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Preface

This report is primarily intended to give the reader a general description of Los
Alamos climate. In uddition, 30-ycar normals of weather variables have been updated to
include the 1961-1990 period. Enginecrs, scientists, and other individuals who desire
more complete or detailed climatological information or data should read "Los Alamos -~ -
Climatology,” LA-1173-MS (Bawcn, 199%)).

Because this report is written for a Jarge xudicm'c, and because English units are still
the standard in National Occanic and Atmospheric Administration (NOAA) |
mcasurcments, reporting, and publications, familiar English units are used. Conversion |

- charts are provided in the appendix 1o enable the reader to convert from English to mcmc
units.

~ The Los Alamos National Laboratory s Environmental Protection Group (EM-8) is
responsible for monitoring cffects of Laboratory opérations on the environment. The Air
Quality and Meicorolugy Scction of EM-R is responsible for operating a metcorologicat
~‘monitoring nétwmk and praviding guidance during a possible emergency response
‘ - resulting from an atmospheric release of toxic pollulams Mctcorological data are also :
 used for muunc cnvmmmcma! aswumcnl Clean Air Act mmplmncc atmosphesic
E dispersion calculammﬁ wcalhcr forecasting, and cngmccrmg dcsngn The meteorological :
tower and mummnng nctwork are maintained to fulfill US Dcp'mmcm of Encrgy (DOE)
environmental guidelines (DOE Orders 530001 and 55(00.3A, and Environmental
- Regulatory Guide for Radiological Efflucnt Monitoring and Environmental Serv clllancc
- DOE/EH-0173T) and US Environmental Protcction Agency (EPA) guidclines (On- Snc
Mclcomlognm! Program Guidance for Regulatory Modclmg Appl.tanon)

Thc Los Alamm cooperalive wcalhcr smum has béen cnllcctmg general weather dala :
and reporting that data to the National Wcalhcr Scrvwc since 1910. At that time, the '
Boys Ranch School hcgan measuring daily pfcupualmn (mcludmg SNOW fall) in whal is
now Los Aiamas. Daily high and low lcmpcmurcs were added in- 1918. The Lahoulory :
took over the cooperalive weather stamm during World War il. The EM-8 Gmup -

" continuces to measure daily high and fow Icmpcmwrcs, prccnpnl;umn snowfall, and
general weather conditions and rcpom them daily tothe Albuquctquc National Wcalhc'
Service Office. The daily feports are distributed to regional television stamms, radio
stations, ncwspapcrs. and rcported over the NOAA weather radio and wire scrvice. The '
National Climatic Cenler also maintains long-term averages of coumry-w ‘de coopcmwc
weather data, including those at Los Alamos.

Los Alamos National Laboratory ix
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- Abstracf,

. This report contains a summary of Los Alamos climate and analyses of basic weather
“variables from Late 1910 through 1991, The first few scétions offer a deseription of the
local geography and large-scale weather patterns that affect Los Alamos. Temperature
and precipitation analyses are presented in the next few sections. Updated 30-year - .
temperature and precipitation normals énding in 1990 are shown for Los Alamos and -
White Rock. Normal snowfall is also shewn for Los Alamos. Extremes of !t'mpc'r;uur:c.'
“precipitation, and snowfall and :gvcmgés of weather variables are also given. - A scction
~then di'&{'mwﬁ the ch’mgcs' of the Iatest 30-year normals. Another scction describes the.
winds in Los Alamos. Bncf descriptions of, humidity. sunshinc, atmospheric pressure, .
- and pollutant dispe rsal appear in followi ing v:umns The report ends with bricf
dewnpmm of other weather phenomena that occ ur in Los Alamos. Appcndsccs include
~locations of weather stations, normal hca!mg and coolmg. dcgrcc-days, gmwmg-scasnn
data, and Engluh/mrlm unit mnvcrsinm
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1 Background

1.1 Geography

The Los Alamos National Labdramry and the communitics of Los Alamos
and Whilc Rock are kocated in Los Alamos County in north-central New

. Mexico. By air, the Laboratory is located approximately 6 miles (100kin)
~ NNE of Albuquerque and 25 miles (40 km) NW of Santa Fe (Fig. 1.1). Much of

** Los Atamos County is located on the Pajarito Plateau on the castern flanks of

“the Jemez Mountains. The plateau slopes downward (o the eass-southeast,
 covering a distunce of mare than 15 miles (24 kin) from the basc of the Jémcz '

Mountains (approximatcly 780) {1 [ 2380 m] above sca level [ASL])toa

~ location just above the Rio Grande River Valley (~6200 ft {1890 m] ASL).

| l'ig Ll. chidna( location
of Los Alamos.

Numecrous altcrnating "finger” micsas and canyons run along the platcau slopc.

‘Imc (sce Flg. 1.2). The canyom are 150-30() ft (46-91 m) deep and 300-600 f1
(91183 n) wide, Thc Sangrc de Cmm Mountains lic ncarly 30 miles (64 km)
“to the cast.. The Rm Grandc \rallcy dmms Nl\E 10 SSW between the two

mountain ranges.

Los Alamos National Laboratory



1 Backgrounn L.os Alamos Chmiitology Summary

cFig. 1.2, Aerial view liooking west across the l’a_/anlu l'latrau toward the Jeme:

: Mountgins. Los Alamos townsite, the main 1., aboratory Te rhmml Area (TA-3), the
Lo Airport, and the East Gate entrunce to Los Alamos are shown.. The lurge technical
g - area at e far lejtis the Los Alamos. !Irwm I'hym‘t Fucilits (1A "I’I ) aI f 1-54.

1.2 Large-Scale Atmospherié Flow

Moaoisiure is !r.m\pum ¢ 1o north-ce nlml \t\s \ic. x1co from the Gall of Mc nm
(KO0 miites [ 1300 km | 10 the southe .N).md from the Pacific Ocean (800 miles
[13060 Kin] 1o the west and 650 nul_«.s ( l_ﬂSlihm[ to the southwest). Maoisture is E
tramsported readily from the Gulf of Mexico becavse the terrain is selatively
smooth and low over most of the distanee fowand sonh- unlml New Mexico - k
Subtropical mmmm Imm the P-ulhs Ou'.m is .-Imu.ms;mmd tes nosth- u.-mml
New Mexicoa Times, .|llllnu;,h Ilu foute is over nountains. ind hsgh weesain,

. ~ .
- tos Alamsn Natana Lannls 3Ty



The terrain in southern Califoria and northern Arizona squeczes out and
obstructs much of the moisture transported from the Pacific Ocean lying to the
west. Similarly, Pacific moisture transported from the southwest ioward New
Mexico niust pass over the long stretch of mountainous and roagh terrain in that
direction. Finally, moisture in the westerly flow is also squeezed out by the
Jemez Mountains as it reaches Las Alamos.

Northern New Mexico is located on the southern edge of the usual storm
track of jet st. :am. During the cold season (.atumn through spring), west-to-
east-moving storms quite aiter. bring clouds and precipitation. Storms that
move through New Mexico can produce heavy rain and snow at times, and
storms that pass just (o the north of New Mexico can cause strong winds,
especially during the spring. Upper low-pressure sysiems occasionatly bfeak off
ot cut off from: the primary jet stream and establish themselves overthe
southwest United States. These “cutoff lows” aiso can produce heavy snows
and rrins over New Mexico, especially when a cold air mass is located over the
siare

C-casionally, the jet stream is directed due southward toward New Mexico

dur:ng winter, bringing frigid arctic or even Siberian air raasses to th: siate. The .

=t stream is displaced northwasd to the northern United State s and southern
Canada during the summer. ‘A high- pressun: system is often located over the

- stern United States or the wesiern Atlantic (the “Bermuda™ high), resulting in
4w cak southeasterly flow frocs the Gulf of Mexico or southerly flow from the
Pacific towazd New Mexico, This monses d patiemn provides Los Alamos with

_ froo sént thundershawers during the summer, especially during July and August.

1.3 Observation Network

The lahcm(orv s Environmental Protection Group (EM-8) Air Quality and .
Metcornlogy Seciion maintains 2 meteorological tower and monitoring r.crwork. -
Further information on meteorological monitoring, including quality assurar.ct '
can be found in EM-8’s Quality Assunncc Pm;ect Ptan for Mctcomlog;cal
\kmuormg {Olsen, 1991).

The meteavological data used were obtained from the sites givea in
Table 1.1, Present Jocations of the towers and sites are shown in Fig. 1.3,
‘Measured meteorological variables include wind speed and direction, vertical
wind speed, temperature, insolation, relative humidity, and  precipisation. Not
‘all variables are measured at each site, 2nd some variables are measured at
multiple tower levels. Measarements have deen taken af the six towers at.
lwgbts from 410 300 ft (1 !092 m)abovc youud lcvcl (AGL).

Los Alamas National Lsboratory 3
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Table 1.1, Sites and types of metcorological data measured.

14

".WInd und
. _ Temperature Surfuce
Site Number Elevation Sensor Height Temperature  Relative Year
(see_l-‘lg.l..l.) lncuﬂqn (RASL) (R AGL) Sunshine $NAGL) Humidity  Precipitation Data Taken
i North Community M0 - None - No -~ No No : Yes 1986 - prescnt
2 TA-16 7640 - . Nowe - "Na No . No o Yes 1974 - present
3 TA-sgrd EAL IR B & ©Yes Yes o Yew o Yes 1979 - 1990
4 Bandelier® M0 4 PAR TS, 180 Yes  Yes S Yes - Yes 1987 - present
S0 0 EastGate? - 0200 abae Y U Yes T Yes .. Yes 1981 - present
6 o TASE 6600 - 4Py coo7Yes o Yes . Yes .. 1980 - present
7 - White Rock Y 6)0 - None .. . " No - :Ne. 0. Ne - i Yes - I986 - present
8 . WhiteRock - CAM0 o gb NG U Yes o Yes  Yes 1964 - present
-9 TASAC W 4, 7s 150, .wo  No No No No 198S - 1988
10 TASS (LT I 'S " No No No No 1984 - 1989
3 TAGS S, I, 75, 184, 300 - Yes Yes o Yes “Yes 1990 - present
3. ~ . coopentive o T AT R
) - weather data® WS gh Ve Yes Yes 1911 - present

EMcteorological tiawer location.

