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CATEGORIES OF AIRCRAFT LANDING OPERATIONS VERSUS

INTERVALS OF DURATION (Based on Table E)

Each with four sections:

1.

bl
-

0700-1359 Local Standard Time

1400-2159 Local stanuard Tlne

2200-0659 Local Standard Tim.

All How .

X1
XIII
XIlv

XV

XV1
xXViI

XVl

X1X

XX

XXI

All conditions.
Temperature less than 33° F.

Temperature less than 33°
winds of less than ¢ knotas.

Temperature less than 33°
wind 9-12 knots.

Temperature less than 26° F,

Temperature less than 20°
wind less than 9 knots.

Temperature less than 29°
wind 9-12 knots.

Temperature greater than 32° F.

Temperature less than 32°
wind less than 9 knots.

Temperature 32° with fog,

knots.

Fl

F,

with fog.

with fog,

with fogz,

with fog,

with fog,

ne precipitation and

no precipitation, and

no precipltation and

no precipitation and

no precipitation and

no precipitation and wind 9-12
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INTRODUCTION

The tables contained herein hove been prepared and organized for use in evaluating the
cost/benefits of all weather landing systems and fog dissipation techniques. Thus, the

time intervals of duration of the categories of weather are significant in determining the
times of the delay, diversion or cancellation of an aircraft flight resulting from o

restricted weather category, This information together with the number aid types of

aircraft offected by the restricted weather and the costs of o delay, diversion or cancellotion
combine to provide the total costs resulting from the weather restrictions,

Climatological summaries have been prepared fo; 41 airports. Their location and associated
volume numbers are listed in Toble A,




ENVIRGNMENT AND INSTRUMENTATION

BIRMINGHAM, ALABAMA
INTERNATIONAL AIRPORT

The Birmingham International Airport 18 located at the scuthwestern tip of the Appalachian
range at an elevation of about 610 feet ahove MSL, The terrain {s characterized by a serier
of ridges and valleys oriented generally in a northeast-southwest direction, with the major
ridges lying to the east and southeast of the airport,

The airport lies In a valley with ridges about 2 to 3 miles to the northwest and southeast
rising 300 tv 60C teet wtove the field, The valley in which the alrport {8 located slopes gradually
downward to the southwest Into lower rolling country, but in all uthe:r Jdirections the tcrrain e
very irregular.

The tables in this publication are based on the 10-year perlod, January 1, 1956-December 31,
1968, Ceiling heighte were measured by ceilometer throughout the period. Transmissometer
(300 fr, baseline) was commissioned on runway 05 July 11, 1960, Location of the airport weather
station, its elevation, and the height of wind instrumentation during the perjod were as follows:

Helght of Station
Wind Instrument Elevation
_rom To Lat. N, long. W, Fest above ground Feet above MSL.
1- 1-56 6- 2-63 33° 34 B6* 435" 63 610
6- 2-63 8-25-65 33° 34' B6* 45' 22 610
8-26-65  12-31-6% 33° 3¢ 86° 45' 22 6020




NATURE OF DATA

The data used in the preparation of the climatological tables were extracted from 10 years
of WBAN 10-A forms from January 1956 through December 1965, There were twu exceptions:
The data for Dulles International covered the gerlod January 1963 through December 1943
and for Kansas City-Mid-Continent the period July 1957 through December 1965, All data
(Record, Speclal, Local, Check observationa)® were recorded on punched cards to the hour
and minute whenever a change cccurred in the ceiling, surface visibility, present weather,
runway visual range or runway visibility during the time the ceiling was less than 200 feet
and/or the surface visibility was less than 1/2 mile, The observation which"eénded a category
of the above conditions was punched and If this obaservation was not a Record observation,
the next Record observation was punched. The elements transcribed were: the time {n hours
and minutes, ceiling, surface visibility, tower vieibility, present weather, temperature, dew-
point, surface wind, altimeter setring and remarks concarning runway visual range and runway
visibility.

These data should prove to be a valuable source for additional studies where low visibilities
are considered.

Runway visual range (RVR) is the operatjonal weather criteria for airport landing systems,
The limits of visibhility conditions for categories of aircraft operations are presented in Table
B. Only Cat, Il criteria are currently operational, Because RVR as such, {8 not available on
a uniform basis for the station and n-r!od of record under study, visibilities and cellings were
used for delineating categories of weather ~inimums for landing and take-off operations.
The derermination of RVR would require:

1. The light setting of the edge lights,

2. the background lighting,

3. the location with respect to runway,

4. a special analyzer to integrate the transmissiometer reidings etc.

This Information has not often been recorded with the tranemissiometer data.

* Except Kanaas City - Mid-Continent. Only Record (hourly) obaservations were taken during
the period of record at this station; 16 hours per day (0700-2200) through November 1957
and 24 hours per day December 1957 through December 1965,




EXPLANATION OF TABLES

All the tablea of climatological summaries except Table 1 are based on the reported visibi-
lities of lesa than 1/2 mile and/or ceilinga less than 200 feet.

