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3.4 Winter Storms

Snowfalls of 4 in. (10 cm) or more are common in Los Alamos during the
winter. Storms with winds above 15 mph (7 m/s) can be associated with cold
temperatures, resulting in dangerous wind-chill/apparent temperatures,
considerable drifting, and low visibility. The combination of heavy snowfall
and restricted visibility makes driving conditions dangerous, if not impossible.
Occasionally, snowstorms cause heavy snowfall in the mountains, while little
snow falls in Los Alamos. Drivers should be prepared for winter storms,

especially when traveling in mountainous areas.

3.5 Ice

Ice storms do not occur in Los Alamos and surrounding areas. However, a
little freezing rain does occasionally fall. Melted snow or rain may freeze on
roadways and sidewalks after a temperature drop, but these occurrences do not
cause large ice accumulations on utility lines or trees.

Rime icing occasionally occurs on cold nights when fog droplets come in
contact with objects, such as trees, utility lines, and roads. Rime icing occurs
more frequently in low spots where cold air settles.

The accumulation of snow on trees, followed by strong winds, may result in
downed trees and utility lines, especially after a wet snow, which is common in
the late fall and during spring months.

3.6 Heavy Snow Loading

The potential exists for heavy snows to accumulate on roofs, stressing them
and even caving them in. In the record snowfall of January 1987, snow from a
single storm totaled 4 ft (1.2 m) at TA-59 and 5-6 ft (1.5~1.8 m) in North
Community. Another 4 ft (1.2 m) of snow fell at TA-59 during February 1987.
The snow’s weight damaged or collapsed several roofs in Los Alamos. The
water equivalent from the 1987 snowfall totaled 2.43 in. (6.17 cm) in January
and 2.71 in. (6.88 cm) in February.

A short, but heavy, snowfall can also be damaging to structures. Generally,
wet snowstorms during the spring have the most water equivalent. The heaviest
in recent history was a 32-in. (81-cm) snowfall on April 10-12, 1975, with 30
in. (76 cm) falling on the 11th and 12th. The water equivalent totaled 3.12 in.
(7.92 cm) during the storm. The January 1987 and April 1975 cases represent
levels near the 100-year estimates for snow loading over a period of time and
from one storm. Much of the snow in January-February 1987 melted soon after
it fell.
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3.7 Wind

Although Los Alamos winds are generally light, strong winds with gusts
exceeding 50 mph (22 m/s) are common and widespread during the spring.
Occasionally, the strong winds cause some damage to structures and trees.
Brief, gusty winds are also common in and near thunderstorms.

3.8 Dust, Haze, and Smoke

Strong spring winds pick up and blow dust into the atmosphere. Visibility is
reduced during blowing dust, especially near the Rio Grande Valley where the
ground is open. Blowing dust can also be caused by thunderstorms. Haboob is
the name given to a dust storm produced by thunderstorm downdrafts in desert
regions.

Haze occasionally restricts visibility to 20 miles (32 km) or less, in some
cases to as close as 10 miles {16 km). The haze is caused by aerosols with
diameters less than 10 um. Sulfate or nitrate acrosols, which are products of
power plants, motor vehicle exhaust, smelters, and other industrial sources, can
be transported from faraway places and can severely limit the usually good
visibility (approximately 60 miles [96 km]). Haze has been observed in Los
Alamos when brisk southwesterly winds occur. The brisk winds usually follow
times of light winds over southern Arizona and the adjacent Mexico region.
Haze is probably caused by emissions from large cities (including automobile
exhaust) and large industrial plants located toward the southwest in southern
Arizona and northwestern Mexico. There also have been several haze
occurrences when a deep easterly wind flow was present over New Mexico,
suggesting possible haze transport from Texas.

Distant forest fires also can cause haze in Los Alamos. Hazy conditions
persisted in Los Alamos and much of New Mexico for nearly a week in
September 1987 when forest fires burned out of control in many of the western
states, including California, Nevada, Arizona, and Utah. Westerly upper-air
winds transported the aerosols toward the cast during and after the fires.

Nearby forest fires, of course, also cause reduced visibility. Heavy smoke
was present in the Los Alamos air and other nearby areas during June 18-21,
1977, when the La Mesa fire was burning.