"l‘empcumm senvor only.

CThe l.ahmlnty has pravided data t the National Wcathu .\emw «
Cooperative Obscrver Network siswe the 19408 Data have heen taken at I‘A—b '
since 1990 and were taken at TA-39 from 1979 until mu See chmllx A fm v
historical tocations of weather Rtations. ) _ _ _

rhis tower was decomminsioned Januaty 1 IWI
SThis tower was removed from servive Apnl 6 1959,

{This tower will be brought into service durting 1991,
N TR

Fig. 1.3 Mup showing
meteoralogical tower locations
- and site numbers (see Tuble 11D,

| mmmxn



_~Los Alamos primary weather data (temperature, precipitation, and snowfall) -
have been taken at TA-6 since 1990, (Notc that these data have also been
provided to the National Weather Scrvice Cooperative Observer Network.) Los
Alamos weather data were measured at TA-59 from 19751990, located ncariy '
172 mile NNE o0i TA-6. :

The weather data from 1956-1978 were taken at SM-43, located slightly less
than 1 mile NNW of TA-6. The clevation has zemained virtually the same for
all the~e sites, vhanging only 35 fecl. Based on the smali changes of location o

- and elevation since 1936, the official Los Alamos weather station has = s
maintaincd a censistent site accurding to National Weather Service s!andards
In fact, lhc Los Alamos weather station has remained similar since its mccplm Lo
in 1910, cxccp! for much of 1950 and 1951, when lhc data were taken at the' Los
Alamos An‘pﬂn AR : : ' :

T;mpcmrurc humlduv. and precipitation have been measured at Whu'. Rocl j.. .
since late 1964.. 'Dtc !ocahon and clevation have remained vinually constant
- throughout’ the cntire period. Although the latest 30-ycar normals were f
calculated with apprommalc!y 4-1/2 ycars of missing data, the calcalated nonml :
is cxpccttd o closcly appmumatc actuat Jo-vear normals cndmg in 1990

Prccs;manon alone i is ako menurtd a lhrcc other. sn:cs o

Addmonal mfotmauon on h:sumcal jocai. .m of weaiher stations in this
network is provndcd in Appendix A. - '

Los Alamos National Laboratory 5
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2 Los Alamos Cllmalolagy Summary

* Los Alamos has a scmiarid, temperate mountain climate. Normal {30-yr mecan)
. temperatures and precipitation for Los Alamos and White Rock. and snow(all for Los
" Alamos are plotted in Fig. 2.1 and listcd in Table 2.1. Mcans and extremes of these and
other climate variables for Los Alamos are also found in Table 2.2. Three-hour average
values of weather vanahics for January, April, July and Octobcr are gwcn in Tablc 23

for two siles.
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temperature; {b) precipitation for both sites; and (c) snowfall for Los’ Alamos.



2 Los Alamos Ciimatology Summary ' KRR | Los Alamos Climatology Summary

-+ Table 2.1. Monthly mean tcmpcntum and pmclpiuuon and m«ﬂn pudplution st lm Alamos md :
| White Rock®

Temperature ( °F) R Precipitation (ln)
. Dally .

Maximom Minimum Avengg Rangi Mean Median

" January 395 (45.7) 174 (14.6) 284 (28.1) 22: (21.1) 086 (057T)  0.79 1067)

February 43.5 (46.5) 211 (185) 323 (33.0) 22.4 (27.0) 0.80 (0.58) 0.66 (0 43)

. March 496 (549) 265 (264) 380 (406) 231 (28.5) 1.22 (0.87) 1.07 (0.72)

April 58.4 (63.1) 333 (331) 458 (48.1) 25.1 (30.0) 1.01 (0.68) 0.63 (0.44)

o May 67.6 (72.0) 42.0 (41.3; 54.8 (56.6) 25.6 (30.7) 117 (0.97) 1.05 (0.96)

.. Jupe 77.8 (827) 511 (506) 645 (66.7) 26.7 (32.1) 1.36 (1.00) 0.91 (0.82)-
" July 80.6 (85.6) 553 (559) 8.0 (70.7) .. 253 (29.7) 3.26 (2.23) 336 205y

August 775 (825) 535 (540) 655 (68.3) 240 (285) 352 (237) 3.24 (2.21)

. September L1 (760) 472 (465) - 591 (61.2) ' 139.(295) - 212(152) 201 (1.55)

" October 61.5 (655) 376 (352) 496 (503) - 239(303) 130 (113) 105 (0.60)

- Novembsr 489 (SL7)  27.1 (246) 380 (387) - 21.8 (28.1)  102(077) 067 (056)
. December 408 (43.0) 194 (16.1) . 301 (296) 214 (269) 108 (081) 074 (057)

Amal 97 (69 MO.(MB) BN B  WRMN 0@

s ?Whiic'Rogk!émpcumfcsireinpénmbues. :

2.1 Temperature

. Despire Los Alamos’ southern location, temperatures arc cool at the nearly
~ 7400-61 (2255-m) ASL clevation. Mean temperatures vary with altitude, averag-
. ing 5°F (3°C) higher in and near the Rio Grande Valley (6500 ft [1980 m] ASL) '
: lnd 5°F to 10°F (3°C t0 5.5°C) lower in the ncarby Jemez Mountains '
(850010000 t [2600-3050 m} ASL).

Winter lemperatures lypmlly range from 15°F 10 25°F (-9°C 10 -4°C)
- duting the night and from 30°F 10 S0°F (~1°C 1o lO’C) during the day. Cold
| arciic air masses occasmlly invade the. Los Alamos area from the N and NE. o
but often the shallow layer of coldest air is dammed to the east by the Sangrc de
Ciristo Mounains. Occasionally, Los Alamos temperatures drop to O°F (-lS‘C)_ :
- orbelow, The coldest nights occur with 2 cold-air mass over the area, fresh
snow on the ground, light winds, and clear skics. Dunng these conditions, ‘
- overnight tcmpcnmres are cven lower loward the valley. Mmy winter days are
sunny with light winds, so the strong sunshine can make one fecl quite -
comfortable, even when the temperature is low. Extremely low wind clnlls are
©‘rare in Los Alamos because strong winds usually do not occur with very cold

8 Los Alames Nesionel Laboratory.



- LgsﬂmmcmuogySunmury _ _ Los Alamos Climatology Summary 2

" Summers have moderately warm days and cool nights. Afternoon .
lcmpcmurcs arc in the 70s and 80s (°F) (21°C to 32°C) and occasionally mv.h
Y0°F (32°C), cspecially in White Rock. The relatively thin air, light winds,

-clear skies, and dry atmosphere cause nighttime temperatuses to drop 1o !hc
505 (°F) (10°C to 15°C), even after the warmest day.

Daily temperature ranges are large at 'Los Alamos, especially during (bc '
L summer. D!"crcnc:.s between lowest anv highest daytime temperatures
normally vary between 25°F (14°C) in June and 21°F (12°C) in December hnd
January. The temperature range averages 5°F (3°C) higher in White Rock, -
rcsul(mg pmmmlv from higher davtime temperaturcs, especially in the summer, -
~ and lower nighttime/carly meming temperatures, especially in the winter. ‘ntc '
thin, dry air and frequent clear sklt& allow bolh slmng daytimc heating and
. nighttime cooling.

Wind dircction can influence su;_!aée lémpcralul_'cs because of the large slope
of the Pajarito Platcau. Adiabatic cooling (or warming) accompanics risirg (or +
» smkmg) air movement. Spccnﬁcally. S'ly or E’ly winds cool the air as the air
rises over thc plaicau, and W 'ly winds warm the airas the aif descends. A wmd =
switch can causc the lcmpcmurc torisc or Iall 5°F 0 10°F (3°C 10 6°C) from .
this cffect alone. -

The frecse-free growing season is 157 dzys in Lm Alamos Thc normal
growing scason in Whitc Rock is 145 daye '

- 2.2 Precipitation

‘Los Alamos Cmmty mean ptcctpnlanon {or thc summer monscon and lht
year arc shown in Fig. 2.2.- :

Normiat annual precipitation, which includes rainfatl and water-cquivalent
snowfall, totals nearly 19 in. (48 cm).. Annual precipitation falls off rapidly
toward the valley, with the normal White Rock precipitation at 135 in, (34 cm)..
Arnual precipitation rormally totals mofc ‘than 25 in. (6% cm) in the. ad;zccat Lo
- Jemez Mountains. The increasing amount of precipitation toward the mountains -
is especially noticcable during the summct wlu:n thundershowers develop over.
- the mountains. Showers tend to form, ot be stronger, over the mountains foc S
much of the yeas. Also, winte: storms assocmcd with um&npc wmds dmp more
| snova higher on lhc plalcau o

- Los Alamm prccrpualmn is cluractcnmc ot a «crmand clmmc in that
vamuons in pvcclpuatm from yeas to year arc qunc largc For mslancc the
annual prec lpuamm extremes range from 6.80 10 30.34 in (17,77 to 77.06 cm) _
overa 7l-ycar pcnod The standard deviation over the same period was 4.81 in. . e
(IZ 22 cm), of 25% of the mean. In 1986, 30()1 in. lcll at the hmh Communuy. f
site, near the Jemez Mountains.