The tables of climatological summaries in these publications include:

(P}
(2)

3

4)

reported visibility and ceiling values versus time {ntervals of duration,

weather categnries of aircraft landing systems bagsed on their relationship to
ceiling and visibility as prasented ir Table ., versus intervals of duration, This
is Table X only.

percentage frequency of wind direction versus wind speed for each category of
aircraft landing system using the relationship of Table C for Record observaticons
only. Theae are preaented for 13 stations only, This ts Table XI only,*

weather categories of landing systems based on their relationship to celllngs and
visibility as presented in Table E, versus Intervals of duratlon. These tables
are also summarized on the basis of wind speed and temperature values,

® These stations are:

L.os Angeles International, Oakland International, Chicago QO'Hare, San Francisco
International, Greater Buffalo International, Washington National, Washington Dulles
International, Atlanta, Newark, New York J. F. K,, Philadelphia International,
New York La Guardia, Cleveland Hopkins International




REPORTED VISIBILITY AND CEILING VALUES VERSUS INTERVALS OF DURATION

Nine summari=s are presented. In Tables | - V the values represent the indlvidual incldente
of specified ceiling and visibility, Thuse, in Table III 3/8 mile visibility with 100 ft, celling
occura with a specific frequency for each {nterval of duration.

In Tables VI to IX, the frequency of occurrence rapresents viaibilities for specific conditions
of ceilings at or below the listed vistbility. They are cumulative incidents whereln the total
time at or below a certatn vielbility value for the ceiling value specified 18 considered as one
incident. Thus, 1f in Table VIl there are 172 incidents of 3,8 mile in the interval of 1-15

minutes, it represents 172 times during the 10-year period that visibilities 3/8 mile or less
with ceilings 100 feer,

Another example which combhines the entries in the {ndividual and the cumulative tables is
as follows: If visibllity s distributed as shown in the figure, for ceiling 100 feet, if for 20
minutes the visibility was 316 then went to 1/8 for 10 minutes, then went to 3/16 for 8 minutes
and then to greater than 1/2 mile visibility in Table III there would be 2 counts for 3/16, one
under 16-30 minutes and one under 1-15 minutes; and one count for 1/8 under 1-15 minutes;
wheregs, In the cumulative table for visibilities at or below a given visibility with 100-foot
ceilings - Table VII {n the 3.8 516, 1/4 and 3,16 mile categuries there would be one count
under 31-45 minutes (actually 35 minutes) and one count in 1/8 mile category under 1-15
minutes (actually 10 minutea).

VISIBILITY VERSUS DURATION
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To estimate the total time of occurrence for a particular interval of time for the period of
record one mulrtiplies the average of time period by the frequency of occurrence of the spacified
conditions for this time period. Thus, If visibility of 3/8 mile with celling 100 feet (Table III)

occurred 14 times between 16-30 minutes, the estimated total time would be 14 x 23 or 322
minutes,

WEATHER CATEGORIES OF AIRCRAFT LANDING SYSTEMS
VERSUS INTERVALS OF DURATION BASED ON TABLED

A single table (Table X) bssed on Table C for the period of record is presented. Table C
1s based on the current practicee relating RVP to meteorological visibilities as shown in Table D.

Table X {8 in three sections:

Xa. Frequency of occurrence of the landing categories versus the indicated duracion in-
tervala:

In this summary Categories II, 1lla, IIIb, andIilc are represented by the frequency of these
conditions occurring during the specified Intervals,

In Category Il +1ll the frequency cepresents the visibilities and ceilings at or below
Category 1l weather, ., e., below 200 feet and/or 1/2 mile for a continuous period of time.

In Category IIL, the number of occurrences represent the frequency the weather was in
in Cacegory 1lla and Illb/c {.e., observation below 1/4 mile and equal to and above 1,4
mile when the ceiling is reported as zero for a continuous pericd of time.

Xb. Total time In each duration versus the duration {intervals in hours and tenths of
hours. The entries In this table are arrived by adding the times in minutes associated
with the frequencies above., These totale are converted to houre and tenths, This table
algo contains the percentage of time for the 10-year period of observations o specified
duration intervals, 1, e., 1-90, 91-all, 1-all. This table {s derived by dividing the total
time under each category for the specified duration interval by the total number of hours,
Thus the percentage value for Category Il +III the 1-all group (last column, 4th value
down) represents the frequency of occurrence for the ten-year period {n percent of
vigibility and ceilings below 1/2 mile and/or 200 feet.

Xc, Average time in each duration versus tne duration int rvals.

Thia table is derived by dividing the total time i{n minutes of each {tem {n Table Xb hy
the frequency of occurrence in Table Xa.

WIND DIRECTION VERSUS SPEED BY PERCENTAGE FREQUENCY (Table XI)

Table XI (for 13 arationo) {(unnumbered on summaries) show the percentage distribution of the
different categories in accordanze with Table D by wind direction to 16 peints versus specified
speed intervals, These categories, II, I1Ja and Illb/c, are divided into 21000500 and 0606- 2000
hour groups making a total of six sub-talles.




Only the hourly (Record) observations when Category II ~r below conditions exist are used
in these summaries, The percentages are determined by dividing the number of hourly ob-
servations which were reccrded during the entire period of record for the indicated hour
group. The percentage figures can be combined to obtain percentages for the quadrants of
different speed intervals.