On rare occurrences, distant volcanoes can cause haze by spewing ash into
the atmosphere. The eruptions of the Mount St. Helens volcano (Washington)
on May 18, 1980, and shortly thereafter caused widespread haze over much of
the United States, including Los Alamos.
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3.9 Fog

General fog seldom occurs in Los Alamos. The greatest number of fog days
occurs during December; the average number then is slightly more than 1.5.
Fog most often forms on clear nights following snow or rain (radiational fog),
sometimes with an upslope wind. Fog formation is greatest in December
because nights are longest then. The other cold months average <1 fog day per
month. The warm months have even less fog, with no fog days reported in
August. Fog tends to be more frequent in the valley and in local low spots.

3.10 Drought

Extended periods of extreme dryness are uncommon in Los Alamos, largely
because of the reliable summer thundershowers. Los Alamos escaped the
drought of the "dustbowl ’30s" and received adequate precipitation. The worst
drought occurred during 1956 when only 6.80 in. (17.3 cm) of precipitation fell
during the entire year, 38% of normal. The drought was especially severe
toward the end of the year, with only 0.32 in. (0.81 cm) falling from August 24,
1956, through January 2, 1957. More recently, very dry weather occurred
during the summer of 1980. Rainfall totaled only 0.35 in. (0.89 cm) in June and
July and 2.32 in. (5.89 cm) during the entire summer (June—~August), the driest
summer on record.

3.11 Heat Waves

Extreme heat in Los Alamos is very rare, and even when it does occur, low
relative humidity makes it tolerable. A heat wave can be defined as three
consecutive days with the temperature reaching 90°F or higher. Los Alamos
averages only two or three days per year with temperatures reaching 90°F. The
summer of 1980 stands out as the hottest summer on record: 22 times during
1980 the temperature reached 90°F, including 20 times in June and July.
Previously, the most 90°F days (7) occurred in 1936. More recently, nine days
of 90°F occurred during summer 1989. Temperatures in 1980 reached 90°F or
higher on the last eight days of June and three times on three consecutive days
during July. Temperatures at White Rock reach 90°F more often than at Los
Alamos and occasionally climb above 95°F. The highest recorded Los Alamos
temperature was 95°F on July 11, 1935, and June 22, 1981; the highest recorded
White Rock temperature was 100°F on July 12, 1971, and June 21, 1981,

3.12 Cold Waves

Frigid weather occasionally occurs in Los Alamos when polar or Siberian air
masses settle over the region. Normally, the temperature drops to 0°F or below
only once or twice a year. Los Alamos cold waves can be defined as times
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when the temperature drops to —10°F or lower or when the temperature drops to
0°F or below for at least two consecutive days. Cold waves are usually
preceded by a fresh snowfall. The lowest temperatures generally occur with
clear skies, light winds, and snow cover. Clear skies allow radiation from the
ground to escape, while light winds allow the resulting colder air to remain near
the surface. The snow cover acts as a blanket, preventing heat in the ground
from heating the air above the surface. Cold-air drainage gives more sub-0°F
days and lower temperatures at White Rock than at Los Alamos. However,
during the day or at night, when clouds or moderate winds are present,
temperatures at Los Alamos are usually colder than at White Rock.

The lowest temperature ever recorded in Los Alamos was ~18°F occurring
on January 13, 1963. Probably the most severe cold wave occurred during the
week beginning January 3, 1971. Temperatures plunged after a snowstorm
dropped 10 in. (25.5 cm) of snow on Los Alamos and 15 in. (38 cm) on White
Rock. Los Alamos low temperatures reached —9°F, —13°F, —16°F, ~15°F, and
-9°F, respectively, on five consecutive mornings beginning on the 3rd. High
temperatures only reached 4°F, 8°F, 8°F, and 9°F on January 4-8. White Rock
low temperatures were considerably colder, reaching -5°F, -25°F, -29°F,
—18°F, and O°F on January 4-9. The low of -29°F represcnts the all-time low at
White Rock.