Los Alamos Natonel Laboratcey 9



2 Los Alamos Chmatology Summary - S _ : Los Alamos Climatology Summery

Table 2.2. Normal means, and extremes. e Ly o

Los Alamas, New Metico 1 airtude = 35°32'N, Longitude = 104 "19° W Elevation= 738011 . .
Tempersturs (°F) .
Normuts (1961-1990) Fatremes (1911-1991)
High Low Record Record

Masumom  Minimuws Average Average Vear Aversge Yenr Masimum Date Minimom Date

-~ lanuary 395 17.4 284 376 1986 209 1930 . 64 11281 -18  1/13/63
 February 43S 211 323 3740 1938 230 1939 - 69 25M6  -14 20151
C March 496 265 38.0 458 1972 321 - 148 T2 309R -3 35148
April 534 13 4S8 "33 1954 307 1973 79 42338 s 409728
May 6 26 548 - 60.5 1956 501 1957 89 82935 24 50176
Juge 7.8 SLt 4S5 696 1990 604 1965 °5 62281 B 60319
Ny 806 553 68,0 714 1980 633 1926 95 UI3S 31 10724
August 775 535S 655 703 - 1936 609 1929 92 R1037 4 8/16447
Scptember  71.1 472 59.1 658 1956 562 1965 98 934 23 92936
October 515 176 196 547 1963 428|984 84 i0/01/80 9 103181
. Neovember 489 274 380 444 1949 305 1972 72 1MIAe 14 1128076
‘December * 40.8 194 301 384 1980 240 19% 63 122780 . -13  12/09/78
Annual 897 360 4750 520 - 1954 462 . 1932 9% 62ULI" 18  U/1363
*Rfost recen: o urrence (more fhas ome occusrency).
Means (1988-1987) : . .
: ‘ ' _ ' Avenpt
Relative }; smidiy (%) © ‘Mean Mean Wind Percentage  Statiom

0-1!1 . Dally  Dully ~'Dew Pelat - Speed _m__ of Possible hmn

#
€

' uxnmm Ml-hmu Am (M5 (lwi) Dey = Night  Sunshine (la) -
G Jawary . T _,Je 8 .- 150 © 'so; SSE - WNW  Bu4 2288
. Februaty - 15 39 5% . 188 . 55 SSE . WNW. .. 806 2283 .-
March 70 34 2 W32 SW OWNW M3 nm
- Aprit 0 » W 225 KD SW . WNW 7785 2283
. May <2 ‘24 &4 310 "3 . SW  WNW . 757 - 2286
Sune 158 2 bl 380 Y)Y . S WNW . 786 229
ety e 3 e &0 ey T WM o 33
e August u as 57T . 40 5T 8 WNW - Ti4 23.04
' September 72 A s . as 63 S WNW TS . 200
- October 70 34 56 . 30 62.  § WNW 754 229
" November 79 36 58 A8 "9 . SSE WNW 1 iRt
December 72 40 56 10 50  ser S T 2286
Anaual 89 52 187 R

10 Los Alamos Netional Laborstory
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Table2.2 (Continued)

. Los Alamas Ciimatology Summary 2

Precipitatian (in.)
Waler Fqgulvalent Snow
Normsl Max Normal Max _
Mean Medlan Max Yesr Dslly Date Mean Medlan Max  Year Dally - Date
January, - 086 079 675 I9i6 245 L1276 121 13 48 1987 220 /1587
Februann 080 0.60 27 1987 105 22018 99 5.2 485 1957 200 21087
" March 122 EO7 431 1973 225 33046 120 74 360 1073 180 33016
April 103 063 464 915 200 41278 46 25 336 1958 00 4178
. May R JUsST 4T 1020 1s0 572124 09 0.0 170 1017 120 $0278-
June 136 001 567 168 251 &1043 —  — — —_ — =
~July 32 336 TR 1019 24T Tl — -
August 3527 323 ILI8 1952 2% ROY/SE —_— — - . - —
| 'September - 2.12 01 S o3 22 w2279 0.4 0.0 66 1903 60 972513
. . Ociober 130 - 105 &35 1957 34% WAL 1T 20 60 lwb  less 90 103172
L UNevemher 102 067 . 880 1vTa 1T OMM M 46 45 - 3 1007 140 112230
7 Deeenier 10K 078 321 19847 160 1306778 128 86 - 415 IT 220 12067
o Ansud 1872 0 1000 3034 0 104] 3 100511 . 390 323 1784 17 210 115T&
;. Seasom R 1532 108687 . 120675
N . . NSebh Number %4 Duys (1980 -1987)
" Trwpersture{ "P) L : R
. Maximum_Minimwm Water Equivalent (17,) Soowfall (in.)
90 3 3R 0 001 010 050 40 Fox

and

and

ud-_‘ud:

or

or

- or

‘of

_or  Thuader (Visibility 0.6 mile

. Ahove Below Below Below  More Mcre - More - Mare ‘More

s rms - [1 km] or lens)

" January 0D 64 264 - 13 5.4 21 04 . 30 K0 N9 06
CFebuany B0 39 30 04 50 o Z2 . 0f 23 0 03 . 04
S Marh O Oh 15242 o~ 73 032 Gs 31 Lt OA 04
CApil 0 000z 136 — o859 .28 05 12 03 23 03
C May- - 00 w0 26 — .68 34 .05 02 00 64 03
June 10 - 1 S 720 32 08— - 88 o1,
Jutv 13 — en  — 150 78 - 17T = — 176 00
August 02 - G- — 152 B3 22 - - 16.0 ar
September 0.0 — 03 = 98 SV 14 00 00 7.7 b
October 60 D1 68— 58 32 069 06 02 . 07 04
November 00 15. 218 0. 56 24 06 15 01 03 07
. December 00 56 300 0S5 39 28 0.4 M 10 0 11
© Amnwal 25 102 1359 © 23 - oSh 465 103 150 48 61C 48

Los Alamos National Laboratery 11



2 Los Alamos Ciimaitology Summary I o Los Alamos Climatology Summary

Table 2.3. Three-hour weuther variables at twa sites for | anuary, April, July, and October (1980-1987). - :

TA-89 TA-84(Area ;)
Dew  Relalive Wind Atmospheric Dew  Relstive Wind
Hour Temp. Point Humidity Wind Speed  Pressure Temp. Point Humidity Wind Speed
MST) (') CH___ (%) Direction (mph) (in.) (F) (F) (%)  Direction (mph)
January :

02 14 61 N 5 2287 oM 15 70 N 5
06 24 i3 65 N 4 2287 2 15 73 N s
09 24 15 S8 NNE 4 2288 . L T [ 67 NN 5
12 38 16 46 SSE 6 2288 B 18 50 NES 7
15 3 17 43 SS¥: 6 2283 38 19 16 sswo 7
w32 16 $3 w 5 2284 . 34 I8 LH SSW 6
| 29 15 7 WNW s J2R6° - S ¥ 63 swW 6
b2 B 14 SO WNW 5 . 2287 260 16 67 N 6

. Aprit _ N :

O 1 S a 53 WNW v} 283 39 .. 53 SSW 7
e 36 2 55 WNW 6 2283 3% 02 57 N 6
Y| AT 23 £ sk 7 27 6 23 43 NESSW 8

42 82 23 32 5 e 224 R ¥ 25 32 SSW 10
15 55 24 30 w 02282 S8 26 20 SSW 11
18 82 23 3 W9 28 $§. 2 kY S X S |
2 44 24 WNWS 9 2282 47 4 40 WAW . 8

24 a2 23 47 WNW . . & 2284 43 24 47 WSW 7

G703 se 5 50 WNW. .S 2302 61 16 57 wsW . - §
06 Sh 6 65 WNW 4 2303 s¢ 47 63 N 5

.09 68 47 47 SE - 5 23.06 60 47 6 s 6

B E 7 3 S 6 23.08 BN I 34 $ 7

15 7 47 37 s R8T 1302 9 47 32 SSW 9
.18 73 47 ™ s 1 2209 T 45 34 s 9
2 bs 6 S0 WNW 7 2302 0 68 .46 45 W 8.
SRR 5 16 52 WNW . 634 65 46 19 SW 5

. Ocioker o S S R S

N33 300 66 NW oS 2204 420 032 66 SWWNW 6
15 30 0 - 70 NW. .5 2204 3030 7. N 5.

I 2 ‘ SSE S 2207 - 46 32 . 58 SSW 6
i : §St 7 2207 55 32 41 SSW 8
£ i ) 0 .S 8 2203 - 58031 37T SSW .10

S 1% 039 32 S0 WRNW- 6 202 82 N M sswW o7
B B | 3t S8 WNW 7 2203 47 3 54 WNW 7
e 5 9. 61 WNW 7 2294 S 3. S0 sw 6

12 Los Alamos National Laboratory



tos Alamos Climatology Summary Los Alamos Climatclogy Summary 2

< /,,O.,,,,z o | .., SuMMER
CoummmaTy = 0~ MZANPRECIPITATION |

SANTAFE
NATIONAL FOREST

_ : S . .

~— HOADS S L oo T (a -

|} | --— tABBOUNDARY |, T e R
S le 12 3em ' ‘{72;,,}" o : . RS
0 b am NORTH @ . NP
commaery Y A sawtase ‘ &

NMATIONAL FOREST

- ~ANNUAL
~ MEAN PRECIPITATION =

Fig. .2..2. '(a) Summer monsou, (July - Sepiember) mean prccipil:il_ioh and (b) annual mcan
precipitation at Los Alamos. Isolines of precipitation are based on the eiaht sites shown on the maps.
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2 Los Alamos Ciimatology Summary : Los Alamos Climatology Summary

Thmy-m percent of the annual precipitation falls in July and August dtmng
the height of the monsoon scason. Thundershowers develop over the Jemez -
Mountains during the aficrnoons and carly cveniags and ¢ ift out over the
Pajarito Platcau, causing bricf, but frequently intensc, rains. The rainfall is often
accompanicd by small hailstones. A SE’ly to S$’ly wind pattem typically '
transports moistuse from the Gulf of Mexic and the Pacific Occan to New
Mexico. This moisture, combined with strong surface heating, produces an
unstable atmosphere that leads to clouds, thundershowers, and rain, cspeciall,
over the mountains. Because upper-level winds most often have a westerly

~ component, they frequently transport thz thunderstorms formed over the Jemez
Mountains toward Luos Alamos. C

. Winter precipitation falls primarily as snow, with accumulations of about 59 N
in. (150 cm) scasonally. Whitc Rock snowfall is not cusrently measured but is
estimated 1o be 25 10 30 in. (64 10.76 cm) annually. Rainfall occurs ocm.sidnaily
during the wintcr, but freczing rain rarcly occurs. Winter precipitation usually :
results from west-lo-cast-moving storms that originate. over the Pacific Ocean; .
however, much of the Pacific Ocean moistuze precipitales of dries out before
reaching New Mexico. Gulf of Mexico or ropical Pacific moisture is
occasionally tapped by storms, resulting in heavy snow or rain.