WSQI.THER CATEGORIES OF LANDING SYSTEMS VERSUS INTERVALS OF DURATION BASED
0] ABLE E

Nine tables XII - XXI are presented for the ten-year period, These tables are presented in
three sections:

4. Frequency of occurrences of landing categories versus duration intervals:

Categories II, Iila, IIlb, and Illc are represented by tne total time for the specified hour
group that these conditinns occur during the ‘ndicated intervals.

In Categories [l + IIl the frequency represents the visibilities and ceilinga at or below
Category 11 weather e, g., below 2400 RVR, In Category IIl the frequency represents
the visibilitien at or below Category lil weather e. g., below 1200 RVR,

b. Total time in cach duration veisus the duration intervals hourg and tenths,

The entries in this table are derived by adding the time in minutes associated with the
frequency above and converting them 10 hours and tenths,

c. Average time in each duration versus the duration intervals.

This table 18 derived by dividing the total time in minutes of each value in b by the cerres-
ponding frequency of occurrence in a,

In these tables, since the period of duration {8 the important element, each incident of weather
is attriputed to the hour group during which it began. Thus, 1f Category Illa weather began in
the 22-06 hour group and continued into the 07-13 hour group the total time is placed in the
22-06 group. It {8 probable, then, that the incidence of the varfous categories may be over-
esrimated in the 22-06 group. The totals appearing in the all hour group, however, are correct,

The sum of Categories Illla, IlIb, and Ille in the all-hour groups and sometimes i{n the other
hour groups are frequently yreater than under Cat. III. This results from the addition of 59,
of observations of 3/16 mile or greater with ceiling 100 feet added to Cat, Illa, whereas, this 3%
18 not included in the Cat, 1l totals at the bottom of each table,

The difference between Cat. 111 totals and the sum of Car, llla, Illb, and Ilic are subtracted from
the Cat, 1I totals for the all-hour groupand appears at the end of the Cat, II line with an asterisk.
This value 1s a better estimate of the occurrence of Cat. Il weather for the 10-year period,
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EXPLANATION OF TABLE E

The relationship of RVR with light aetting 5 for a S00' baseline to the meteorological report
of visibility, based on the information in Circular N1/, 1s given {n Table F. This waa the basis
for establishing the relationships in Table E. The use of the highest setting for the edge
lights for approaches in low visibility ia the current operationai practice. Although the selection
of some of the relationships in Table E have been somewhat arbitrary, it can be expected that
the observers report of low visibilities and ceilings will be more {nexact than the cut off point
of these relationships.

1/ Manual of Surface Observations (WBAN). Circular N, Weather Bureau, Washington, D, C,
NAVAIR $01DS0S, July 1968 (AD672-366)

ACKNOWLEDGEMENTS

This publication, one of a series, was prepared for the Federal Aviation Administration by the
Environmental Science Services Administration's Environmental Data Service, Dr. W. C, Jacobs,
Director. Technical supervision for the Environmental Data Service was by Mr. Julius F, Bosen
and for the Federal Aviation Administration by Mr. Arthur Hilsenrod. The text was prepared
and the tables compiled and prepared for printing atthe National Weather Records Center,
Asheville, North Carolina, Mr, Willlam H. Haggard, Director. Principal participants in the
project at NWRC included Messrs. Joseph M. Meserve, Oliver M. Davis, Ronald G. Baldwin,
M. Larry Snelgon, James D. Matthews, David H, Stancil, and Lloyd F. Stevens,

10



This ie one of 41 volumes of Report RD-69-22, The volumes are as follows:

VOL.

——
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CITY

Anchorage, Alaska
Atlanta, Georgla
Baltimore, Maryland
Birmingham, Alabama
Boston, Massachusetts
Buffalo, New York
Burbank, California
Chicago, Illinols
Cincinnati, Chio
Cleveland, Ohio
Columbus, Ohlo

Dallas, Texas

Dayton, Ohio

Denver, Colorado
Detrofr, Michigan
Hartford, Connecticut
Houston, Texas
Indianapolis, Indiana
Kansas City, Missour|
Los Angeles, California
Louisgville, Kentucky
Miam{, Florida
Milwaukee, Wisconsin
Minneapolis, Minnesota
Nashville, Tennessee
Newark, New Jersey
New Orleans, Loulsiana
New York, New York
New York, New York
Oakland, California
Philadelphia, Pennsylvania
P{ttsburgh, Pennsylvania
Portland, Oregon
Rochester, New York
St. Louis, Missour|
Salt Lake Clty, Utah
San Francisco, California
Seattle, Washington
Syracuse, New York
Washington, D, C.
Washington, D, C.

TABLE A
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AIRPORT

Internarional

Atlanta

Friendship International
International

General E. L, Logan International
Greater Buffalo International
Hollywood-Burbank

O'Hare International

Greater Cincinnati
Cleveland-Hopkins International
Port Columbus International

Love Field

James M. Cox Municipal
Stapleton International

Dertroit Metropolitan-Wayne County
Bradley International (Windsor Locks)
Willlam P, Hobby

Weir Cook

Mid-Continent International
Internationai

Standiford Field

International

General Mitchell Fleld
Minneapolia-St. Paul International
Metropolitan

Newark

International

Jobn F. Kennedy International

La Guardia

Metropolitan Oakland International
International

Greater Plrtsburgh International
International

Rochester-Monyoe County
Lambert-St. Louls Municipal
Municipal No, 1

International

Seattle- Tacoma International
Clarence E. Hancock

Dulles International

National
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LIMITS OF LANDING CATEGORIES
CAT. I  Operations down to minima below 200 feet decision helght
and 2400 RVR and to as low as 100 feet decislon height
and 1200 RVR,

CAT. lIIA Below 100 feet decision helght and 1200 RVR and to as low
as 50 feet decision height and 700 RVR,

CAT. IIIB Below 700 RVR to 150 RVR,

CAT. ITIC No external visual reference.

