
 

Q = The smallest of the following two terms: 
MlC-D 32-0 
~ or ~ 

This tenn Q should only be used when 
there is no snow cover and the dewpoint 
is less than 32 degrees-. -

A = Temperature advection expected at the 
surface from the time of rnax:imun to the 
time of min:inn.m. 

This fonrula is bes t used in the previous 
afternoon's forecast when both the maxinun 
and dewpoint are known. The expected night
time cloudiness should be averaged with the 
known daytime cloudiness. Also the night
time wind speeds have to be forecast; the 
average of the 00. 06.12. G1r. forecast MJS 
surface wind speeds are usually quite good 
for this. 

The advection tenn nust also be forecast and 
it is perhaps the lIDst difficult one. I have 
been using a relationship that seems to =rk. 
and that is that usually. the surface advec
tion during the night equals 0.5 of any wann 
advection at 850 mbs or 0.7 of any cold ad
vection at 850 mbs. Since the advection at 
850 mb is usually expressed in degrees C. 
those two figures should be multiplied by 
9/5 giving about 0.9 and 1.25. respectively. 
So. to detennine the surface advection. take 
the forecast 850 mb temperature change from 
the time of maxinun to the time of min:inn.m 
and multiply by the 0.9 or the 1.25 depend
ing on the sign of that advection. (Care 
must be used in that forecasts do not in
clude the diurnal 850 nil temperature change 
that occurs during th'" smmer months.) 

Six m:mths of data (January 1976-June 1976) 

at Midway airport. an urban site in Chicago . 
Ill.. were used in deriving this formula. 

The results are extremely encouraging. After 
5 =nths (August 1976-December 1976) of test
ing the formula at a different urban site, 

National Airport in Washington. D.C .• "the 
average error was 2.8 degrees . This canpares 
quite favorably with the 3.2 degree average 
error at the Washington Forecast Office and 
the 3.8 degree average error of the MJS equa
tioos during the same 5 m:mths. 

The fomula does not work when there is a 
front expected within 100 miles of the sta
tioo or when there is precipitatioo fran the 
time of maxinun to the time of mininun. Al
so. it does not work when local geography. 
like a sea breeze or a down-slope wind affects 
the temperature. Thus. at those times. it 
should not be used. 

Otherwise the formula does quite well. and 
it takes only about five minutes to use it 
once one is familiar with it. 

David A. Gustin 
Naticnal Weather Service Forecast Office 
Washington. D.C. 

PROVIDING CLIMATOLOGICAL INFORMATION 

The Weather Service Office in 'fuscon. Arizona 
receives an average of 25-40 inquiries a week. 
from around t he world. asking about their 
climate. 

orC. Richard A. Wood, notes that "we have 
found that the attached sheet can be pro
duced lIDre cheaply than the Local Climato
logical Data (LCD) Anrrual Sumnary which is 
always in short supply at 'fuscon." He sug
gests that if other NWS stations receive 
numerous requests for local weather data. 
they might consider preparing similar climate 
data sheets. One side of the sheet can de
scribe the local weather. topography. etc. 
and the other side can include thirty year 
nonna1s as seen on the facing page. 

Normals, Means. And Extremes 
TUCSON, ARIZONA 

-~=i~=r~- i£;,:';' ~- ::~~·~1;'·:·'-~:-[-~:-m·"" r;·=t;:!:'-~I i'---II W~':ln~:!'~ WTI: il:;" ~:': f~/"~J:'''~~ 
~ I ~ · r I , __ \ ~ . ~? Ei I !.. E,i 1 ~' 1 1I17111 II , ~ ! 1';2 1 J !' ''; _',e I1a l I uu 

f: ! .~ .. < E - I: n: H. l ' .£ -.. I I ~" I · - i" l i r" li* -~ " f ~~ ~ ~I t ~ -lI 11• 11 ' 
lm : !~ ~ ! ] I' 1 ; ~ ~ i ~ ! ~~ ~ H ~jj~ ! 11"""" ..... ' f E ,H~E . .s ~ i :~~~ ~ t d lcJ,:::I $ l ! :il i ~d~ ~i, ",., 
"I ; ! . -- H T;: ). ' - -HI - uII'·!'''I''' I''1 19 "' l1 "-;~ 17t-;1 I f)~~). -). - ;. tl:- ·,. ""-;-11;. )'1 I 

