied by 
brilliant spectral reflections from the small crystals and occasionally by bright bands 
or spots of refracted light. The mass of ice crystals suspended in the air determines 
the extent of visibility. This type of white-out frequently intergraded with the water
fog form described above. 

4. Blowing-snow white-out. Produced by fine blowing snow plucked from the snow 
surface and suspended in the lower 3-4ft of air by winds of 20 knots or more. The 
suspended fine grains of snow reflected and diffused sunlight and reduced visibility. 
Trail markers became difficult to see and features on the white snow surface difficult 
to identify during the periods of persistently high winds accompanied by blowing snow. 

5. Precipitation white -out. Although all forms of falling snow reduced visibility, 
a storm characterized by very small wind-driven snow crystals falling from low clouds 
above which the sun was shining produced a white-out condition The confusion caused 
by multiple reflection of light between the snow surface and cloud base was further 
complicated by the spectral reflection from the snow flakes and obscuration of land 
marks by the falling snow. 

The great reduction in visibility caused by blowing snow is effectively illustrated 
in Figure 6. This type of white-out is less frequent than the fog and stratus types, 
which appear to present the greatest impediment to both air and ground transportation 
over the Ice Cap, particularly from April to September. Some knowledge of the 
meteorological processes associated with their genesis might lead to development of 
methods for forecasting their occurrence, or even to means for artificial dispersion 
of the fogs. 
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Figure 4. Typical overcast white-out conditions. 
Location. same as Figs. l-3. July 1954 . 

Figure 5. Typical overcast white-out conditions. Location same as Figs. l -4. 
Note total absence of horizon and lack of surface contrast in Figs . 4 and 5. 
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Figure 6. White -out dur i ng a period of blowing snow at Site 2, July 195 5. 

Byers ( 1944) has stated that it is difficult to define a fog, f or it is really a stratus 
cloud that forms at or close to the ground surface. A review of the fog-producing 
processes described by W illett ( 1928) and Petterssen ( 1940) indicates that the fog, and 
possibly the low stratus form of white-out, may be the product of any one, or a 
combination of several, of the following processes: 

a. Advection of warm sea air over the cold snow surface. 

b. Radiation coolin'g of the snow surface and of the layer of air above the surface. 

c. Upslope movement and adiabatic expansion of rapidly uplifted moist air. 

d. Frontal passage with mixing of warm and cold air or with accompanying clouds 
forming a complete overcast. 
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Table I. FrequenCy and D uration of Fogs 
Causing R eduction of Visibility to Less than One Mile at Site 2. 

January 1954 to D ecember 1955 

No. of days No. of Average 
Maximum Maximum 

Amount Duration Du ration, Mean air 
Month of Fog 

on which Consecutive Durati on 
of Fog Continuous Temperature 

Fog w.as Days of of Fog 
(hr) Reported Fo g 1.' (hr ) 

in l day Fog ( F) 
(hr) (hr) 

J anuary 15. 0 3 l 5 . 0 9 9 -2 9 
February 40. 5 8 4 5. 1 15 15 -24 
March 70. 5 ll 5 6 . 4 14 21 -29 
April 19. 5 4 2 4 . 9 10 14 -17 
May 28.5 7 4 4. l 10 19 2 
J une 45.0 9 3 5.0 16 18 17 
July 75 .0 9 3 8. 3 16 31 19 
August 129 . 0 17 5 7. 6 24 46 14 
September 49.5 6 4 8. 2 16 26 - 9 
October 99.0 15 7 6. 6 18 27 - 8 
November l 03. 5 12 4 8. 6 21 27 - 22 
D ecember 48. 5 7 4 6. 9 16 22 - 30 

"" Fog may have been reported on several consecutive days without being continuous ove.r the per iod of r ecord. 

Studies made by the 8th Weather Squadron ( 1953) indicate that the summer f o g at 
Thule, Greenland is the advective type, produced by warm moist air flowing northward 
over Davis Strait and Baffin Bay. These studies were based upon records for the 
summer of 1952, prior to the establishment of the Ice-Cap stations at Sites l and 2. 