TABLE B

Current operational criteria
Criteria not firm, used for planning purposes

12




CEILING AND VISIBILITY EQUIVALENTS FOR CATEGORIES
OF AIRCRAFT LANDING OPERATIONS CURRENT PRACTICE
CRITERIA for Table X and XI

Category II;

Category Ill-a:

Category IlI-b/c:

Visibility = 1/2 and ceiling = 100
Visibility « 3/8 and celling ¥ O
Visibility =5/16 and celling v O
Visibility = 1/4 and cefling v O
Visibility = 1/4 and ceiling = 0
Visibility «3/16 and all ceilings
Visibility = 1/8 and 21l ceilings
Visibility = 1,/16 and all cellings
Visibility « 0 and all ceilings

Category IlI: The sum of Illa, IIIb, and Illc

TABLE C

13
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RVR VERSUS VISIBILITY (Current Practice)

METEOROLOGICAL
VISIBILITY RVR EQUIVALENT
Statute Feet

Miles (feet)

3/16 (990 feet) 1200

* 1/4 (1320 feet) 1600

* 1/2 (2640 feet) 2400
TABLE D

¢ United States Standard for Terminal Instrument
Procedures (TERPs), Federal Aviation Agency, September 1966,
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CEILING AND VISIBILITY EQUIVALENTS FOR
CATEGORIES OF AIRCRAFT LANDING OPERATIONS
Criteria for Tables XII-XXI

Categor; 11
elow ft. RVR to Equivalent Meteorclogical Observations
1200 fr. RVR

All observations with visibilities greater than
3/8 mile with ceiling 100 feet.

All observarions of 3/8 mile with ceiling not
equal to zero,

All observations of 5/16 mile with ceiling not
equal to zero,

All observations of 1,4 mile with ceiling not
equal to zere,

All observations of 3/16 mile with ceiling not
equal to zero,

Carzgory 1II
ategory llla
Below 1200 ft. RVR to All observations of 1,/8 mile,
700 ft. RVR

All observarions of 3/16 mile or greater with
zero ceiling.

5% of observations of 3/16 mile or greater with
celling 100,

Category llIb
Eeiow 700 ft. RVR to All observations of 1/16 mile.
150 ft. RVR

50% of all observations of zero miles.

Category lllc
Eeiow TS0 ft. RVR 50% of observations of zero miles,

TABLE E




RVR VEP“JS METEOROLOGICAL VISIBILITY

Circular N
Reported Meteorological RVR (500 ft, baseline) at Category
Vistbilities Setting $
Miles (feet) Day Nignht
0 (less than 330 feet) . hd (Illc and 11Ib)
1/16 (330 feet-650 feet) . . (I11b)
1,8 (660 feet-980 feet) 1000- 1400 . (I1Ib and Illa)
3/16 (990 feet-1310 feet) 1400-1800 1200-1800 (Cat, I}
1/4 (1320 feer-1640 feet) 1800-2200 1800-2200 (Cat. I i

* No determination of RVR with respect to meteorological visibllity,

TABLE F

16
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1o ntt 9.0 13,1
nt at 5.9

AVERAGE TIME IN EACH

CATEGORY 1013 16-30
3 105 2841
111a 1143 230
1tz 11e8 20,1
11 o 1 103 2444
it 121 2346

31243 46-60 6190 91=120

2344
127

16,0
247
1.0

14,0
Set

3.2
117
1042
2604
17,7

17,6

Seo
11e9
34,7
174

EIRMINGHAM,

ALL HOURS

TIME IN MINUTES

3
1

)
3

60 61-%0 912120 121=-180 181200 241-380

—_—~ -

TIME IN MINUTES
121-180 101240 241~-360

“)
17.0
118
.1
1646

DURATION MINUTES AND TENTHS

0.4
40,2
34,7
40,3
“0.0

TOTAL OBSERVATION HOURS

54,0
83,7
40,0
$244
93.9

sTev?