Snowfall vancs romukrahly from scason (o scason. The scasonal snowfall
exiremes rangc from the minimum 9.3 i in. (23.6 cm) dusing 1949-195¢ to lhc
rccord 1583.2in. (389.1. cm) lhal fell dunng 1986-1087 Snowfall is g!calcsl m
Dcccmbcr. followcd by lhal in January and March.

Snowslomu with tccumulauons cxcccdmg 4 in. (10 cm) arc common in Lus
. Alamos.. Howevcr. heavy snow coves scldom remains in exposcd arcas for .

" lengthy pcnods becausc of smmg sunshinc and relativcly mild femperatures. A
few storms are associated with sirong wmds frigid air, and dangcrous wind =
chills, upccially in'the mountains. Many of the large Los Alamos snnwslorms "
arc caused by a persistent upsiope (S°ly or SE'ly) wind over the top of a shallow
arctic air mass. The precediag conditions were rcwpomnhlc for the largest smglc '

_snow[all on tecord, 48 in. (122 cm) durmg Januaty 15—17 1987 wub 0in.

- (178 cm) I'allmg in the Los Alamm Nonh Co'nmumty e

-~ The ratio o{ .v;ow(all lo walct cqumnkm av"ragcs abuul 20101 from
S 'Novcmhcr to February, al!&ough the ratio occaswnally rcachcs 30 to 1 or higher. -
-~ The Eargc ratio (dryncss) is typical of mountain arcas where the ais ai the lugha
~ clevations is thinner and generally colder than 3t sca level and, therefore, can
T can hoid less water vapor. The ratio generally is lower in the other months,
* averaging 1510 1. Somc very wet snows can yicld ratios of 10 1o 1 or lower.

14 Los Alames National Laboratory



Los Alamos Climatology Summary _ : R : : Los Alamos Climatology Summary 2

2.3 Changes in Latest Normals |

The normal temperature during the 30-year p:tiod ending 1990 was 47.8°F,
~ or about 0.3°F below the average in the 30-ycar period cading 1980. The
slightly cooler normal was guite small and spread out sporadically over various
~ months. The iatest normal nearly cquals the average of 47.9°F during the vmirc
temperature tecord from 1919 through 1990,

_ Annual prcc:pﬂauon increased (o 19.72 inches in the latest 30-year period,

an increase of 0.89 inches over lbc 30-year period ending 1980. Monthly ~

avcrages increased in all months cxccpl for August and October, when dcctcascs

took place, and January, which remaincd cssentially unchanged. The latest .

normal ptcccpualion ncally cquals the cnlirc smmn record (1911-1990)
~_average, . ‘ .

Normal annual snow?ll slmwcd a large increase of 8.2 inchies during the
" latest 30-ycar period, averaging 59.0 inches. The increase was primarily camcd S
by the snowy years in the 1980s, vspecially the yearly snowfalls of 178, 113,
- and 100 inches in 1987, 1984, and 1982, respectively. The normal snowfall
. increascd in the heavier snowfall months of December lhmugh March; however,
: lhc normais rcmamcd the same or dccrcascd in tac other momhs that reccive
snow. The lalc« normal is ahout 5 inches above the entire station vcmrd
" normal.

2.4 Surlaco wum

Surfau (-Rm AGL) winds are quilc light ai Los Alames, avcngmg 7
. mph (3 nvs). Winds are light because New Mexico lics at the southern cdge o( .
. the band of W'ly winds commun over central Nosth America. Wind‘spccdé» afé ‘
" strongest from March through Junc and weakest in December and January.
Intense storms and associated cold fronts, occusting especially during the spring
months, cause the strongest winds. Sustained winds exceeding 25 mph ( " ﬂﬂs)
with peak gusts exceeding 50 mph (22 nv/s) are common during the spring. '
Thunderstorms can also cause bricf strong winds, cspecially during spring and
summer. The strongest winds are gcnérally SW'ly through NW'ly and oceur in
~ the afternoon or cvening. The hlghcst recorded wind gust in recent history was -
77 mph (34 mis) from the SSW ] East Gale on November 15, 1988, multing
from a storm system movmg lhmugh the Roclucs Thunderstorms produced 76-
mph (34-m/s) peak gusts from the SE al both East Gate and Arca G on May 9
. and 27, 1989, :cspcclwcly Avcragc mghl winds arc WNW'ly at the westemn
~pant of the Pa,amlo Plalcau because of persisient cold-air drainage down |hc
plateau. Daytime winds arc generally SSE-SSW’ ly. causcd by upslope and up-
~valley winds, but daytime winds are also fm;ucmly w Iy 6mmg the wmdy
. season, March lhmgh May : :

Los Alamos National Laboratory 15
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ih

Mecan, annually averaged wind dircctions are plotied in wind roses at four :
sites in Fig. 2.3. A wind rosc is a circle with lincs extending from the center
representing the direction from which the wind blows. Open lines represent.
daytime and dark lines represent nighttime. The lengih of cach linc is
praportional to the wind direction frequency. Each direction is 1 of 15 pnmary
compass points (for example, N, NNE, ¢tc.) and is centered on a 22.5°-wide .
sector. The frequency of calm winds, or winds with speeds < | mph, is given in
the circle’s center. Day and night are defined by the times of sunrise and sunset.
The wind dircctions were taken at a height shove ground of about 36 feet (ll m)
at four sitcs: TA-50, East Gatc, Bandelier, and TA-54. The wind dm-cuon at .
300 11 (92 m) is also given for TA-50.

Los Alamos surface winds often vary dramatically with time of day,

_ tocation. and height above ground because of the complex terrain. Ondaysewﬁh - : ,
sunshine and light, large-scale winds, a 600- to 1000-ft-decp (180- 10 300-m-

deep), lhcmnally driven upsiope wind develops over the Pajarito Plateau.
Upslope winds arc gencrally light, Iess than 6 mpn (3 m/s). Winds usually

- become nore SEW'ly and S’ ly at locations toward the Rio Grande Vailey, - o
where a larger-scale, thermally dsiven, up-vallcy wmd prrdnmmalﬂ This wmd

can n:ach spccds of 11 mph (5 m/s) _
* With clear skics and ligbl largc -scale winds, thesc locally produced w mds

- . _tchm at night. At sunset, shallow drainage winds from the W 1o NW begin to
* flow down the platcau, cspecially near the Jemez Mountains and in arcas witha

larges slope. These winds reach speeds of 6-8 mph (Z-3.5 m/s). The annual
wind roses show nighttime drainagc winds asc morc frequent on the pl:ﬂcau ‘
Tovsard the valley, the dramagc winds arc k\s frequent as valley winds bc(‘omc
incteasingly predominant. Wind ducctmm al only 150 1 (46 m) or so ahovc

- ground level (AGL) arc often NNE'ly or SSW’ ly. whescas surface winds are E
" WNW’ly. Oue can sce the shallowness of the drainage wind at TA-50, where
.. the 300-fi winds follow the Rio Grandc Vallcy and ate dramatically diffescnt
- from thosc at |hc surface.

: Late at mghl a largrr scale nnd dccpcr dmnagc wind oficn flows down lbc

Rio Gundc River Vallcy, accounting for the frequent N-NE'ly winds af the TA. -
50, 300-f1 fevel and at the other sites lower on the platcay. Because of the l.ngv'r
size of this wind. it oftes extends into lhc mommg (and carly afternoon inthe '
winter) as can be scen in the daynmc wmd l’rcqumcus By the same mken.
(hcrma'ly driven, up-vallcy winds from lbe SSW-SW extend well into the

:\  evening: Somc of the winds are ulso channcled along the vallcy, cspccully mc
= N-NE’ly winds. Wind records (not shown) show that down-vallcy winds are.

more frequent i in the winter when nights arc longer and large-scale winds arc’

. .more N'ly. Sumsiarly. summer winds arec more frequently up—vzllcy bccausc of
' 'ongcr days and Jcss frequent N'Iy lalgc-u alc winds.,

Lot Alamas Nathonal Latoratory
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Atenospheric moisture content is relatively low in Los Alamos, Dew pomt, a

good indicator of atmospheric water-vapor content, reaches a peak during July

and August, averaging +6°F and 48°F (8°C and 9°C), respectively (see Table

2.2). During an active monsoon phase, the dew point reaches the 50s ( °F) (10°C N

to 15°C) and occasionally even exceeds 60°F (15.5°C). In contrast, much of the -

castern Unifed States expericnces dew points in the 60s and 70s (°F) (16°C to :

26°C) and occasionally in the low 80s (°F) (27°C 10 29°C) during suramer.

Therefore, even on the warmest days, conditions are quite cemfortable in Los

Alanxs. The air is dricst in the winter, with 2 mean dew-poin! temperature ol

15°F (-9.5°C) in January. Indoor relative humiditics can become cxtt:mcly lcw C '

- (<5%), thereby requiring the use of 2 humidifier. The average nmosphcnc '

moisture content in August is ncarly 7 times higher than in January.