In a more recent study of fog at Thule, made by the 5th Weather Group, 
Detachment 24 ( 1956), it is stated that the m ost frequent and reliable cause of summer 
fog there is the presence of a low cell over Thule or within 200 miles east or north, 
which is associated with or orig.inated fr o m a low in Davis Strait and accompanied by a 
trough over the West Greenland coast. The fog forms as the low cell m oves north from 
near Upernavik and reaches a point due east of Thule. This Group found no relationship 
between wind direction up to 4000 ft and the formation of summer fog. From sounding 
data it was determined that 95 % of summer fogs occurred when the 700 mb air 
temperature was above -l6F. From an examination of the weather records from 
Sites l and 2 for the summer of 1955, they concluded that the tendencies at thes~ two 
stations paralleled those at Thule; that there was no tempera ture characteristic peculiar 
to fog at these two stations; and that no useful correlation existed between fog and wind 
speed or wind direction at the Ice-Cap sites . 

The results of the studies made by SIPRE on white- out at Site 2, along with the 
analysis of several years of records from both sites, indicate that there may be some 
usable relationships between certain observable meteorological phenomena and the 
occurrence of white -out at the Ice -Cap stations. Routine meteorological observations 
have been made at both sites since the fall of 1953. At the present time, however, there 
are insufficient records from too sparse a network of stations to permit direct 
correlation of phenomena occurring on the Ice Cap with the synoptic pattern or circulation 
derived from coastal station records. The ice barrier which rises abruptly to sever.al 
thousand feet behind most of the coastal stations affects the observed surface and 
sounding data to such an e xtent that a much more comprehensive study will be required 
to establish the lack or the validity of any apparent relationship between the physical 
parameters measured at the coastal stations and the occurrence of white -outs on the 
Ice Cap. 

RESULTS OF STUDIES AT SITE 2 

The frequency and duration of all fogs which reduced visibility to less than l mile 
have been computed for Site 2 for the period from January 1954 to December 1955. 
The results (Table I) show that the summer and fall months have the greatest number of 
hours of fog and the longest periods of fog. July and August, with mean air temperatures 
of l9F and l4F, are high in both total hours of f o g and the duration of continuous fog; 
however, Oc tober and November with mean air temperatures of -8F and -22F, show an 
incidence and duration of fog almost equal to the summer months . 
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Figure 7. Sky conditions about 30 min prior to the onset of fog white-out at Site 2. 
August 3 , 1955. Vertical perception has been reduced by the stratocumulus 

which preceded the arrival of the fog, visible as a cloud bank on the horizon. 

As shown in Table II, f og occurred 
73 o/o of the time when te111peratures were 
above 29F. However, within the 
temperature range of -69F to +29F, there 
was little variation in the f requency of 
fog. The lowest frequency occurs within 
the temperature class -39F to -30F, 
which includes the spontaneous nucleation 
or freezing temperature range for super
cooled water droplets. As stated 
previously, it has been observed on the 
ice cap that crystallization of super
cooled fog appears to induce precipitation 
and clearing of the atmosphere with 
resulting increase in visibility. 

Table II . R elation between Air Temperature 
and O ccurrence of Fog at Site 2. 

January 1954 to Ma r ch 1956 

Temperature 

Class 
(F) 

3 0 to 3 9 
20 to 29 
l 0 to 19 

0 to 9 
- 9 to 0 
-19 to - 10 
-29 to - 20 
-39 to - 30 
-49 to - 40 
-59 to - 50 
- 69 to - 60 

Frequencyt.' 
( %) 

l 
10 
16 
13 
12 
15 
13 
10 

6 
3 
1 

Fog 
Frequenc y 

f f 
(100 XF) 

73 
20 
18 
17 
21 
12 
14 

9 
15 
10 
16 

* Percent of all observations for 27 months which 
fell in the indicated tempe rature class. 

7 

The comparatively high fre quency of 
fog white -out within the temperature 
range of -40F to - 69F is probably due to 
the formation of 11 diamond dus t, 11 

extremely small ice particle s which 

t f = frequency of fog within the temperature interval. 
F =frequenc y of air temperatures within this interval. 

remain suspended in the air because of lack of sufficient moisture for growth to a size 
permitting fall- out. 

During the summer of 1955 , fogs occurred at Site 2 on part or all of each day from 
31 July to 4 August inclusive. They were observed to move towards the Ice·-Cap station 
from the southwest and were usually visible on the horizon for l to 2 hr before arrival 
(Fig. 7). The occurrence of these fogs appeared to be associated with a shift in the 
wind to the south from the usual southeast or east direction . 