A cold wave at the end of November 1976 was unusual in that it occurred so
early. Los Alamos temperatures dipped to ~11°F, -14°F, —-12°F, and -5°F on
November 27-30. Daytime highs did manage to reach 19°F, 17°F, 23°F, and
33°F on those days. White Rock saw low temperatures of ~11°F, —14°F, and
—~4°F on the 27th 28th, and 29th, respectively.

The longest string (13 days) of temperatures at 0°F or below occurred in
White Rock from December 28, 1966, through January 9, 1967. Low
temperatures included —11°F on one day and —9°F on two days. Another string
(10 days) of temperatures at 0°F or below occurred in White Rock from
December 30, 1970, through January 8, 1971.

The most recent cold wave occurred in December 1990. Temperatures in
Los Alamos dipped to O°F or below from the 22nd-25th, including —~10°F on the
23rd and 24th. The frigid weather caused many pipes to burst in Los Alamos
and White Rock.

3.13 Optical Phenomena

Rainbows occur frequently during the summer monsoon season.
Thundershowers are often scattered or isolated, causing alternate areas of rain
and sunshine, which is necessary for rainbow formation. Lightning, sometimes
intense, is quite frequent. Virga, precipitation that falls from clouds but
evaporates before reaching the ground, occurs frequently because of the
relatively dry atmosphere. Halos around the sun and moon and sun dogs
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(parhelia) can be brilliant at Los Alamos because of the dry, thin, and unpolluted
mountain air. A rare display of various optical phenomena occurred in much of
northern New Mexico, including Los Alamos, on February 25, 1988 when a thin
overcast of high clouds caused refraction of sunlight. The viewing of meteors,
stars, and planets is excellent because of the clear, thin air. The northern lights
(aurora borealis) appear infrequently and lack the brilliance observed in areas
farther north.
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Appendix A

Historical Locations of Weather Stations

Climate record reliability depends on instrument accuracy, data recovery, and siting
consistency. The Los Alamos cooperative weather station, in operation since late 1910,
has been moved several times. Table A.1 lists historical station site information. Notice
that although the Los Alamos station has been moved several times, the elevation and
locations have changed very little except for a brief period during 1950-1951 when the
site was located farther east at the airport. Airport temperatures are higher and
precipitation is lower than at the other sites because of the lower elevation and greater
distance from the Jemez Mountains. The station was moved to the Laboratory in 1952 at
a site only slightly higher in elevation than the sites for 1910-1950. The station was
again moved a short distance in 1956, when temperatures were measured on the roof of a
building at SM-43 for a 5-month period. Temperatures generally would have had-a
decreased diurnal range on the roof, with lower high temperatures and higher low
temperatures. Later in 1956, the temperatures were measured at the standard ground
level (4 to 5 ft above ground). The station was moved again a short distance to TA-59 in
late 1978 or early 1979, where it was located until 1990. In August of that year, the
station was moved to a location 0.5 mile (800 m) south of TA-59, at a slightly higher
elevation of 7 425 ft.

The Los Alamos weather station siting has actually stayed uniform, despite the
moves. The elevations above sea level have remained within a 100-ft range, and the
locations are within a 1-mile (1.6-km) distance, except for the 1950-1951 period.
Temperatures probably showed more moderate diurnal ranges during the 5-month period
in 1956 when temperatures were measured on the roof. Generally, however, the
temperature and precipitation records are thought to be little affected by the different
locations, except for the above examples. Data recovery has been good, except for some
periods from 1917 to 1923 and 1943 to 1945.

The White Rock station has remained at the same site since it was started in late
1964. Data recovery at this station has been mostly complete, except for eight months
beginning in late 1979 and two months in early 1981. This station will be merged in
1992 with a new tower west of White Rock.
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Table A.1. Historical weather station locations (for temperature and precipitation).

