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PREFACE

The climatological standardnormals presented in this publication
are based on records for the 30-year period 1931-1860 inclusive.
For the first time, normals have been computed for substations
and divisions using a base period identical to that used for first-
order stations.

Previous normals were published in Weather Bureau Technical
Paper No. 31, "Monthly Normal Temperatures, Precipitation, and
Degree Days,' and werebased on records for the period 1921-1950.
Earlier sets of normals are described in [1].

This ig the first series of publications resulting from the project
"The Decennial Census of United States Climate, 1960." The pro-
Jjectis a continuationof earlier censuses of the climate of the United

tates that date back to the early 19th Century and are described in
2]. Future publications of this project will be listings of daily
normals of temperature, and degree days; summaries of hourly
observations; and listings of monthly divisional averages of tem-
perature and precipitatior,

Units used in this publication aye degrees F. for temperatures,
and inches for precipitation.

Standard Normals for Weather Bureau First Order Stations

A normal of a climatological element is an arithmetic mean for
a spectfic period of ;record which estimates the true mean of the
element af the current gxposure of the~ meteorologmal Instrument
measuring the element. The true mean is the mean of all possible
cbservations (population) at the current exposure. It is from this
population that future observations will come, not from values in
the past record.’ Tln% is what makesit. impm.ant to obtam an esti-
mate of this mean -The true’'mean €an never be known: exactly but
must be estimated from a sample of the past record {[3] p. 53 sec~
tion 4, 3). The normals presented here are estlmates of the true
mean obtained from the 30-year sample record 1931-1960. They
are called standard normals because they conform to the World
Meteorological Organization standard for climatological normals.

If no exposure changes have occurred at a station the normal is
estimated by simply averaging the 30 values from the 1931-1960
record. Since it is next to impossible to maintain a multiple pur-
pose network of meteorological stations without having exposure
changes, it is first necessary to find and evaluate these changes
and then make adjustments for them if necessary.

Heterogeneities in record due to exposure changes are found in
two ways: by determining them from the station histories and by
nse of statistical tests. The statistical 1est when, standardized for
the purpose is easy to %pply and will oftén find hetqgvgenex’ues which
are not defined by the station histories as well as those which have
been so determined. Two statistical tests were employed: one for
temperature and the other for precipitation. These are described
inf{4].

After the periods of heterogeneity have been determined, adjust-
ments are applied to remove the heterogeneities introduced into
themean. Thisis doneby comparing the recordat the base station,
for which the normal is desired, to the record at a supplementary
station with a homogeneous period which covers the heterogeneous
period at the base station.

The difference method is applied to the

monthly average maximum and minirmum ternperatures and the ratio
method to the monthly {otal precipitation. A weighted average of
the various partial means of the adjusted and unadjusted record is
then prepared togive the normal. Brief discussions of the methods
of adjustment are found in [ 3] (p. 48, section 4. 24).

Normals for Substations and Divisions

Normals for substations were computed somewhat differently than
those for first-orderstations, Monthly substation normals are the
simple arithmetic averages of the monthly values of temperature
and precipitation for the period 1931-1360. These were computed
for only those substations that were active during the entire period
and no attempt was made to adjust for minor changes in location of
ite observingsite, or for changes in the time of observation. Nor-
mals were not computed for substations that were moved 2 signifi-
cant distance during the 1931-1960 period. Missing values in the
data series were estimated by methods described in|{5]. Sub-
stations whose locations were essentially unchanged during the
1931-1960 period are identified in the tables.

Monthly divisional normals are the means of the monthly divi-

. sional averages of témperature and precipitation Tor the:period
1931-1960. In caiculating the monthly divisional averages, all of
the stations in the divisionthat furnished bothtemperature and pre-
cipitation data during the particular month were used. The aver-
ages therefore were obtained from a.variable station sample. As
a resulf, the divisional nérmals often dlf{er from the averages of
the normals for stations in the division.

- Annual substationand divisional normals are the averages of the
12 maorithly tempersture normals and the sums of the 12 monthly
precipitation normals.
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NOTES

1, Station Names

il

In Table I)"AP" afier the city name indicates "airport station
"CO" indicates ''city office station.
lowing the stationname indicate a rural location, and refer to
the distance and dxrectxon of the station from the nearest post
office.

# indicates a station whose location has been essentially
unchanged during the period 1931-1960.

H  indicates the ground elevation of the station in feet above
sea level, as of December 31, 1960,

G indicates theelevation at hygrotbermometer sne (where
different from "H"}).

T indicatesthe height of the thermometerin feet ahove the

ground as of December 31, 1860.

Figures and letters fol- .. -

/NO TEST/ indicates that significant difference tests were
not made.