Rclmvc hurmduy. a variable strongly dependent on temperature, has a
different annuaf dmn‘bulm The months from August through March have
ncarly the same refative humidity, averaging between 527% and 57%. The tate
spring and casly sammer months have the lowest refative hamidity, with the

minimum average of 33% occurring during June, Early summer relative
humidity occasionatly dips to 5% o less during warm afternoons. Relative -
‘humiditics approaching 10045¢ (saturation) occur frequently on cold mrm
momingy and also in the summer dumg showers and during mommgs ‘
- followmg showers. '

Evapomum of free-standing water in Los Ahmns ts much grcarcr than !!’.c
amount of annual precipitation. Annaal mean Class ‘A pan® evapnoration ranges
from approximately 65 in. (165 em} in the mea Mountains to 75 in. (190 cm) . N
at White Rock {NOAA 197‘)). Annual lake evaporation is estimated 1o be 68%
of the Class A pan evapomm ranging from :eppmnmly Hin.(112cm)in
the Jcmcz \!oummns 051 in.( 130 cm) at White Rock

26 Sunshmo 5

Suushmc is pknnlu! at l.m Alamos hccansc of its soumcriy locatm md j
frequent clear skies. Los Alamos reccives mare than 757 of possible sunshine -
(measured incoming solar radiation) annually. Possible sunshtine is dcfined as
the amount received assuming a perfectly cwm: sky. Sunshinc is especially
prevalent during January and Fchmaiy, when more than %)5¢ of possible

sunshine is received (sce Table 2.2). The fractioo of possible insolation
received is almost as high in April and June. with 79% occurring in June.

“Class A pan refers to the stindard paa that meteorologists and hydrobigists wse 1o
measure evaporation of shallow, free-standing water. |
18 Los Alamos Naticnsl Laborstory



‘_ Frequehl’lhundash«ﬂtniah;! clouds during the monscon séason decrease the
- pcrccnug: of possible insolation, with a minimum of 71°% occurring durmg

“August. Even though cloudiness is greater during July and August than during %

January and February, Los Alamos receives twice as much sunshine d:mng JnIy

and August because of the higher sun angle and lotiger days.

- The high altitude with its thin air allow s more sunshine fo reach lhc grmmd

' Therefore, care must be taken to protect exposed skin. especially during the
- summey, wlnk eng:lgmg in water activitics, and whilc skiing.

2.7 Atmoeﬂmlc?nuun ;

""‘“"Ph‘"‘ preasare at 7380 £t (2249 m) ASL aveeages 22.91 in. (775 7 o

= mlm) of mercury, ot ot 76%-T7% of the standard sea-level pressure. In other

words, Los Afamos lies abovs morc than 2% of the atmosphere. Sumhtly. the o

- air density is airout 75% of the standard sca-level aif density.

Annual, scm' and dmmi mwm ummm are mndcst at Los Alamm. '

' anurc reachcs a rmmmmn during March (averaging 22.77 in. [771.2 mbar]) -

“ . when i uucmc storms travel west lo €ast across the central and southern Rockies. -

- Avcngc prrssum reaches 3 mznmum during lhe Mon’Oon scason Suly :md

Augusi, averaging 23. 04 in. (780.1 mbar). The strong helt of subtmgucal lngh

prcs.sure is usuall)' {arthest nonh durmg lhm time o( year..

- The prcssurc dxsphys a noticcable diurnal cycle on most dzys amaximum:
- Juring the late mommg and 2 minimum during the late afternoon. This cycle -
" results fmm the gmmd s ..mml fneating and cooling of the low -level air (upto -
<3000 {1 [‘Il) mj AGL). Thc effects of the stmospheric heating and coolmg Iag‘

bemnd mc surface maxmmm and mmmmm femperatures by several hours. A

: m:mdary cyck wuh smlfer ampmudc is apparent. especiafly dumg sammer,

“when # secondary maximum oocurs near madmgm and a wtooda'y minimum

- occurs 410 6 hours later. This sccondary cycle agrees with other mid latitode.
) 7- suuons aad has no samtactory exphmuon ( Berry cm 1945) '

2.8 Atmospmdcobp«ﬂon

. The m'egnlat terrain at Los Nm !avorably am! unfa\ onbly a{fccts lhc

: c:mscqunces of an zxt-pn{!utm rekcasc by aflccting atmospheric turbulence -
' md dispersion. Favorable effects occur because incrrased dispersion m . e

. ggeater. dilution of contaminants re!cased into lhc atmosphere. The complex -
" teerain and forests create an aeMvnammlty rough surface, forcing mcmd

' bomomalmdvmal mrbukucemddnpcm Although the dnspctsm SRR
genznally decreases at lower elevations where the terrain becomes smoother and '

less veg:lakd. the lrequea clear skics and Iighx wmds cause good daymuc :

19



' vertical dlspetsm especially dumglhc warm season. The sir. ng Jaylim:‘
heating during the summer can force strong vertical mixing up o JNB-RIN0 ft .
) (1200-2400 m) AGL. :

*Unfavorable effccts occus because the generally light winds are himited i

. diluting contaminants bor'iinnlally.' The same clear skies and light winds have
negative cffect on dispersion at night, creating sirong. shalfow surface

_ inversions. These invcrsi_disj scverely restrict near-surface vertical and, 1t a

' lesser extent, horizontal dispersion. ‘The inversions arc cspecially strong during

_the wirter. Smoke ftom wood-buming stoves is oficn noticeable on ck’fa'r'winur

~evenings. Shallow drainage winds fill lower arcas with cold air, thereby ©

© creating decper inversions, which are common toward the Rio Gmndc Vallc) -
(White Rock) on clcar mghls with light winds. Canyom also h-m! dispersion by
channeling air ﬂm S(rong. large-scale inversions during the wmlcr can lamu( '
ventical mmng lo undcr m 000 1 {3050 m) ASL.. : '

Ovtrall duspcmm is gmucr in lhc spﬂng dunng slrnng winds. Hmcvct
- dctp vertical mmng is the greatest durmg summer aficmoons when the
atmosphere is well mixed up 10 5000 ft ( 1500 m) or morc AGL. Low-level _
. dispersion i is generally me lc:m dunng summer and autumn when winds asc
_ light. However, even lbmgh low-lcvel dupctsmn is gmcnlly greater in the
winter, occasional intense wrfm itwcumm can gr:a:ly restrict Iow level

. dispersion during mng and carly morings.

20 Los Aiamos Nascnal Laborstory



3 Other Weather Phenomena
| 3.1 Tormadoes and Dust Devils

. Historically, no tomadoes have ever been seporied in Los Alamos County. -
However, a funnel cloud in Santa Fe County was reported from White Rockon -
Aﬁgusl "3 1983. Also, numerous funnel clouds were reported nicar Santa Fc'oh -
Avgust 24-25, 1987, A relatively strong tormado did occur in Ml’mquctquc on
Scritember 20, 1983, : :

Because tornadocs accur more often at lower eievations, a lomado wduk!_bé :
morc fikely toward the Rio Grande Valley than in Los Alamos. Besides being - -
“lews likely in Los f)\lamh;. tomadacs that thight occur at the lownsite of i the :
Jeeres Mountains would be weaker than oncs at lower clevations. Toridoes
\vur in ihe aficraoan, especially carly aftemnoon, during the wann scason.
Fujita (1972) pr_ dicts 2 maximum wind speed of 200 mph (89 ms) should a
tonado occut in % Las Atamos arca. The design wind speed was obtained by
adding 4 50-mph (22.m°s) safety factor (o 150 mph (67 nvs), the upper wind- -
speed range of an “F 2 tornado” that is p_rmiblc_j but unlikely, to occurinLes
~Alamos. The design *omwdo is cstimated to have 2 maximum pressure drop of
' ~I 5in of mercury (40 mhaq, E m:u:mum prc“urc-changc rate of 0.67 m 5(23 _ 'f
mh'nrh) and a m;uumum rotation ul wind éumctcr of lm ft (30 5 m) :

- Dust df\uk are more {ikely to cause kx.«lw damag,ng winds in Los Alamos.
Fujita (1972) states that Jdust devils !Heu.cuml!) mu!d develop upperriost F1
- windsof 112 mph (S0 m~) Sirong dust devils ca.x  commonly produce 75-mph
©{(34-mis)wands. Severathase been tcpunted that caused damage in Los Alamos.
A strang dust devil on April 24, 1973, knocked a !mh: off jits wppoﬂs md
" tolled it one complete tevolution at Los Alamoas Meson Physics Fadmy :
(LAMPF). causing ctensive damage to *he trajler and mmcms Dust devils
occur during sunny. warm days with Ligh winds.