Elevation
Site Dates (ft ASL) Latitude Longitude Comments
Los Alamos Weather Station:
Ranch School 11/1/1910-3/10/1946 7320 35°53'N 106°18' W Temperature records
began, 10/19/1918
No data:
11/1916-2/1917,
8/1917-1/1918,
3/1918-7/1918,
9/1920-3/1922,
12/1922-1/1923,
10-11/1923, 1/1943,
4-5/1943, 9/1945
Townsite 3/19/1946-4/30/1950 7320 35°53'N 106°18' W Very close to previous
site
Airport 5/1/1950-12/31/1951 7150 35°53'N 106°16' W Temperatures not
representative
(too high during 1950)
Laboratory Sites:
H/Ad 1/1/1952-3/20/1956 7410 35°52'N 106°19' W
SM-43 3/21/1956-8/31/1956 7400 35°52'N 106°19' W Temperature measured
on roof
SM-43 9/1/1956-1978 7400 35°52'N 106°19' W Thermometer moved to
ground
TA-59 1978-7/1990 7380 35°52'N 106°19' W Station moved to TA-59
in 1978 or
TA-6 8/1990-present 7425 35°51'N 106°19° W New site
White Rock Weather Station:
Fire Station 9/21/1964—-present 6380 35°50'N 106°12' W Data missing:
11/1979-6/1980;

2/1981-3/1981
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Appendix B

Degree Days

Heating Degree-Days

A heating degree-day is defined as the number of degrees (Fahrenheit) the daily mean
temperature is below a certain temperature; 65°F is a commonly used base. For example,
if a certain day has a high temperature of 60°F and a low temperature of 40°F, the daily
mean would be 50°F, which would give 15 heating degree-days (from the 65 °F base) for
this day. Heating degree-days (65° base) are good for estimating fuel requirements for
heating and are also used for structural design considerations.

Los Alamos heating degree-days for the 65°F base are listed in Table B.1. Monthly
heating degree-days are inversely proportional to mean temperatures: on average,
January has the most and July has the least heating degrece-days. Heating degree-days
average from more than 1100 in January and December down to 16 during July. The
cold-scason monthly minimum and maximum heating degree-days (65°F base) show that
maximums exceed minimums by 60%-100%. Heating-fuel needs are also expected to
vary this much.

White Rock heating degree-days are also shown in Table B.1. Monthly heating
degree-days are quite similar for Los Alamos and White Rock. Heating degree-days at
White Rock arc generally fewer than at Los Alamos, except for January and December.
Caution should be used in comparing heating degree-day extremes between the sites
because of the smaller data record for White Rock.

Cooling Degree-Days

A cooling degree-day differs from a heating degree-day in that it represents the
number of degrees (Fahrenheit) that the daily mean temperature is above a certain

Table B.1. Los Alamos and White Rock heating degree-days (65°F base).?

July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June Season

Los Alamos

mean 16 41 185 480 810 1082 1133 922 835 572 320 81 6477
max 73 107 263 686 1037 1270 1321 1194 1038 761 463 154 6993
min 0 0 34 320 618 772 839 657 576 321 154 3 5141
White Rock

mean 3 14 137 457 788 1096 1148 885 740 513 265 48 6116
max 12 45 218 647 975 1290 1317 1052 930 683 399 120 7026
min 0 0 45 313 676 876 814 705 496 325 131 2 5091

aLos Alamos means are taken from 1961-1990 and extremes from 1918-1990. White Rock means and extremes are
taken from 1965-1990.
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Degree-Days

temperature. Cooling degree-days are used for estimating fuel costs for cooling
buildings and are also used for structural design considerations. The base of
65°F is commonly used. However, a slightly higher base, such as 70 °F, may
correlate better with cooling costs, depending on building characteristics. The
effect of sunshine must also be considered in calculating cooling needs during
the summer. For example, a building would require more cooling on a sunny
day than on a cloudy one, assuming an equal number of cooling degree-days for
both days.

Cooling degree-days are also known as growing degree-days, especially for
some of the lower temperature bases. The growth of many types of plants
correlates to the number of growing degree-days of a specified temperature
base.

Los Alamos and White Rock cooling (growing) degree-days, calculated for
the 65°F temperature bases are shown in Table B.2. The most cooling
(growing) degree-days occur in July, followed closely by those in August and
June. These three months contain the majority of annual cooling degree-days.
White Rock has more cooling degree-days than does Los Alamos. In general,
White Rock buildings require some cooling during the summer, whereas Los
Alamos buildings generally require very little. From an agricultural standpoint,
the greater number of lower-base growing degree-days at White Rock indicates
that more types of plants can mature there. However, the shorter White Rock
growing season can offset the benefit of more growing degree-days, especially
for sensitive plants. As with heating degree-days, one should use caution in
comparing extremes of cooling (growing) degree-days between the two sites
because the data record is considerably smaller for White Rock.