2. Table Content
% indicates that the departure of the 1951- 60 record from the
1921-50 normal is statistically significant, but through
the adjustments for changes in location and exposure the

absolute difference between old and new normalsmay even
in these cases be very small.

T in the data tables indicates a monthly precipitation a-
maount of only & trace,. .

‘Februatly ménthlyhorimale are for a 26-day month,

i1



TABLE I- NORMALS FOR FIRST ORDER STATIONS

PUERTO RICO
STATION AN, FXB. | MAR. | APmA. MAY TUNE | MLY | AUG. | sEPr. | OCT. | wow. DRC. {ANNUAL
#3AN JUAN CO n a1 T e fe0_1E37/
MAX TEMP T7.9 D040 810 Bldd Beab Ba.2 85.3 85,8 85,5 83,5 Bl.4 83.0
MIN TEWP 7042 Ti.0 22.2 T5e T4.0 T6.2 5.6 The T3.7 2.0 T35
AVG TEMP T541 TheQ 7740 T9s9 80.1 80.8 807 8042 T8e8 Ty TBe3
PRECIP i 4eld 2.07 3485 5483 6e02 [ 7323 6o 04 5424 6a05 L ) 0436
SAN JUAN AP OIS Y 7 YN0 TEST/ 4
Ml TEMP 813 8148 831 8440 B5e8 87.1 8721 87,8 87.8 87,1 B5.0 82.7 8540
MIN TEWNP 87.4 87.0 87.5 68,2 71,5 Tie® 73.7 T6.0 73.2 72,8 Tied 4%.6 79.9
AVG TEMP Thon Thal 753 T6e5 2.7 8Ge0 8044 809 8045 82.0 T8e2 T6ed T8+
PRECIP LT3 2290 20 372 Tel2 5468 8428 Teld "l 5:83 [T Ba48 64521
SWAN [SLAND WB H 31T 7 MO TEST/
MAX TEMP 8246 83.0 BalT B643 8743 Bee8 83,4 86,8 BaaT [ 3Ty 858
MIN TEMP 73,9 73.8 7943 78,6 T1.6 TTeT 7.8 Te.5 T5.4 T6.2 T8.2
AVG TEMP 7843 T84 8¢.0 81,5 8245 823 83.1 Bly? 8041 787 8140
PRECIP ETLY] lele 63 o84 3e30 babb 3266 9270 Te 39 Sedh 5le6d