3.2 Thunderstorms thtning. and Hatl

: Thnndcmm arc common at Los A!amos with 6 nccurring in an mngc
o ycat A lhumkruonn day is defincd as a day in which cither a thundersiorm
ocecurs of thunder is beard nearby. Most thunderstorm days ncour during July
~and August, the so-called monsoon season. Daring this time of year, large-scale.
southerly and southeasicrly winds bring moist aif into New Mexico, from the
~ Guif of Mcxico and the Pamﬁc Ocran. The combination of moist air, stirong
- suashine, and warm surfm lcmpcfamm encourages the formation of alternoos
. and evening thundershowers, especially over the Jemez Mouniains, Uppc: ‘
winds often move the lhundcnmnm. oves Los Alamos
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Lightning in Los Alamos can be fzequent and intense during some
 thunderstorms, and people should avoid being outdoors Juring lightning
activity. Because lightning can cause occasional bricf power cutages, lightning
protection is, and should be, an lmpomm dcsxgn factor for most facilitics at mc
Laboratory and the surrounding area. o

Hanl is also very commeon at Los Alamos. In‘fact, the afea amund l.os .
Alamm has the most frequent hailstorms in New Mexico (NOAA 1977). -
Typically, the hailstones have diamcters of about 0.25 in. (0.6 cm), with a few
somewhat largcr Some storms produce mcasueable accumulation on the
ground. Ratcly, hailstorms cause sngmﬁcam damage to pmpcrtv and phnls
The most damagmg hallsmrm occurred on July 20, 1990, when golf-bafl-sized

~ and some bascball-sized hail pummciled homes, vehicles. and vegetation in
‘White Rock. Nine million dollars of insurance claims were paid out. A
‘thundersiorm on August 31, 1982, dropped about 2 in. (7.6 cm) of hail ncar the
Los Alamos airport, primarily damaging windshiclds and vegetation in the arca.
Thunderstorms.on May 9, 1989, dropped hailstoncs up to § in. (2.5 cm)in
diameter at- Whltc Rock and the White Rock Y, causing damage to cars, mofs
and vegelation. The same storms ldt 2in. (5 cmi) of hail accumulation in lhc

4 Nonh Community. 1

‘Remnants of hiurricanes and lroplcal storms ongmalmg in the Gulf of
.Mcnm and the Pauln Octan oaasumallv tcach New Mexico dunng the
'wmma and autumn. These uonm are wcak hy the time lhcy 1cach mnhcm
New Mesico and, lhrrcfurc do not pmducc strong winds. l!cmcwr the s(oﬂm
‘can ptoducc wudcspfcad and s(mng thumkmnrms and hcaV) rains. -

3.3 Floods

L:ergc xalr nmdmg is not commen in \cv. \!\ xicer. l&m cves, ﬂa\h floods
(mm hcavy lhumkmcmm are possible in susceptible afeas, suc h as :mu) 08,
canyans, and low spofs. . Dmng ht':lV} !hundcmnrms these arcas should be
- avoided. Scwyc flonding has never been obwnrd in Low Alamos. A hcavv
downpour cumhm:d with already saturated soif mu‘cd flash ﬂnndmg in Lm
Ahmm on Auguﬂ 4, 199). Flmdmg washcd out scwer lines in Puchlu ('amon.
and there » r- extensive fl -vdmg of urccls and bawmcnu

, Fl«uxlmg is. pumhlc in the spring from smwnwlt  although qummdl :
flonding is usually confined to the larger rivers in the state. However, snowmelt
€an cause muddy conditions in the Los Alamos arca, u!mg with minor flooding
of strcams in the Jemer Mountains.

2 mmnwuwm :



Los Alamos Ciimatology Summary - RSN WW¢MW 3 .

3.4 Winter Storms

Snowfalls of $ in. (10 <51,) or more age “UMMOR in Lm Alamos duung the
~winter. Storms with: Amdq abowe 18 mph (" ays) can be associaled with cold
" temperatures, fesulting in Jangerous wind-chitl apparent femperatutcs,

considerable drifting. and loss vasibifity. The comhination of heavy snow il

and restricted visibility nnkcs dniving condumm dangmms. if not lnmm'btc
o Oc;a_s:onall 7. snowstom. . 2usc heav) snowfall in the inountains, while lmlc
~ snow (allsin Los Alamos. Drivess shoul! he prey sred for winter storms,
especially when traveling in mouniainous .. _ns,- * ~

: 3'5 ice
: lce storms do not oocur in Los Ala.os nrd mm»uudmy weas. Hnwc\er. &
: lmlc fteczing rain does occasionally fzll. Melted snow or mm may freezc on .

- roadways and sidewalks after a temperature droj: butth < mnmmcrs do nol ..
cauw: largc ice accumulations on uiility lines or trees.

lec scmg ol:casmnally oceurs on cold nights when fog dropkss come in-
contact with ohjccts, such as trees, wtility fincs and toads Rsmc i mg occurs
 more frequently in low spots where culd aif seftlcs. :

The accumulation of snow on trccs, {nllowcd by dmng winds, may result iu B
downed trecs and utility lincs, cspccully alm a wet snow, wmch is common in
the late fall and dusing spring mmlhs L ~

3 6 Hoawy Snow Loading

‘ Tbe po(cnml cxtsls for bcavy snows to accumuhlc on roofs, smssmg lhcm X
and even caving them in. In the record snowfall of January. 1987, spow froma
single storm lomlcd 411 (1.2 m)alTA-SO:md 5-6M1(1.5-1.8m)inNorth ~ .
Communiy. Another 4 f1 (1.2 m) of snow fcll at TA-59 during February 1987,
' ‘l'hc snow’s wcngl\l dzmagcdm collapsed scveral roofs in Los Alamos. The
- ‘waler equivalent from the 1987 smwml mulcd 2.43in. (6.17 c) in January
and 2.71 in. (6.88 cm) in Fcbmry o

A short, but heavy, snowfall can alm be dzmagmg to structures. Gcncrally. E
‘wet snpowstorms dufing the spring have the most water cquwalcm The heaviest
in recent hislory was a 32-m (81-cm) snowfall on April 10—!2. 1975, with 30

" in. (T6.cm) falling on the. 11th and 121h. The wates cquivalent totalcd 3. 12in.
(7.92 cm) during the storm. The January 1987 and April 1975 cascs reprcscnl
levels near the 100-year estimates for snow loading over a pcnod of time and
from one storm. Mnch of the snow mhmuty-l’cbmry 1987 mcllcd soon aﬂef -
itfell. . o
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3 7 Wind

Allhough Los Alamos winds are generally hghl strong winds with gusts
caceding 50 mph {22 nus) are common and widespread during the spring.
Occasionally, the strong winds cause some damage 1o structiures and trecs.
Bricf, gusty winds arc also common m and near lhundt morms ‘

3.8 Dust, Haze, and Smoke

Strong spring winds pick 1p and blow dust into the atmosphere. V:suhnluy Es
reduccd dunng blewing dust, cspecially ncar the Rio Grande Valicy where the -
gmund is upu.n Blnwing dust can als, be caused b} thunderstorms. Haboob is
- the name gncn 10 a d\m smrm produccd by lhundcmom: dnwndnﬂs in desert

rcgwns : : ; ;

- Haze occasionally festricts visibility to 20 miles (32 km) of Iess. in some
~cases (0 as close as 10 miles (16 km).. The haze is causcd by acrosols with-
. diameters less than 10 um. Sulfate or niirale actosols, w hich are products of
- power plants, motor vehicle exhaust, smelters, and other industrial sources, can
be transportcd from faraway piaces and can severely limit the usually good -
- visibility (approximately 60 miles {96 km]). Haze has been observed inLos -
-Alamos when brisk southwesterly winds occur. The brisk winds usually follow
~ limes of light wmds over southemn Atizona and the adjacent Mexico tcgmn
Haze is pmhahly causcd by cmissions from !argc cities (including aulomnhdc
exhaust) and largc industrial plants located toward the wulhwcv.l in mutbcm
Am(ma and northwestern Mexico. Theie also have been several haze
~occurrences when a dccp castcrly wmd flow was pzcscnl ovee !\cu Mcmm.
i suggc"lmg powhlc hazc lranspon fmm Tcx;u : .

Dlsmm forest fn.s :llso Can causc huc in Lm Alamios. Hazy cundumm .
3 pcmﬂcd m Los Alamos and mtuh of New Mexico for acaﬁy awcekin
Scp(cmhcr 1987 when fm'cﬁt fircs humcd out of control i in many of the wcstcm
-states, including Califomia, Nevada, Arizona, and Uiah Westerly upper-air
wmd‘ mmpn'tcd the zcrmoh lmvard the cav.: dunng ﬂd after lhc ﬁrcc L

hemhy forest fircs, n( coursc, aho causc rcd‘urrd vmhnm) llcas) vnmkc
was prcscm in the Los Alamas air.and other marhv arcas dunng Junc lﬂ-— 48
1977, whcn the La .\Icsa firc was busning. '

On mc nccum:nccs dnsmm volcanoes can cansc hazc by spcwmg ashi i umo ;
the aimosphere. The cruptions of the Mount St. Helens volcano (Washingfon)
ot May 18, 1980, and shontly thereafier caused widespread hase over much of
the United States, including Los Afamos.

24 Los Aiamos Natonal Laboratory



Other Weatiner Phenomens 3

3.9 Fog

Gcncral fog «tcklom occurs in Los Alamm The greate«t number of fog days S

occurs during December, the average number then is siightly more than 1.5.
Fog most often forms on clear nights following snow of rain (radiational fug)
sometimes with an upslope wind. Fog formation is greatest in Dcccmber

becausc nights arc longest then. The other cold months average <1 f- 2 day pee.. _ :

month. The warm months have even less fog, with no fog days reported in

_August. Fog tcmls to be more f rcqucnl in the valley ard in local low spou

3 10 Drought

_ Exlcndcd perinds of extreme dryncess arc uncommon in Los Alamos, largely

beczuse of the reliable summer thundershowers. Los Afamos escaped the -
~drought of the “dusthow} *30s" and reccived adequate precipitation The worst L
- drought occurred duting 1956 when only 6.80in. (17.3 cm) of mcmpmmu feib.

: dumtg the entire year, 38% of normal. The drou i was cmcnally severe .