The 2 -yr wind rose for Site 2 (Fig. 8) demonstrates that there is a definite 
relationship between wind direction and the occurrence of low visibility. When 
visibility exceeded l mile , the mean prevailing winds were from the southeast with a 
strong easterly component. During periods of fog, the wind was predominantly from 
the south. For the 2-yr period of record covered by these wind roses, the wind was in 
the SE to E octant 67 o/o of the time when visibility exceeded l mile. When fog was 
reported the wind was in the S to SE octant 67o/o of the time. The frequency of wind from 
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Table III. Wind Shift Prior to Fog with 
Visibility of 1 Mile or Less, Site 2. 

January 1954 to December 1955. 

Frequency of Occurrence· 

More than 12 to 6 to 3 to Less than 
24 hr 24 hr 11 hr 5 hr 3 hr 

6 29 56 82 39 

Frequency Percent 

3 14 1 26 39 18 

No.te: No record for 1 Sept. to 10 Sept . 1954 

Table IV. Wind Shift P rior to Fog 
with Visibility of 1 Mile or Less, Site 1. 

Frequency of O ccurrence 

More than 12 to 6 to 3 to Less than 
24 hr 24 hr 11 hr 5 hr 3 hr 

7 28 26 21 23 

Frequency Percent 

7 26 25 20 22 

the SSW and SW during fogs was twice as great as for periods of no fog. 

The association of clear weather or good visibility with an easterly wind at Thule 
was reported in the 1953 studies on summer fog (8th Weather Squadron, 1953) but fogs 
were more commonly associated with northerly and westerly winds instead of the 
southerly winds identified with most of the white -outs on the ice cap. 

At Site 1 (Fig. 9), located at an elevation of 4500 ft about 200 miles west of Site 2, 
about 66o/o of the periods of low visibility occurred when wind was from the S-SE octant, 
as was found for Site 2. At Site 1, however, about 20o/o of the periods of low visibility 
was associated witH wind from the N:-NE octant, while at Site 2, there was almost no 
wind or fog from that direction. The fogs associated with the northerly winds at Site 1 
may be related to the Thule coastal sea fogs. 

A shift in wind direction occurred at both sites in advance of the fog (Tables III-IV). 
In 167 out of 212 instances of fog at Site 2 over a 2 -yr period, the wind_ shifted clockwise 
from 3 to 24 hr prior to the onset of fog. At Site 1, wind direction shifted toward the 
south or the north during the previous 3 to 24 hr period in 7 5 out of 105 recorded 
observations of low visibility. 

The advection of warm, moist, maritime air from the coastal areas, with uplift 
onto the cold ice cap, may be associated with the change in wind directi:on. Winds from 
the S-SE octant, which occurred with fogs at Sites 1 and 2, probably derived their 
moisture from Baffin Bay. Winds from the N-NE octant, which accompanied some fogs 
at Site 1, may have picked up moisture from the Kane Basin. The combination of 
convective lift to elevations above 45 00 ft and advective transport from the coast could 
produce and maintain a fog on the Ice Cap, or a low stratus cloud above the cap, from 
air that was less than saturated at sea level. This might be the cause of the fog and low 
stratus white -outs which are reported from stations at higher elevations on the Ice Cap 
when lower stations report unlimited ceiling and visibility. 

A microclimatic study of the conditions associated with a fog white-out at Si.te 2 on 
1 and 2 August is presented in Figure 10. The fog was first observed as a cloud bank to 
the southwest about 1700 hr on 1 August. At 1910 hr the station was engulfed in a dense 
white-out which persisted until 2000 hr on 2 August. As shown in Figure 10, air 
temperature and dew point were falling at about 1. SC / hr (2. 7F/hr) prior to the onset of 
the fog. The long-wave radiation during the 4 hr preceding the white-out was negative, 
with a maximum loss approaching 0. 95 ly/min. One who had not seen the approach of 
the fog or low clouds from the southwest might conclude from the microclimatic record 
that the white-out was a non-advective, radiation fog, the product of radiational cooling 
of the snow surface with the concurrent drop in temperature of the overlying saturated 
air. The lowering of surface air temperature prior to a summer fog was reported also 
by the 8th Weather Squadron ( 1953). 