TABLE 1I - NORMALS BY CLIMATOLOGICAL DIVISIONS

TEMPERATURE (°F) PRECIPITATION (In.)
T
ix | B g & s | B & Bl 5|
STATIONS 512 5 § ] g & § 2
{By Divisions) g &= E - E 5y K] 5 8 g o - “ " g Z
2 g AR AR
283 H g2 14 E $|8|8i2 |8 2 81 %
NORTH COASTAL
#ARECIBO 2 ESE 7309 1306 | T4e6 | 7640 | T8oL | 7994 { 7949 {8042 1 8002 [ 7925 [ TVaT | 7506 | 7704 | 40251 32271 2.57] 2.77] T.40| 4024] sadal acse $e58] 5.58] 4070 | 55,53
#BARCELONETA 2 MW . . * . > . . . » . . 4s93| 3227 2472] 4q1T] S+45] 4a58] 4aTl] 8482 5629 5478; 5e03 | 57464
#DORADD & W T4uS | T6a5 | 7504 | 7648 | T86 | 7949 | 1948 802 | 7904 568 |TT4T | 5.83| 3.25| 2448] acal! 6.78| 5.26( 7402] 6465 Se31| 6.28] 6e18 | Bbuis
SQUEBRAD[LLAS - . . . . - . - » - 0 4a07( 3229 3418] 4.s8| 8.04( 5.00] 2.98)] s.47 Badh| 5472 Aat¥ | 5B.U2
#R10 PIEDRAS 7348 | V304 | 7448 | 7640 | 7841 | 7945 | 1907 798 | 792 7502 {T¥ed | 4e90| 3436 2468) 4ebl] Be31] 5488 8.30] 8432 TeBT| heb2| 3492 | T0.36
#5AN JUAR CO 75,1 | 7541 | 7040 | 7060 7949 | 80,1 8047 | 8042 1607 {7803 | 4013 2070] 2407 3489 7.16] 5a83] 6402] 6e36| 600¢] 5e24] 5405] 4489 | 80436
AN JUAN AP Taes | Tass | 7543 | T6ub 80,0 | 8044 8045 | 8000 7602 {7840 | 4270 2.90] 2420] 3472 7412} $.06] 6025] 7.13] 4a76] 8483 b.49! Se45 | 6n.2)
DIvISION a3 | TALl | 75,2 | Thab [ TTaS | 7949 | 80.2 8043 {7946 849 [TTe7 | 478 3432 2a73] 432 Tad5] 5e66| 0407 | 64TH] 6010 5282 5¢90! 5230 | 64409
SOUTH COASTAL
#AGU{RRE 7700 | 7608 | 7706 | 7809 | 8004 | 8106 | 8202 | 8245 | 8202 [BLe7 [ 8004 | 7845 18000 | 107 12291 o76) 2.37] €u94] 4.73] Aa17| 5.28] 5.93| 5.77] 4036] 2010 | 42.77
SCENTRAL SAN FRANCISCO . . . . . . . . . . . . . 4420] 34081 24907 4¢35] 6020 5019} 3440| leZh | 35429
SENSENADA . N . . 40131 2069 2060 | 307Z| Se73{ 455 3.88] lewb | 33489
TPONCE 7947 .8 8007 | 7944 | 1706 | 1902 4od9 | 34811 2074] 4089] 3,931 50311 3,701 1438 | 34.43
#POTALA . . . M M . a.71] 3,34 3,00 4.34] 6aa2] 5.70] 2.46] 1.45 | 37.00
#SABATER . . . . . - . . . . . €351 408371 3o70| ae74] 5493] 54991 3472) 1496 | 39492
ASAHTA 1SAGEL 3 NW . . . . . . . . . . . aodnl 3491 Sala] 3,211 1438 ] 35,07
RSANTA RITA . . . . . . N . . . . Se32 5 | 35,31
#YAUCO L S . . . . . . . . . . . 082 302Z| 2e75 Se68] 32781 leal | 38>
DIVISION Thel | 7549 | T6aT | 7842 | 7747 | 8049 | Blosb 8028 [ THeS | TT4T [ 7040 B 121 o79) 24211 SoAT] 3450 3,021 4eT1) $022] Se51| 3e741 1471 | 37.76
NORTHERK SLOPES
ACALERO LA . . . . . . . 0 . . . 2092] 4437] 7488] 7.07| 4e80 3069 | 59406
ECANOYANAS 2 N T4e0 | 7307 | 7402 7845 | 76e5 | 7004 | 8006 | 7949 7745 {7545 [77.5 2482{ 4.50] B.25] 7.08; 7.80 6201 | 72,84
SFAIARDO 7600 | 7849 | 7700 ©0¢0 | 81s2 | BheT | Bie? [61e3 1902 { T1e3 | 1902 2e3%| 4432] 7.97] 12| Ga06 4000 | 6bedd
#ISABELA 4 S 7345 | T3ak | TaaS TTel | 7803 [ T9el 1 7901 | THsY TTe0 | 1321 {767 3e25| Ae84] Bedai TedA| 5000 “e32 66403
ervIsion Tael | T4od | 7503 77.1] 79.4 | 8000 | 8003 | 7903 TTeT | THaT [TTa5 248B0| 4430] Bal3{ 6a56| 5035 4485 | 86450
SOUTHERN SLOPES
HCABD ROJO . . . . . . . . o 2e33] 20197 3423] 4092 Te331 4000| 6eaT] 8229] GaaBl Te20) 5ela] 3476 | sa402
SEUAYABAL RESERVOIR . - . 55,69
FEUATANA 1805 | Thea | 7 833 Bi.0 89,84
FHUMACAD 1 S T340 | THed | T5al | TTeZ | THH | 8042 | 8042 [ B0a3 743 88403
SJOSEFA . . . . . . 2 . . 53404
SJANA DIAZ CANP 7045 | 7643 | 7740 | 7822 | T¥:5 | 8068 | 82e8 | 8105 793 45,64