-toward the end of the ycar, with only 0.32 in. (0.8 cm) falh'zg from Augusl 24 :
1956, mrough January 2, 1957. Morc recently, ver) dry weathc. ccurred
“during the summer of 1980. Rainfall fotaied only 0.37 in. (0.89 cm) in June and

~July and 2.32 in. (5. 89cm) during the entire summct (Junc-Aum). the driest

summes on m'md

341 H'oén'ww« |

F.xtrcmc heat in Los Alamos is wry me md even whcn it does nccur !ow
relative hur'uduv makes it mlcrablc Ak A vm.c canbe defped as ﬂm» -

. :Lunsccullvc days with the temperatere reaching 90°F (- higher. Las Alamos.
- averages only (wo of threc days fv-7 vear with tempc 1aiuses machmg 90°F. ‘ﬂn ;

~_summer of 1980 stands o as the holles' umimer (1 rece s, 22 limes during

. 1980 the lcmpcmurc rcacbcd 0°F, including 20 time+ in June andJuly -
Previously. the most 90°F days('h occurmedii 1930, Mom Sicently, ni davs
“of 9°F vccusrred during summer 1989, Femperatutse in 1950 reacticd 90°F or
“higher on the last cight days of June and +fteg imesax three cossecutise days

during July. Tcmpctalum at White Rock reath 9U°F mose often than at Los

White Rock !cmpcmurc was. mo'P n Jnly 12, W‘}'l zend 2!1 Wﬁf

3.12 Cold Wavu

Fﬂgid wcmm ocwiomlly occurs in l.m Alamos when polar ot Scbcriem sir
_masses seltlc over the segioo. Normally, the lcmpcmuu dmps 10 0°F of below

~ only once of twice a year. Los Alamos cold waves can be defincd as times

Los Alamos NaLong. Latora' sy
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temperature was 95°F on July 11, 1935. and Some: 22, 1983; the highcst rel"m#d
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‘3 COrher Weather Phenomena Los Alamos Climatology Sum nary

when the temperature drops to ~10°F or lower ar when the temperature dsops to
0°F or below for st feast two consecutive days, Cold waves are usually ‘
_preceded by a fresh snowfall. The lowest tempe ratures generally occur with
“clear skics, light winds, and snow cover. Clear skies allow radiation from the
ground to cscape, whilc light winds allow the resslting colder air to remain near
the surface. The snow cover acts as a blanket, preventing heat in the ground o
from; heating the air above the surface. Cold-air drainage gives morce sub-0°F B
days and lower temperatures at White Rock than at Los Alamos. Howcever,
- during the day or at night, when clouds or moderate winds are present,
: lempcm:ﬁ}és at Los Alamos are usually colder than at White Rock.

“The lowest lcnipcmluéc ever tecorded in Los Alamuos was ~18°F occurring -
on Januaty 13, 1963. Probably the most severe cold wave occurred during the R
weck beginning January 3. 1971, Temperatures plunged aficr a snowstorm -~
. dropped 101in. (25.5 cm) of snow on Los Alamos and 15 in. (38 cm) on W_Imc :
"Rock. Los Alamos low temperatures reached -9°F, -13°F, ~16°F, =15°F, and -
.=9°F, tespectively, on five cansccutive momings beginning on the 3rd. High
temperatures only rcached 4°F, 8°F, 8°F, and 9°F on January 4-8 Whitc Rock
low tempceratures were considerably colder, reaching -5°F, -25°F, -29°F,
~18*F, and 0°F on lanmry 4-9. The low of - -29° Frcptcwms the all-timc low at
- White Rock. | -

A cold wave at the end ol Novcmhu n076 was: unusual in that " m\'urrcd 0
carly. Los Alamos iemperaturcs drppcd to -} l°F ~14°F, = 12°F, and -5°F on.
‘November 27-30. Daymnc hugbs did managc o reach 19°F, 17°F, 23°F, and
-33°F on those days. White Rock saw. low lcmpcntuu-s of -1 I"F —I4°F and
~4°F on the 27th 238th, and ‘"m: uspcm\cly

The longest mmg (13 d;n s) of tcmpcta!utcs A0°For bclm ounmcd in -
k‘Vlmc Rock from Dcccmh:t 28, 1966, through January 9. 1967, Low
u-mpcmufu mcludcd F1°F on one day and -9°F on 1wo days. Ann:‘m \mng
(10 days) of temperatures af 0°For below occurecd in White Rock ¢ nm
‘December 30, 1970, lhmugh Jamnry 8 IQ‘M

) o : - The mos recent cold w.cte mcum:d in Ducmbu 1991, Tnmpcmurum C
SR . Law a‘\!.muudlppcd 1o (1°F of beiow from the 22nd-25|h lmludmg ~10Fenthe
’ 238 and 24th. The frigid \walhﬂ uuscd many ptpws to, hum in Lo Alamm o
'aml White Rmk ' '

313 Optiulthmcm

. Rambovas occur frcqucmi) du:mg lhc sumiiics, IHONYON SCAson.. o
Thundcn!umcn are ufum u'aucn:d ot isolated, causing altcmalc ateas of rain
and wnshmc. which is. nccc“ar) for mmm farmamm Lig.hmmg. wmctmm '
intense, is quite lrcqucnl Virga, pfccipualmn that falls from clouds but -
cvaparates. hdorc tcmhmg the gmtmd occurs lth‘acmly becausc of the |

selativels dry atmesphere. Halos around the sun and moon and sun deogs
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(parhcha) can be brilliant at l.os Alnmos bccausc ol’ the dry, thin, and unpolluted . :
mountain air. A rare display of vanous opmal pht nomcena occusred in much of
" _northern New Mexico, including Los A:amos. on February 25, 1988 when a thin
‘ overcast of hsgh clouds caused refraction of sunhghl The viewing of melcors, -
~ stars, and plancts is excellent because of the clcar, thin air. The northern lights
(aurora borealis) appear inflcqucnlly and |ack the bnllmmc obscrvcd in arcas
farther noﬂh : : : :
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Appendix A

Historical Locations of Weather Stations

Climnate recoed reliability depends on instrument accurzcy, data recovery, and siting
consistency. The Los Alamos cooperative weather station, in nperation since late 1910,
has been moved several times, Tablc A.1 lists historical station site information. Notice
that although the Los Alamos station has been moved several iimes, the clevation and

locations have changed very little cx.cept for a bricf period during 1950-1951 when the

site was located farther cast at the airport. Airport temperatures are higherand ;
pfecipllauon is lower than at the other sites because of “he lower elevation and greater
distance from the Jemez Mountains. The. station was moved to the Laboratory in 1952 at
a site only slig)uly higher in clevation than the sites for 1910-1950. The siation was

again moved a short distance in 1956, when temperatures were measured on the roof o_f ’

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 highes low
temperatures. Later in 1956, the temperatures were measured at the standard ground

fate 1978 or carly 1979, where it was located until 1990. In August of that ycar, the

clevation of 7 425 fi.
Tbc Los Allmos wu!bcr station siting has actually stayed uniform, despite the

locations are within s 1-mile (3 6-km) distance, except for the 1950-1951 period.

locations, except for the above exampies. Data rwovery has becn good cxctpt ror some
petiods from 1917't0 1923 and 1943 to 194S.

" The wlme Rocl: mlmhunmnmdﬂmemmesmunwummd iulm
1964, Da:ancoveryﬂlhuﬂﬂbuhubuumﬂlyc«npku,ex«pﬂar yumomm

" beginning in late 1979 and two months in early 1981. This statios wlll be merged in .

1992 with » new tower west of White Rock.

Los Alamcs National Laboratory =

level (410 5 fi above ground). The station was moved again a short distance to TA-59in R

‘smionwasmovcd(oalocalmOSmtlc(S(l)m;wumofTA .59, ata slightly higher

‘moves. The clevations above sea level have remained within a 100-ft range, and She C
. Tempenmm probably showed more moderate diumal ranges during the S-month ycnod S

:.1 . in 1956 when temperatures were mecasured on the roof. Generally, however, the .
" temperature and precipilation records are lllooyu to be littlc affected by the different

‘s



A Historical Locations of Westhe* Stations B ' o Los Alamos Climatology Summary

o

Table A1l Historical waather station locations (for temperature and precipitstion).

o ‘ Elevation
Site Dates (RASL)  latitude Longltude Comments

Los Alamos Weather Station: o L ' o
- RanchSchool = 11/1/1910-3/10/3946. 7320 35°S3’'N _  106°18'W Temperature records
R S - began, 10/19/1918

No data: '
11/1916-2/1917,
8/1957-1/1918,
3/1918-7/1918,
9/1920-3/1922,.
12/1922-1/1923, ¢+ ¢
10-11/1923, ll|943. .
4-5/1943,9/1945

Townsite 3/19,1946-4/30/1950 7320 ':JS'VSJ' N 106°18° W Very close to previous
- : ' site -
Airport 5/1/1950-12/31/1951. 7150 35°53 N 106°i6'W. - Temperaturesnol
: R ST et o ' L representative 3

l(loo Mgh dunng 1950) o

I.aboralaf]‘bila. SN A ' S '
- H/Ad COAN932-32001956 . 7410 - 35°SAN  106°19°W

: SM.JJ | 331_!:/)956-&[3!/‘956;1- 7400 .':.35;';52'N ; ‘.uwlo'w Tcmpcmlulc mcasmcd

SM-43 9I1956-1978  TH00 ISBTN I06°1Y W Thmmmwlcrmowdlo S
. RIS SEEE T B _ ground” y
TA-$9 97871990 TIBO  ISSYN - 106°19W Station moved to TA-59
| S I . ~ inl9780r
TA-6 /1% Ri-present 7428 “j3i§i‘5'l~'~N , | .l()b’l‘l_'w New sitc
: jWhtleRockW alhchlalrm. Lo A el L A
- . Fite Station . 921/1964-present . . - 6380 35°50°N- 106°12°W - - Datamissing:
- = : : . 11/1979-6/1980;
L L . ' 21981-3/1981
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Appendix B

Degree Days

Heating Degree-Days

A heawing degree-day is defined as the number of degrees (Fahrenheit) the daily mean
temperature is below a centain temperature: 65°F is a commonly used base. For example,
if 4 centain day has a high temperature of 60°F and a low temperature of 30°F, the daily
mean would be S0°F, which would give 15 heating degree-days (fram the 65 °F base) for
this day. Heating degree-days (65° base) are good for estimating tucl requirements for
heating and are also used for structural design considerations, :

Los Alsmos heating degree-days for the 65°F basc asc listed in Table B.1. Monthly
heating degree-days are inversely propostional to mean temperatures: on average,
January has the most and July has the Jeast heating degree-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 degrec-days (65°F basc) show that
maximums exceed minimums by 60%—100%. Heating-tucl necds are also expected to -
varv this much.