The air temperature and dew point rose rapidly as the fog engulfed the Ice-Cap 
station and net radiation became positive, increasing so rapidly that the gain in heat of 
0 . 5 ly/min from radiation alone might have be<;::!n expected to disperse the fog. Air 
temperature increased and the dew point rose above the ambient temperature indicating 
a supersaturated air _condition. 

The rise in air temperature during the white-out period may be due in part to the 
advection of a warm air mass, but there is no doubt that the absorption of solar radiation 

GPO 806597-3 
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Figure 8. Comparison of wind direction 
during fog with mean wind d i rection when 
visibility was more than l mile, Site 2 . 

--Mean wind rose wi th v isibility 
greater than l mile , January 195.4-
December 1955. 

----Wind rose January 1954-December 
1955 during fog white-out. 

Figure 9. Comparison of wind direction 
during fog with mean wind direction when 

visibility was more than l mile, Site l. 
--Mean wind rose with visibility 

greater than l mile, 20 July 1953 
to 31 August 1954 . 

----Wind rose during fog white-out , 
20 July 1953 to 31 August 1954. 

I ;oG BEGINS 
FOG WH ITE- OUT, VISIBILITY LESS THAN 1 MILE 

FOG ENDS 
31

1 

-;;;1 0 - 1.0 15 ~ 
g 
~ 5 

0 -10 

I AUGUST 1955 2 AUGU ST 1955 

Figure 10. Air temperature , dew point, and net radiation before 
and after fog, August 1955, Greenland Ice Cap. 
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at the top of the fog and curtailment of long-wave radiation heat loe.s from the snow 
surface by the fog cover contributed largely to the higher air temperatures which 
persisted during the white -out. 

It appears that at this time of the year (early August), when the sun is low at night, 
radiation heat losses from the snow cover may set up conditions favorable to ground fog 
formation. However, the low air temperature and the low absolute humidi ty which 
prevail during this period are not conducive to formation of persistent fogs nor to white
outs as dense as those encountered during the peri od of observation covered by this 
report. Although the air was close to saturation during most of the white-out period, 
air temperatures were mostly below -lOC (14F), a condition not favorable to the 
production of a dense, persistent radiation fog. The 11 drying out 11 action described by 
Petterssen ( 1940), which he attributes to the difference in vapor pressure between the 
water droplets in a supercooled fog and the ice crystals comprising the snow surface, 
would have favored rapid dispersal of the fog if it had been due only to radiational cooling. 

The occurrence of summ er fog at Thule was reported to be associated with a dew
point spread of 2F or less. This is in agreement with Taylor (1917) and George (1940), 
who have emphasized the importance of dew-point depression along with air trajectory 
in the development of procedures for forecasting the formation of fogs. Surface 
temperatures during the Thule studies were mostly above freezing, frequently being 
40F or more during a fog. On the Ice Cap, at Site 2, temperatures seldom rise to the 
freezing point. It is difficult to measure the dew po.int at temperatures below freezing 
with a sling psychrometer, hence a relationship between dew-point spread and white-out 
on the Ice Cap may not be as reliable as for the summ er fogs at Thule. 

Available records of dry bulb and dew-point temperatures from Site 2 were analyzed 
to determine whether a reduction in the dew-point spread could be detected prior to the 
onse·t of a fog-white-out. Summaries were made for the two months of April and May, 
when white-outs occur infrequently; for July and August, when the very frequent fogs 
appear to be associated with high ambi ent temperatures; and for October and November, 
when the white -out condition occurs frequently during periods of very low temperature. 

The data (Table V) show that the extreme variability in the dew-point depression, 
as measured at the Ice -Cap site, prohibits the use of any apparent narrowing of the 
dew-point sp..read in the development of a forecast scheme for white-out . . The standard 
deviation of the means is almost 50 % of the average dew-point depression for any of the 
selected periods and it is greater than .any difference in the dew-point spread between 
conditions of good and of poor visibility. 

Part of the extreme _variability in the observed dew-point may be attributed to 
instrumental difficulties and part to the lack of experience of the observers assigned to 
making low-temperature, wet-bulb measurements. But it is doubtful that technique 
and equipment could be improved to the point that usable dew-point records could be 
obtained from the Ice -Cap stations. 