7.3
8.2
Toet
T34
T40

104,42
111.0
1024,0
108,2
104,40

93
342

275
1041

o}
2040
27.1
[ 3%Y)
3.5

TIME IN MINUTES
JletS 45080 6190 912120 121=100 101260 241=380

129.%
185,4
139.4
168,64
140.1

109,3
1890

206,93
20240

2%6.0
30043
2780
308.0
291.9

- 18 -

INTERNATIONAL

361400

-

141=000

29,2
6.0

Jolead0

437,)
406.0

L1 2 %Y

able

1247
22,7
214}

8o

T44,0
601,95
80,0

1=90
1
802
29
130
2

1=90
10t.0
4049
17,9
82.0
42,9

1=90
20,7
9.9
37,0
32,0
3%.3

SleALL

JANUARY 1956 - DECEMBER 1965

PERCENTAGE
1=90 91eALlL  1eALL

PERCENTACGS
1-90 91-ALL 1-ALL
ot2 «0e 16

PERCENTAGE
1=90 91<ALL leALL



BIRMINGHAM, INTERNATIONAL

NO WIND TABLES FOR THIS STATION




BIRMINGH
TADLE 3111 - TEWPERATUNE < 33 DEGREES (4). TRHINGMAN. INTERNATIONAL

0700 - 1300 (2987 L]
PREQUENCY DF DCCURRENCE 0 9371 OBSERVATION ROURS)

TINE IN MINUTP
::VIOQ’Y l-l: 18230 31-43 46=60 61-%0 91120 121180 101-240 2013160 3el-080
111 1 {
111
e
1 oe 11 1 1
1t

YOTAL TIME IN FACH DURATION WOURS AND TENTHWS
TIME IN WINUTES

i:V!GOIV 1213 16-30 31-43 46280 61-90 91-120 121180 101+240 241-360 341-480
tita .3 1.1

111

e

1 e 11t .3 1.1

1

AVPRAGE YIWME IN FALH DURATION MINUTES AND TENTMS
TIME IN MINUTES

CATEGORY  1-13 18=30 31-43 #6860 61-90 91120 121«180 101-240 261-360 361-400
1" 13.0 3.0

s 1%.¢0 8).0

1i1e

1Ire

Il e 111 1%.0 83.0

111

1400 = 2100 (29224 DBSEAVATION MOURS)
FRPQUENCY DF DCCURRENCE

TINE IN WINUTES
CATEGORY  1-13 156-30 3143 4860 01-90 91-120 121+100 101-240 2412360 361-480
3

111a 3 2

11te

e

11« 1n 1 1
1t H H

TOYAL TIME IN EaC™ DURATION WOURS AND TENTHS
TINE TN WINUTES

CATECORY  1-13 16-70 31-43 46-60 6190 91=120 121~100 101260 241-380 361480
1R .

1114 i.d 1o

1

e

e 11! ) 1.9

1 o7 14

AVERAGE TImE [N EACH DURATION MINUTES AND TENTNS

TINE IN NINUTES
TEGORY 113 16230 D1vad 48-60 61-90 91~120 121=180 181-240 241360 3&1abb0

(¥

11 1.0

11 215 &1L0

1

IRR{1Y

1o« It 18.0 172,0
1t 21.9 &).0

2200 - Q800 (32877 DOSERVATION HOURS)
PAEQUENCY OF DCCURRENCE
TIME IN WINUTES
CATEGORY 1413 18=30 31-43 #0680 61-90 ¥1e120 121=100 101240 241360 3814080
1

Tita 1 1 1

111

[ RR14 1
11« 111 1 1 1
e 1 1 1

TOTAL TIWME IN ZACH DURATION WOURS AND TENTHS

TINE TN MINUTRS
CATECORY  1-13 16«30 31-49 «6~60 61-90 91-120 121=100 101-240 241-380 Jo1-480
! b

1

11ta ] o 1.8

111

111c 3.0
e 11 .3 1.0 ).0
1t -) 1.8 3.0

AVERAGE TIME IN EACHM DURATION MINUTES AND TENTWS

TINE IN MINUTES
CATEGORY 1-13 16-30 )i-43 #6-60 61-90 91=120 121100 181240 241~360 361ea80
1 2

1134 15,0 22.0 .0
111e
111¢ 100,06
It e 111 180 8.0 t80,0
11 15,0 0.0 100.0
AL (87672 QBSEAVATION HOUAS)

FREQUENCY OF OCCURRENCE
TINE IN WMINUTES

CATEGORY =15 16230 )1-43 «5-80 61-90 91-120 121=100 191=240 241360 361=490
11 i L) 1

111s 2 3 2 2

111

1i1c 1

11 - 111 2 1 1 1 ?

11t 1 H 2 i 1

TYOTAL TIME IN EACH DURATION HMOURS AND TENTMS
TIME IN MINUTES

CATEGOAY 1219 (630 D13 464060 61-90 91-120 121=140 101-240 241=380 36lesto
1 o3 loe 1.

1ita ] .l 1.4 2.3

1i1e

111c 3.0

i1 e 111 .3 2} 1.1 1.0 9.9

131 % ] 7 1.6 1.9 3.0

AVERAGE TIME IN FACH DUPATION RINUTES AND TENTHS

TIME IN MINUTES
CATEGORY  1-13 16-30 )1-4% 46:50 61-90 91-120 121-100 101=240 241=380 Jo1«400
11

15.¢ 21.) 83.0
111a 15.0 21.3 &3.0 5.3
1140
ti1c 140,0
11 « 111 15,0 1e.0 83,0 110.0 178,0
111 13,0 21,9 1.0 LI ¢ 140,0

- 121 -

JANUARY 199p

‘e

il

4l

A8l

Alle

“8le

A0l

481

4lle

(3 383

alle

adle

1=-%0
2
H

1-90
3.0
3%.0

.0

1-%0
21.0
.2

~ o

1-%0
.
2.1

1-90
22.0
1.7

135.0
51.8

1-90
7.2
34 )