Table B.2. Los Alamos and White Rock cooling degree-days (65°F base).»

B

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual

Los Alamos

mean 0 0
max 0 0
min 0 0
White Rock

mean 0 0
max 0 0
min 0 0

oo

(=]

0 4 65 107 56 10 0 0 0 242
0 39 161 204 147 58 2 0 0 467
0 0 6 18 i 0 0 0 0 109
0 8 100 180 116 23 0 0 432
0 47 224 270 202 82 1 0 0 603
0 0 27 120 31 1 0 0 0 263

aLos Alamos means are taken from 1961-1990 and extremes from 1918-1990. White Rock means and extremes are

taken from 1965-1990.
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Appendix C

Growing-Season Data

Means and extremes of early- and late-scason cold temperature occurrences
were calculated from the historical Los Alamos and White Rock temperature
data bases. The calculations were based on temperatures of 36°F, 32°F, 28°F,
24°F, 20°F, and 16°F. Because the temperatures arc measured at a 4- to 5-ft
(1.2- to 1.5-m) height, ground temperatures may actually be lower under some
weather conditions. For example, a 36°F low temperature can indicate a light
frost, because actual ground temperatures may approach 32°F under clear skies
and light winds. A 32°F low temperature is defined as a freeze; a 28 °F low
temperature represents a hard freeze. The difference between 28°F and 32°F is
enough to affect plants differently. A low temperature of 32°F may have little
effect on fruit trees (elevated above ground), whereas plants near the ground
may be heavily damaged because ground-level temperatures or temperatures in
local low spots may be several degrees colder than the indicated temperatures.
A 28°F low temperature, however, may be cold enough to damage plants, such
as fruit trees, well above the ground.

The duration of low temperatures and atmospheric humidity also affect the
amount of plant damage. For example, a brief occurrence of 28°F may not
heavily damage sensitive plants, but several hours at that temperature could
cause significant damage. Also, a moist atmosphere at 28°F may cause ice and
frost to form, thereby reducing damage because heat is liberated as water vapor
condenses into ice. In fact, spraying water onto plants is an effective strategy to
reduce damage on nights when temperatures are at, or slightly below, freezing.
Conversely, frost and ice may not form in a dry atmosphere at 28 °F which
increases plant damage.

The early and late occurrences of specified temperatures in the spring and
autumn are given for Los Alamos and White Rock in Tables C.1 and C.2,
respectively. The specified cold temperatures are generally reached later in the
spring and earlier in the autumn at White Rock, resulting in a shorter growing
season than in Los Alamos. Specifically, the White Rock growing season
averages 12 and 14 days fewer for the 32°F and 28°F temperatures, respectively.

Ordinarily, White Rock has a shorter growing season than does Los Alamos.
However, the records show a mixed picture for different temperature bases
because of early and late freezes. For example, White Rock has the record short
growing scason at a temperature base of 36°F; Los Alamos has the record at a
temperature base of 32°F. The record long growing seasons similarly alternate
between the two sites for different bases.

Los Alamos National Laboratory
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Los Alamos Climatology Summary

The White Rock growing-season temperature extremes are understated when
White Rock data arc compared with Los Alamos data because temperature

records have been kept for a much shorter time at White Rock.

Table C.1. Los Alamos growing-season data, 1919-1990 (means are based on the 1961-1990 period).

Means
Temperature Latest Earliest No. of Days
C°F) Spring Date Fall Date Between Dates
36 5/21 10/02 133
32 5/07 10/11 156
28 4/29 10/19 172
24 4/14 11/02 201
20 3/30 11/06 220
16 3/18 11/20 246
Extremes
Temperature Spring Date Fall Date No. of Days Between Dates
(°F) Earliest Latest Earliest Latest Least Most
36 4/26/37 6/11/75 9/03/61 10/31/63 91 (1941) 184 (1963)
32 4/19/56 6/11/75 9/09/41 11/02/51 110 (1941) 185 (1963)
28 3/27/54 6/03/19 9/19/71 11/15/78 125 (1983) 220 (1967)
24 3/27/90 5/11/46 9/28/36 12/09/54 158 (1976) 256 (1954)
20 3/06/53 4/27/20 10/08/76 12/11/49 173 (1976) 265 (1954)
16 2/12/86 4/20/20 10/19/76 12/23/39 184 (1976) 291 (1939)
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Table C.2. White Rock growing-season data, 1965-1990 (means are based on entire period).