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

Cooling Degree-Days

A cooling degrec-day differs from a heating degrec-day in that it represents the
numbcr of degrees (Fahrenheit) that the daily mean temperaturc is above a contain

‘Fable B.1. lLos Alamos and Whitz Rock hnling dcgﬁc-dhy; (65°F base).*

July Aug. Sept. Oct, Nov. Dec. Jan. Feh. Mar. Apr. May June Season
Los Alumos
mean 16 4] I8R5 480 RN 1082 1133 922 K35 572 30 81 6377
max 73 107 263 686 1037 1270 1321 11945 1038 761 a63 154 6993
min 0 0 34 320 61K 772 8 . 657 576 321 154 3 5141
White Ruck
mean 3014 137 457 TRR W6 148, KBS 740 S13 265 48 6116
max 12 45 218 637 975 1200 1317 1052 930 - 683 399 120 7026
min o O 45 313 676 876 K14 705 . 496 325 13) 2 509

- *Las Alamos means arc 1aken from-1961-1990 and cxlrcmcs fmm 1918-1990 White Rock means and extremes are

~ taken from 1965-1990,
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Append:x C

Growing-Soason Dats

Means and uxlr-mcs x)f czx!v and late-season cold temperature occurrences

- were caleuiated from the historical Los, Alamos and White Rock temperature -

data bases. The cab:ulamns were based on temperatures of 36°F, 32°F, 28°F,

- 28°F, 200 F and 16°F. Because the temperatures are measured ata $-to 5-ft
o (1.2- 10 1.5-m) height, gmund temperatuevs My actually be loacr under snmc ;
‘ weather mndnms For example. 2 36°F iow temperature can indicate 3 ltghl
- frost, because a-.lu.ﬂ ground femperatures may approach 32°F usder clear skies
and hehx winds. A 32°F low temperature is defined as a freese: a 28°F low.
- temperature rcptmms A hard frecse. The differcnce between 28°F and 32°F is

enough 10 affect plants differenrly. ‘A low temperature of 32°F may have little

- effect on fruit trees (cld ated above yound) whercas plants near the gmund .

. may be heavily damaged Breause ground- -level temperatures of temnperatures in o

_ Jocal low spots may be several degrees colder th:m the indicated femperatures. a2

A 28°F low temperature, howcver, may be cold encugh to damage plants. sucb L
'as feuit trees, acll above the zfmmd : SR .

The duration of low lcmp-:nlurts and a:mpbtm hurnidity alse affect thc o
- amount of plant damage. For cxample, 3 bricf occurrence of 23°F may not 5 D
' lmwﬂy damagc sensizive plants, but several hours at that temperature could -

cQause ugmﬁmm damage  Alwo. a moist atmosphere at 28°F may cause ice and

" frost to fovm lhen:hy reducing damage becausc heat is liberated as water v:pof ’
: cm&:mcs into ice. In fact, spraying watcr onto plants is an ¢ffective strategy 0 :
reduce damage on nights when temperatures are at. of slightly below '(rtizin& SRR
- - Conversely, first and e may w rorm inadry 'ummphtrc at IR'F which -
increases plant Camage. :

Tho' c:Mv and-late nn:um of sp«tﬁcd temperatures in the speing and

Zutumn are given for Lm Alameon and White Rnck in Tables C.1 and C.2,

_ tcsprctwclv Thc sp:m(scd o:nld temperatures arc gmcmlly reached later i in lﬁc
- spring. and rarlocr in thc automn » Whitc Rock, rcwllmg ina sbuﬂcr gomng
. season than in Los Alsmos. Spcnﬁcally the White Rock growing seasos © -

’ :v.rmtcs 12a0d N days feacr fuf the 3"’F ;md Z%‘F tcm;:cnnm‘. r:s;m-mdy. i

, On:mznl). Whuc Rmk Bas a qshoﬂcr p‘o‘vmg scasom thaa docs Los Alamm. '
. Howcser the records show 2 mixed picture for d:ﬂcmu tempetature bases .
 because oh:my and tate freezes.. mempk White Rock has the record short

pwxsfagmatammmmot%? lmAlamoslmthcr«mﬁm: SRR
temrzmurtmcol}"l‘ mmmmmgmmmnuﬂyalnm R

e hc:wccn the two sites fon!il‘!ma! lmcs.

Los Alamos Netioral Labcratory
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C&mmova . - Los Alamos Chmatology Surmmary

_, The White Rock gmihg-scamn temperature cxiremes are undcmélcd when
~ White Reck data are compared with Los Alamos data because temperature -
recotds have been kept for a much shorter time at White Rock.

Table (.1, 1.08 AMlamas grawing-season data, 1919-1990 (means are based on the 1961-1990 period).

Means
- Tempersture Latest Farfiest No. of Dmys - -
' D " . SpringDate  Fall Date Betwecn Dates
3 s o2 33
3 : 507 Wb 186
A 829 1019 T
U~ Rt 2
0 T T 330 T e hali B
16 s 3R e L 2e
o Extremes ;
" Femperatore Spriog Date Fall Date No. of Days Retween Dates
NS 1 Farliest Latest - Farfiesd 1 atest 1.enst Mot
360 32037 8075 9036l 10316} 91(1831)  INS(193)
S 32 416 %6 T8 e R RTART H10g1031y 185 (19sd)
25 IWIE 6030 48T JLIST 12800NY) 22041947)
24 320w S113s %283 1218 53 [38(1v7h) 2361953
20 306 53 £27 n N 78 12113 173 (107 263 {1953y
16 J1Y % 4720 HEI9 Th l;".’)rj_u 143 4197h) 291 1939y

- g
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Los Alammos Climatology Surmmary

Growing-SessonData C

Table C.2. White Rock growing-season data, 1965-1990 (mesas are based on estire period).

Means
Temperature Latest Farliest No. of Days
1°F) Spriug Date Fxil Date Between Dates
C 36 5722 926 124
" 32 511 1007 o148
28 330 w7 e
2 414 1027 198
S0 303 1108 N8
.16 36 11/15 1243
Extremes SRR
‘Tcmﬁvnmn Spriag Date Fall Date No. of Days Between Dates '
- (°F Faorliest Latest Earfiest I atest least Most - -
6 50070 61175 82468 M4W0 TS(1968) (4R (1981)
32 $09 %] 573078 91768 102172 121(1968) 190 (1981)
28 301.90 52174 972071 13.07:88 123{1971) 2171990)
24 31790 50965 10,0876 11778 161 (1970)  230(1978)
. 30690 50367 IDO8T6 - 1127/65 . 173(1976) - 266(199) -
R L 20979 309:73 IVIRT6. . 1Y1I0/86 - 204(1975) - 301 (1986)
— . . . . .
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"Appendix DO

Unlt Convaersion Factors

The scientific community has adopecd the worldwide standard lmcmmonal
System of Units (S1) in a0 effort to simplify technical commusication. The
United States, however. is only gradually adopting the system. This report .

generally uses familiar English units, such as degrees Fahrepheit (°F). milesper ‘

~hour (inph), and inches (in.), becausc they are the more widely used and because s
climate data, gcncnlly,atc sull compnlcd dissributcd, and undcrs(ood in Engllsh o
uniu : - ' o

. Tables D l and D2 gwr convcrsion fmm fur vanous units a[ leuglh sptcd o
‘ (wind spccd) Iempcmurc. and a!mosphuic ptcmm

Lus Alamos Nationel Laboratory 37



D unit Conversion Factors

Table D.1. Length conversion factors.

Los Alamos Climatology Summary

Multiply By To Obtain

Length inches 2.54 centimeters

centimeters (1.3937 inches

fcet (1.3(4R metcrs

meters 3281 feel

inches 0.02540) meters

meiers 3937 inches

statute miglhe ~ 1 6191 kilometers

kilometers 0.6214 statute miles

statute milos 118690 nautical miles

nautical ol 11508 statute miles

statute male - S 280 teet

feet (LINNTRUS statute miles

Kilomete e~ 3 2X1 tedt

et

Speed (Wind) miles por hour (mph)

knots

mph
m/s

mph
km h

m/s
Knots

)
mes

km'h

kmh
knots

N3 ™

1 ROV
Vs

034"
RIRR N
| &
R
| 944
TR R
LN

0 2In

1 3do

1 8%

Kilometers

Knots
mph

mnclers per sccond (my/s)
mph

kilometers per hour (km/hi
mph

Kunosts
m-s

km h

m-s

knots
km h
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Los Alamos Cinmatoiogy Summary Un« Conversion Factors D

‘Table D.2. Temperature and atmospheric pressure conversion factors.

Multiply By To Obtain
Temperature  Jdegines Falitenheit (°F) 3’ ).5555 degrees Celeius ( C )
' 'C . 180 *'F
°F + 459,67 B 0.5585  kehvins(K)
K o L8 CF 45967
Ce23AS e K
Ko RO € 2735
" Pressure _ lnlmmphctc“ (ma lcvel) "_ﬁ29.92-‘ ' i S inches
S Citwhes o 0.03342 : j_al_.';nosphrm
dmckes. 0 33868 millibars
miltibars© - o 002953 Cinches
. inches 3 . L 25401 : : mulhmctcn(tmr)
. millimeters (km) S 003937 Cinches _
. millibars - '-}: S0l millimeters (torry
 millimeters (toge) - 13332, . 0 millibars
millibars - : : - ﬂl ._';kilxvawaiﬁ
kilopascals o100 o - misilibars. :
inches S N o ' n.:-tfm) - ‘ o Mvind, pounds per squ:m' mch (psi)ff_i -
Ihiin.2 (psi) ‘ 20368 ’ inches -

B 2992inches (in.)
B 760 millimetess (min) (lcm)
© B 760 centimeters (ém) s ; R
1 1.0133 tm = 10133 mlllsbzr (mhar) = lﬂl 33 kllopucak (kPa)
| 1489 1b/in

i "I.almmpbcrc {atm)
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