7.
n.0

- DECEMBER 19893

1LY

vi-ALL

LACT 108

$l-AtL

9l-All

.9

91-atL

172.0

9i-ALL

e

®1-ALL

91-ALL

100.0
165.0
1800.0

9l-ALL

-

91-ALL
3.0
7.7
).0
*l-ALL

180.0
1540
180.0

ledll
2
2

1-atL
1.3
1.3

1.3

l=ALL

9.0
9.0

39.0

1=aLL

Y

ledtl
21.0
28,2

94,0
P IR |

l=ALL

1=sLL
22.0
41,7

180.0
101.7
%)




STANTNGHAN, INTERNATIONAL
:

TASLE 21w - TEWFERATURE < 3) TEGRERS (Pry wiTH FOG, NO PRESIPITATION, AND MiNC < % aN3IT§,
D700 - 1700 123371 DESERYATIUN mIURS) JANURAY 1988 « LECEAES 1963
FREQUENIY NP GOCvRRENCE
TINE IN MINUTES
CATECTEY 113 16-30 J1-63 42-80 81-90 9i<1/2 1Z21-180 101249 201-95C 381800  adls 190 Bi-aLe ledtl
Al 1 1 i
1 Y 1 3
] ]
‘ (R 1
et 1 i 1
[§%
TOTAL TIME IN Balm DU-ATION »GuRe ANC TEMTHS
Tink th AINUTEY
CATECORT 1-13 14-30 11-43 ¢6-60 01-90 Pi-1I0 121100 181-200 2e1-382 ) e 190 ®1-aLL Lleait
N 1.1 1.1 i
feea 1.1 1.1 1.1
| 1118
[R313
(RN A Y 1 1.1 1l
[§3
AVERAZE T[mg [N PACN QURATION m{WUTES AND TENTMS
F TImE IN WiMJTEY
! CATEGIAY 1«13 18=3C J1-43 #6-80 4180 V1«10 121-180 101240 241380 331 a0l 1-40 wi-aLL L=dvy
’ 11 .2 63.C 8).5
| tn 83.0 .0 210
1R8]
1318
1L e 111 63.0 e).c ©).G
1t

1400 - 2100 129224 QHSRRVATICN wQuURS)

ND OCCJURRENCE OF D4TA

2200 - 0000 I3FATY COSPNVATION MOURY)
FALQUENIY OF OCCURRRMEE
TImg [N RINUTEY

CATECOAY 113 10=30 IL=45 46-60 #1-0C ®1-12% 121-180 101240 201965 Joieedd e 1-02 .

11 1 1

s 1 i ) 3

11t

1 3014 [} 1 1

11 = 111 1 1 ] 1 1 3
' n 1 1 1 2 1 3

TOTaL Tiswg |w €aCH DURATIOm udAY 440 TENTMS
TIRE M miNuTe§

SATRLIRY 119 10-30 Di-43 4¢-c0 #1-90 $1~120 121180 18L-200 al1-340 Jol=s82  atble AJETINY IETINN
1

o~ ..
1118 B .. 1. 2.1
1118

105¢ 3.0 )¢
1o« 111 B 1.8 . . 3.1
1t .3 ). 1,0 1.7 “.?

AYPRAGE TIME Ih CalN CURATION miwut@S AnD TEmTus
TIME IK *{RUTES
TATQLORY 1019 18+00 31243 48-6C 41=90 91=120 121180 181000 241740 Jplaadd able 1-8C #1401 IR INY
11 2.0 .0 1.0
13.0 3.0 .0 .7 )7 ’

100.0 100.0
3.0 108,0 101.7
1.5 180.0 ®%.)

srne=

11
11
11
1] 111 13,0 110.0
111 14.0 3.0

vaTion wOuRY:
PREQUENSY OF OCCuAREnCE

' TINE 1IN MINUTES
CATUCOAY  1-19 10-00 D1-43 «4-40 61-90 91-120 121-180 181-2¢0 2a1-340 lele 4. 1«90 ¢ledlr lesln
1! 1 1 2 2
} 111a 1 1 2 “ N
111
i 111¢ 1 3 )
] 11 « 111 1 1 1 1 H H .
i 111 1 i 1 H i ]
1 TOT4L TINE 1™ £6Ch DURATION nOUR] ANC TEWTHE
) Ting tw minuted
v CATEGORY 1-15 18230 31.03 44280 0190 ®12120 171=160 181-380 2412300 141480  4¥]e 1290 #l.4iL ledlL
; i1 .. .1 1.4 1.e e
1114 2] N 1.9 .7 3.2
1118
111¢ 4.0 3.9
11 « 111 ] kol 1.4 .0 1.3 .1
1 .1 1.9 3.2 1.7 4.1

AVERAGE TING IN Q4CH DUMATION AINYTES AnD TNIM3
Ting 1N RiNOTEE
CATRLOAY  1o19 10-30 D10 4940 41-90 912120 J21~100 181200 241349 Jol-ae2 4tle 1-90  eledLi

‘ 11 12.¢ (18] t.9
1114 1.0 23.0 13.% (391
1018
! 111¢ 180.0 180.0 180.0
! 11 & 111 19.0 8} 0 110.0 100.0 .0 149.0 9.
11 19.¢ 0.0 100.0 9.9 190.0 *%.}
- 31 -