SRAY. Thoh | 7608 | 7927 | 1609 [ 783 | 9.3 | THe8 | 7964 T1ed T8432
APATILLAS DAM . . . . . . . - . 22432
SEAR QERMAN Tau6 | Theh | THet | 7629 | 7808 | 8000 | 1909 | 800 7 $9.032
SYABUCOM 1 NE . . . , . . . . s | 4e38] 2.45] 2070] 5uk3[10046] 8476] Te94] 9044/10251{1000T] 8422] ¢e80 | 88420
DIVISION 504 | T5ed | The3 | 19,7 | 18,3 | 8043 | 85,8 | 808 T8e3 | 259] 20277 2413) 409 ToTB) 6480] S034; T.79] 9089| Babl] ba22{ 3.93 | S7.71
EASTERN INTERIOR
rl UNMEL 490h | 8944 | TOa® [ TIo1 | 7242 ] 1303 | 7328 | TAaT [ Tasd | Taed | 1300 | Thod {1263 | 2,20} 3440] 2457] Sa26| 9e8b] 8.79! 8292| 063/10861 7471 V218 5439 | B4s%¥
,wz‘;‘:’ Y 19:1 9.3 11:0 7300 | Tu | T8a5 | T0o0 [ 7642 [ 1508 | TooB | THeO0 [ 7009 | 7303 | 3428 2406] 1aB1] 3.85] 6ad6 5438: #el5] 5:35] ToB9: 7203] #089f 3489 | 59.92
SCIORA D € . . . . . . » . . . . . ] Rel7] 34107 2018] 4abd] T405) 4edd| Ta25] 7432] 8ol 7007| 5edl] 4027 | 64498
SAIOME - ALTD . . . . . . . . . . . . o ] 3089 3025] 2449] 4050] 8.08] Te5a| TeT6] 7246] 9079 8eT1] 6a01] 4e20 | Tasde
NHMOS 1 & . . . . . . . . . . . . o | 2e74] 2051) 1a32] 34341 TeAL] Te3Z| 6e38] T85! 9e28] 7o38| 5ea3{ 4038 | #5472
SRIO BLANCO UPPER » » . . . . . . . . . . o {10487] 9.48] 6465]10230] 20042} 10267 2420025463/ 17406 16005 ] 14.29] 13487 {159,378
OIVISION D047 | 70,8 § 720 | 730 ] THuB | T2k | Food | 7629 [ T6eT [ 7529 [ Thad | 7202 1 7063 | a4aB1] 3493 2481] 5e22] 953] 0447 Seli] 9:413{10a07] 9e06| 7e63] Se2¢ | 85480
HWESTER® INTERIOR
#COLOSO Faol ] T30 {7500 | 7603 | 7004 | 1960 [ 8002 | 0043 7909 [ 7922 | 1708 [ 7808 7700 | 2438 2.10] 2499 5.95{21064]11a75] 947T{114481120020 7.98] 5,02 3458 | B3.T7
SEARIAS DAM ' . . . . . . . . . . . o { 2e90] 2097] 3439| €015120497] ToB4! Be16[1149B[12409/223063] Tekbl 3096 | 32402
PIMIATACA DAN . . . . - . . - . * . s 4 3a8Z] 3422 3e08| Sa22{1ledl] TeBT! 308I] V48T] Ba¥9| Badh] 3486 4adé | TheBe
SEVINEC RESERVOIR . . . . . . ” . . . . . o] AGOR{ A.20] 4437) 8.35]58.45] 9.08] 7.70[12.43{13.T6 16.1T{ 2476 3i00 {112.63
SLARES Taat L 700t | 7208 ] 708 | 7503 | 1004 [ 7009 | 7108 [ 7700 {7605 | 7503 | 1303 | Tas¥ | 3022 2e08] 4403] 0028{15096] 859 To34{10+62]32012/12:80] e8| 3483 | 93208
CAQ . . - . - . ) . . . . . ) R8T} 20941 4262] TaS8]12488] 8.36] Ti95114,06114410/13.70] T420[ 5484 {10191
STORO WESRO PLANT. 2 0 . - . . - . - - + - * . A Bai AoAT] 4P| TNV ZA9S| T8 640111492 15456 15,68] 8,22| .88 (105,72
ﬂ’(l‘lﬁ P0u% | 7008 | Thet | 7300 1 Y4022 | %602 ] 8.7 [ TTa0 [ 760k | 7549 | Thad | T2ad ['T8al | 2a85] 30371 3a86] 0a87[A1add] To23| $485110412{12a43 1077} 7.01| 4o33 | 8ba32
UTLYING 1RLANDS
DIVISION T0ee | 7949 [ 8207 18243 1 9240 [ARL [ D303 {9000 | TR0 [ 7948 | 20206] 15651 1e00] o8] SeBL| 3083[ Ieas] 4020] 527 3233 W] 3436 | a2eTe
VIBOIN 1BLAKDS
SCABOTIE ANALIE 2 FT0h | 10ew [ F7at | Fhot {2003 ] 0209 [ 8245 | 9309 (8300 [ 8109 [ 0608 | THT {8802 | 2e87] 20931 ads| 2.53] auws] 3030 3047] 4a88] weod] nosa] e8] sear | W
C DIVISION T8e5 {Fha® [TV | 1000 | 78201 2152 { 8248 | R2a0 18304 [ 8058 | T8b | Tt [ 193 | 2uT8] 1eMA] 1087] 2iASE Mot 30301 3aT3] 4008 £218] Sasal Sv8al 3433 ] 4432
FWAN IGLAND WD 8.3 | Vb lﬂ.ﬂ 1o [ 2245 10203 18243 1 0302 18300 18347 | 3002 7847 [ 0240 ] Dedel 1428] 283] w84 3030] Sudbl 4o} Bt Sol®l R4 To2] Sa8a | Blebdk