I I bl. t ,.., ! to.' n l.n u ltU I~ i o. n r.n I"' : T LnO 1 •• 0 Ih~ i •. 1 11". )" I :;:~ ! u I J. " 'HI 1.1 it .0 ' EII.U II !',. " , 10 .1 ' II •• 0 ; ~ , 0 tn.1 :1 ~: :~ !::! :~:! :~ :::~ :: ::!!! l'ol u : ::!~ u: ::;i l' : : ~: i:~! ' i:;: :: : ~ Ulm! U 11:!!I:; I:: g:; ::; U ~i sf t:n\ :!,::; t: ; :11 ! : : :1 : g ~ : ::!.: 
. 10. 1 to.) "·~ II 021") ! H ••• , 11 1 ,~ , O.B 1,"1"" 0 . 00 Inl l o.n I'H 101". I I'O ' IH~" 111.Ji I.IS( •• H I'" '11.) I' , • I _I I 0 • e , . 0 'n .• 
~ u •• 17, '1 >3.6

1

101 l~" n 1"0 0 111 0. 14 0." I" ) O. OOI'h 0 . " Ito) o.e , 0.0 , H 10 II H , ' 6 U '1 , WE I'U ! f) , l.' Ie' ~ ' 0 " , 0 0 'lJ 0 
J I ·7 . 9 ' n.1 Il.l/" 1970 1 "'119H 0 "' i 0 .10 1'''61'' ' 1°'°0 l tot I.lll'''' ~.o , 0.0 U Jl 1) Z' . :, $51 '0 51 1'6 1 : f) ' l.l 11 ~ 01 i · 0 1 H I 0 ' 0 0 .U:I 
1!9 •. , ".1 1 ... ) , IIlIH~ I UI91} 0 .. 0 I.)' '.101'" o . HI"" 1,911 " 1 0.0: ' 0 . 0 ; '1 ' 1) 1141

1
1. 151 71 HI"\ ' '' ;'') I, 11 I~ J h "H o ! 0 o, : 'H ... 

0 1 9'.) 11·) I Il."I '" I''' , U ItS. Q HI I 2". 't) I'" 0.'. IH,I t ... lhl l 0'0 1 : (1.0 : U)9 I' 5' : '.6 HI H ~"I·&· tl ' . " 11 11 • ~ I \) 01"_ 01 0 tH.' 
S U. I 6'.1 10.1101 IH O, •• 19~' 0 Hl i \ .n ' .1\ " ... O . OO ' ~"J ' 1.o , I". 0.0 , ~ .o U 1I!7 H , I. : 51 ,. Sf I"H "1 .1 10 _~ , " 0, lJ 0 0 0 .a,Q 
g '). 1 , ••• ! 1001 ' I ~ I I 'U 16 I'll " I III 0. 60 ~" l l Ul l o , OO iLUJ ! I.U i9U •••• ,' .'," . ; •••• ' ,' •• ,' •• , •• ,' .',' ,' .' •••• , .' .' ,' ,' ,' " ,',' ',' ,'.',','i .',' ,'.',' '.~ . C' • 0 ." •• 
~ t 11 .1 .. . .. T ".) 901 .. '\1'1\'" HI 16 1 0. ) 6 I" ~ 1"1 O,O~ ino 1,1& 1"1 : t 0 "' . 1 
0 \ 6', ' : n I ".0 ... I"~ U \"" I ' OJ , 0 i ~ .h I J 01 \90 ' 0,00 )91, II.,. 1'" ••• 1197\ ! •. 11 1" 1 tI )t 1)!6 '.' 51 •• • \h ' '0 ',' \ ' ~ ;, . ' , 9n.0 