BIAMINCKAN, INTEANATIONAL
151, wit= B0G, N% PRFCIPITATION, AND WIND 912 MNQTS,
JANUARY 31936 = DFCUNBER 10p9

TANLE XV « TEWPERATURE <)) CElnrEs

MO DCCURREMCE OF DATA

23 =




BIRAMINGNAM, INTERMATIONAL
TANLE XV] = TEMPERATURE ¢ 29 DEGAERS (F),
JANUARY 1996 « DECEMBER 1943

NO OCCURRENCE CP DATA

- 34 o



SIRRINGHAR, 1NT) oney
BAATYRE € 29 SEGRIEY (h3s w1t 028, MO BRECIRITATION, 4N3 wikD € b Ty,
JANVARY 1994 o DRIENAGA (949 '

TAOLP AVE] et

QF tata

-3 -




TAR. ¢

XAV

. Terps

R0 € 28 CEREEFy

PlUafNtmiw, InTEANR T IGNAL

i

NI CICURRENGE

n FDG, NG PAE

TTATTN,

LI A NY

AN wiSC 942

anarg,

SASCARY 990 - FER2EN 192y




Alaminimam, INTEANATICNA
TABLE Xu - TEMPERAT_AE . 5 b ) £ ToNAL

TRELY o,
"0 - 100 2331 OBSEAVATION MLURS)

FREQUENCY QF QC( uNapre

TIME N MINUTES
5:7[50“' To13 16000 31-09 @bttt 8190 v]=120 121«18) 181240 ai=8n Ioles80
12 i 1

- 2 i
s . 3 ) \
[ 481 1 2 i
e 1 1
It « 1N “ ? 2 2 1
nt 3 ] 2 1

TOTAL TIME [N EACH DURATIUN HOURS AND TENTHS
TIME [N WINUTES

CATECORY 1-13 18-90 31-43 «6-80 81-90 91-120 121~-180 181-240 241380 361480
1 1.9 1.5 1.3 .8 1.t

1i1a .7 2,1 LR} i.1

f11s .2 o7 oy

T1e 3 1.9

Il e 11t .7 .8 1.9 2.1 2.1

rnt .3 143 1.3 1.9

AVERAGE TIME IN EACM DURSTIUN “INUTES AND TENTMS

TIME IN MINUTES
CATEGORY 1-1%5 16-30 31-43 <5-60 51-70 91-120 121-180 181-240 241-360 3812480
1

1 9.3 23,8 Iy.0 «8.0 5.0

111a 10,3 23,8 ~cow 63.0

e 16,0 193 7.0

JARIY 23.0 i1s.0

11« 111 10.3 23.% we.g 63,0 127.0
t 16,0 23,3 =~v.g L0

1900 - 2103 (29224 OBSERVATION WOURS!
FREQUENCY OF UCCURRENCE

TIME IN WMINUTFS
CATEGORY  1-13 15-70 J1-65 «b-6) 6'-90 41-120 121-180 181=240 241~350 3o1-480
1 2 2

1 2 1

fita 1 . 1 1

1118 i

111c 1 1
1« 11t 1 2 2 3 1

111 2 1

TOTAL TIME IN E&CH DURATION HOURS AND TENTHS
TIME 1IN MINUTES

CAYEGDAY 1-19 1630 J1-4% «8-60 61-90 912120 121-180 161-240 241-380 361-480
11 2 ' .3 3.2

111a .l 1.6 .7 ).0

1t o

e e T.8
11« 11 ol X ] 1.3 1.1 .2

11 8 1.0

AVERAGF TIME IN EACH DURATION MINUTES AND TENTHS
TIME IN MINUTES

CATECORY 1-13 1630 31-45 «06-80 61~90 91-120 121-180 181=-240 241-360 3&]1-~480
1 7.0 16,3 39%.c 192.0

11ta 6.0 24.3 9.0 180.0

1118 a0

111c 23.¢0 470,0
11 e LIt 6.0 23.0 139.0 87.0 192.0

1 22,9 62,0

2200 - NA00 (32077 OBSEAVATION HJURS)
FAFQUENCY OF OCCURAENCE

TIME IN MINUTES
CATECDRY 1413 18-30 31-43 466D 61-90 91120 121=180 101~=240 241=360 Io1~e8D

11 b 1Y 33 13 13 9 8 2 1 1
1i1a 16 9 13 ? & ? b 2 .
1118 L] 3 2 2 1 . 3 1 3
¢ 3 1 1 ' 2 2 1 1
1t e 111 ie 0 16 13 1 16 13 3 19 2
11 Y [ L ] 9 T - 7 11 H

TOTAL TIME IN €ACH DURATIQN HOURS AND TENTHS

TIME IN MINUTPS
CATECORY 1-13 16-30 31-43 «6-60 8190 91-120 121-180 161240 241-380 36)-s8"
1

I 8.9 ls&,0 8.6 1l.e¢ 11,9 11,0 s.1 .1 .,y
111a 3,2 3.3 0.0 6.3 7.5 1.3 12.0 8.6 18,8
11re 1.2 .1 1.3 2.0 3.8 tot 4,8 3.8 11.2
1r1c 1.2 .0 1.0 3.7 1.6 ., 3.0 .5
11« 111 3.1 0,1 10,06 ll.e 10.1 27,4 33,2 +,? 63,1 14,6
111 1.3 2. 6.1 AR IR Y P4 1.7 AL 10,1 52,3 6.1