The most impressive phenomenon during the entire 25 hr of white-out covered by 
Figure 10 was the comparatively high wind, which increased from 5 knots at the start 
of the white-out to 12 knots during mid-period and slacked off to 8-10 knots at the time 
of clearing. During the period of higher wind velocities, the fog shifted almost 
momentarily between the supercooled liquid droplet phase and the ice crystal phase, with 
both phases frequently coexistent. The colloidal instability associated with coexistence 
of ice crystals and supercooled water droplets actually appears to be a more or less 
stable condition when high wind velocities produce considerable mechanical turbulence 
within the fog. 

Byers ( 1944) states that an upslope fog is about the only one that can be maintained 
in relatively high wind velocities, since, the more rapidly the air moves up a slope, 
the faster is the cooling process and the greater the counteraction of any downward 
transfer of heat by turbulence. Fetters sen ( 1940) points out also that an upslope wind 
has a marked effect on fog production . The high wind velocity of 10 to 12 knots at Site 2 
during the white -out of 1 to 2 August (Fig. 10) indicates that an upslope effect probably 
contributed to both the formatio-n and the -maintenance of the fog. 
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a e T bl V D epre ssions of D ew Point P rior to Fog at Site 2. 

Average D epression of D ew P oint 

Amount Prior to Fogt 
P eriod of 6 hr 3 hr 9 hr 

Fog or more or less or less 

Year (h r /mo.) (F) S. D (F) S . D ( F) S . D 
Month 

April 1955 ,~ 
10 5. 2 ± 2. 4 4.4 ± 2. 0 5.0 ± 1.7 

May 1955 

July 1954- 55 102 4.4 ± 2. 5 3 . 6 ± 2 . l 3.4 ± l. 8 
August 19 54 - 55 

O ctobe r 1954 - 55 l 0 l 7. 8 I 
± 4. 3 6 . 2 ± 3 . 4 5 . 0 ± 2 . 0 

November 1954 - 55 

>:< Dew poi nt records avallable for 1955 only. 

t D ata in the 9 -hr column are for observations preceded by 12 hr and followed by 9 hr. or more of 
visibility greater than 10 mil es . D ata in the 6 - hr and 3 -hr c~lumn are for observat10ns followed 
in 3 or 6 hr by fog and reduction of visibility to less than 1 rr:-11~. F or the 10 months of record 
used in computing the dew -point depression and standard devlatlon . ther.e .w~~e 80 observat10n.s of 
10-mile visibility for 21 hr or more and lll observations of fog w1th VlS1b1hty less than l m 1le . 

DISCUSSION 

11 

The fog-type white -outs which impose the most serious handicap on air and ground 
transportation on the Greenland Ice Cap appear to be largely the product of warm 
maritime air which has been lifted several thousand feet and cooled, first by adiabatic 
expansion and then by transport over the cold snow surface. Radiation cooling of the 
snow surface by long- wave losses prior to the advent of the fog may contribute to the 
formation of the white -out. 

Since the fog white -out usually is preceded and accompanied by winds from the south, 
whereas prevailing winds are from the southeast or east, it is probable that changes in 
the upper air circulation pattern may be related to white-out formation. 

Upper air observations may provide some ciues to the formation of white-outs. 
With surface observations as well, it may be possible to forecast the occurrence and 
even the duration of white -out. The stratus- cloud white -out and the fog white -out 
appear to be of the same origin and it may not be possible to forecast which form will 
occur. There is no indication that the dew-point spread can be used to develop a 
forecast scheme, primarily because the extre m e low temperatures prevent good wet
bulb records being obtained. 

The fact that both the fog and cloud-type white-outs frequently occur under 
conditions of very low temperature and low absolute humidity indicates that dispersal of 
this type of white- out might be accomplished by nuclei seeding or by atmospheric warm
ing such as the FIDO procedu re used during World War II. The lack of orographic or 
convective lift and turbulent mixing of air over the broad, flat ice cap may prevent 
satisfactory dispersal by ground-installed equipment . Wind speeds of 10 knots or more, 
which accompany many white -outs, may cause too great a recharge of moist air to 
permit effective dispersal or prevent control of the dispersal to the desired location. 
The over-all physical conditions associated with ice-cap white-outs do appear to 
justify attempts at modifi cation by seeding the fog or stratus cloud from aircraft. 
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