, I IJ U~ 'I Oit I I'~ ' I ~A¥ ~. l Oft I ~H J _ 1 , ,. , u., ",.1 1 .7 • • ,111 )"0 \6 1t14 IHl l Itlo l II • ." '.9) It" 0,00 11.'" 1,9) ,i'H t.'19'\ 6.1 ' 1"""2)0 21 o J ' .I . n 7i S'I '7 . .. ).1 \., . ; I: " . " 1 ! ' ~ ~ I I Il'., 

"t·~", .~,I ""H'''''' ~b"v,' ar ,' (com ~xi,t!~~ and <<>mr,a cabl ••• ".,"un·,. Ann ua l ,'.'n·",,·, h~,'" b. '.n ''''''''d"d ,,' .>,h, ·r . il" in I ' " I.". i I " ~ _ '. 1\" ~ ,. 
" i~~,· _' , ,'r""" 3'UT<'" I in J,., ,, \~10 \ " ..... '" U""f"' r ot~c~ '. I n O"' ....... r , .. ., ... . 

20 



 

PRECIPITATION & TE~1PERATITRE SU~1MARIES 
WSO. TUCSON, ARIZONA -- ,--- -. 
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"The Tuscon Weather Service Office receives 
nunerous requests for infomation about our 
nonnal temperatures, precipitation, and ex
tremes, as well as weather trends during our 
108 year weather history in Tuscon. 

The data belew should give answers to IIDst 
often asked questions on what is "nonnal" in 
Tuscm. It is based on record of the period 
1941-1970. "Nonnal" Ireans an average of dif
ferent kinds of weather data collected over 
a long period of years. The yearly average 
is canputed fran mmthly averages. These ir. 
turn are canputed from daily observations. 
For temperature, the daily average is the 
Irean between the highest and the lcwest temp
erature for the day. Total daily precipita
tion amounts are added IIDnthly and yearly . 
Prevailing wind direction is the direction 
observed IIDst frequently during the 24-hour 
period of each day. A degree-day is defined 
as the rn.nnber of degrees (~) difference be
tween the daily average temperature and 650 F. 
The daily difference is totaled rronthly and 
yearly. A positive difference i s called 
cooling degree-days and a negative difference, 
heating degree-days. All other swmaries are 
simple averages or cumulative tot als. 

On the reverse side, (Figure 1, here). "Aver
age Annual Temperatures" is a curve depicting 
variations in the annual averages . Note, 
for t:re past 100+ years, the mean temperature 
for Tuscon has been 67. 50F . But, since 1965, 
the yearly Irean temperature has been belew 
67. 50 F . A SIIDOth curve of average annual 
temperature suggests a cyclical trend of , 
about 40-50 years duration. 

"Annual Precipicat ion" depicts a variation 
of annual precipitation which has been SIIDOth
ed in 5-year averages. This was done to 
shew long-tenn trends . Additional SIIDOthing 
also shows sane cyclical charact er , but less 
distinct than the one seen in annual temper
atures. About 20% IIDre precipitation falls 
in the foothills than at the airport and 
alIIDst triples to 30 inches annually in the 
higher nearby nountains . 

• 'Record High Maximun and 1= Minimun" curves 
indicate the warmest days and coolest nights 
on record for each day of the year since 
1941, and canpares these with the average 
max:iJrun and minimum. 

Terrain: Within 10-15 miles of the station, 
the terrain is flat and generally rolling, 
with many dry washes. The ground elevation 
rises toward the south and southeast. Rugged 
nvuntam ranges reaching 5,000 ft. or higher 
are Ii distance of 25-40 miles and encircle 
the valley floor" 
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