Means
Temperature Latest Earliest No. of Days
(°F) Spring Date Fall Date Between Dates
36 5/22 9/26 124
32 5/11 10/07 148
28 4/30 10/17 169
24 4/14 10/27 195
20 4/03 11/08 218
16 3/16 11/15 243
Extremes
Temperature Spring Date Fall Date No. of Days Between Dates
(°F) Earliest Latest Earliest Latest Least Most
36 5/09/70 6/11/75 8/24/68 10/14/80 74 (1968) 148 (1981)
32 4/09/81 5/30/78 9/17/68 10/21/72 121 (1968) 190 (1981)
28 4/01/90 5/21/74 9/20/71 11/07/85 123 (1971) 217 (1990)
24 3/17/90 5/09/65 10/08/76 11/17/78 161 (1970) 240 (1978)
20 3/06/90 5/03/67 10/08/76 11/27/65 173 (1976) 266 (1990)
16 2/09/79 4/09/73 10/18/76 12/10/86 204 (1975) 301 (1986)
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Appendix D

Unit Conversion Factors

The scientific community has adopted the worldwide standard International
System of Units (SI) in an effort to simplify technical communication. The
United States, however, is only gradually adopting the system. This report
generally uses familiar English units, such as degrees Fahrenheit (°F), miles per
hour (mph), and inches (in.), because they are the more widely used and because
climate data, generally, are still compiled, distributed, and understood in English
units.

Tables D.1 and D.2 give conversion factors for various units of length, speed
(wind speed), temperature, and atmospheric pressure.
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Table D.1. Length conversion factors.

- Multiply By To Obtain

Length inches 2.54 centimeters

centimeters 0.3937 inches

feet 0.3048 meters

meters 3.281 feet

inches 0.02540 meters

meters 39.37 inches

statute miles 1.6093 kilometers

kilometers 0.6214 statute miles

statute miles 0.8690 nautical miles

nautical miles 1.1508 statute miles

statute miles 5280 fect

feet 0.0001894 statute miles

kilometers - 3281 feet

feet 0.00030479 kilometers
Speed (Wind) miles per hour (mph) 0.869 knots

knots 1.151 mph

mph 0.447 meters per second (m/s)

m/s 2.237 mph

mph 1.609 kilometers per hour (km/h)

km/h 0.621 mph

m/s 1.944 knots

knots 0.514 m/s

m/s 3.6 km/h

km/h 0.278 m/s

km/h 0.540 knots

knots 1.852 km/h
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Table D.2. Temperature and atmospheric pressure conversion factors.

Multiply By To Obtain

Temperature degrees Fahrenheit (°F) -32 0.5555 degrees Celcius (°C)

°C 1.80 °F

°F + 459.67 0.5555 kelvins (K)

K 1.80 °F - 459.67

°C+273.15 1.0 K

K 1.0 °C-273.15
Pressure 1 atmosphere? (sea level) 29.92 inches

inches 0.03342 atmospheres

inches 33.865 millibars

millibars 0.02953 inches

inches 25.401 millimeters (torr)

millimeters (torr) 0.03937 inches

millibars . 0.7501 millimeters (torr)

millimeters (torr) 1.3332 millibars

millibars 0.1 kilopascals

kilopascals 10.0 millibars

inches 0.4910 Ib/in.2, pounds per square inch (psi)

Ib/in.2 (psi) 2.0368 inches
4] atmosphere (atm) 29.92 inches (in.)

760 millimeters (mm) (torr)
76.0 centimeters (cm)
1.0133 bar = 1 013.3 millibar (mbar) = 101.33 kilopascals (kPa)
1469 Ib/in.2
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