AVERAGE TIME IN EACH DJIRATION MINUTES AND TENTMS

TIME IN MINUTES
CATEGORY 1-13 14-30 31-43 46-60 61-90 91120 121-18N 181=240 241-32L0 3a]-482

11 12,1 23,9 39,6 %2.6 79,0 10V, 133.9 10,0 258.0

1i1A 11.9 21,7 3v.8 3.7 73,0 94,9 133,60 197,60 281.9

11s 1.7 26.0 39,5 52,0 75,7 98,9 138,3 230.0 81,7

11te 26,0 33,0 80,0 73,5 10m,1 146,3 22¢,% 269.%

11 « 111 13.3 26,2 %9.8 S52.8 77,7 102.7 19%,.2 194, 302.9 431,90

111 16,8 23,3 «0.6 %4.8 Yo, 10D, 143,83 202.0 20,1 406,0
AL 187872 CRSENVATION HOUAS)

PAEQUENCY OF QCCURRENCF

TIME [N MINUTES
CATEGORY 1-153 16230 31-09 08-60 61290 91-127 123180 181=740 241=300 36148
1 ?

8 sl 17 le 10 L 2 ? H
T11a 20 16 1?7 r L] 2 3 2 4.
1139 ? L) . 4 ) L] 3 1 3
11c . 1 1 3 ? 2 1 i 1
11 « 111 19 Ll 20 13 17 1% 14 . 13 ?
t1 8 11 11 8 10 L) . 3 1t 1

TOTAL TIME IN EACH DURATION HMOURS AND TENTWS
TIME IN MINUTES

CATEGORY 113 16-30 31-43 «6=60 61-90 91=120 1212180 101-260 241360 J61-480
1 8,9 18,1 11.2 12.2 12.9 1.9 s 8.3 (T3]
11ta 1.9 8.2 Mlus 5.5 1.3 TR 12.9 5.6 19,8
Ii1e lee 3.1 2.5 4.0 3.8 LI} 8,0 3.8 1.2
e 1.6 -8 bed 37 1.7 ‘N 3.8 .9 7.0
1oe 11l 3.9 9.6 13,6 llee 2. 27.4 39,1 12.9 88,9 16,4
83} 2.0 LY T 7.3 12,2 1,4 L) 10,1 2 .8

AVERAGE TIME IN EACH DURATIUY MIn TES Al TENTHY
TIWE [~ MINUTES
CATEGDRY 1-15 18-30 31-6e% «6-80 51-90 91123 121180 1812240 241-%6% Yo l-48N

1 11.2 23,6 39,4 32,1 71,6 103.1 159.4 298,10
1A 1LY 3.3 60 59,7 a0 AL 196,08 281,19
1m 12.0 23,3 V7.8 0.0 s, 1014 138,19 281,
2314 2.0 3.0 A3 Th6 109.0 106, s67,9 19,8
11 o 111 12,3 28,0 40,2 %2.5 7%« 102.7 1%1,4 2.9 831
1284 e 23,1 w1, Se.8 T2 1820 LRSS 2001 ADALT

TR0, N PAFCIPITATION, AND WIND € 9 wNOTS,

JAMUARY juss - UFCEMAES

“Ble 1-99  Sl-aLL
20
17
“

i 1

1o 1

1 i

481 1-%0 9l-AtlL
6.0
3.2
1.9

ot 1.9

5.1 2.1

3.2 1.3

“81e 1 90 91-ALL
19.8
26,2
22,5
23.0 114.0
30.3 127.0
7.4 114.0

a8le 180 9l-Atl
3 1
6 1

1
1 1
1 & 2
1 3 L
a0le 1-90 91-ALL
2.1 3.2
2.8 3.0

"
e T.0
9.0 3.3 12.2
8.3 1.8 4,2

481e 1+30 9l=ALL

40,0 32.8 3806.0
500.0 3s.? 300.0

48l 1=90  91-ALL
1% 12

13 ]

18 11

[] o

1 17 .8

1 38 27
“B8le 1-90 ®1-4lL

52.6 20.2
29.6 40,1
10.3 29,6

6.4 17.8

8,6  $1.3 1%8,8
8,1 28.4 98.5
el 190 91-4LL

30.23 130.9
313,58 165,2
34,3 161.%
48,4 175,86
18,0 “0.0 190,83
“88,0 ‘a8 210.9

481 1-50 9l-aLL
110 13

£1) 13

26 12

] 7

2 9 sl

H 48 29
“ble 1-90 91-ALL

8.3 29,4
3%.0 40,6
12.9 16,1
6.0 2248
17.6 99,8  173.1
16,6 33,4 100,8

LY 28] 1-80 9i-aLL
28,3 135.6
3.0 1264
.3 17647
4,9 193.0
20,0 LLES] 2n3.7
“91,0 41,7 22%.0

1963

VAN

PP

P

1-ALL
19.8
26.2
22.%
69,8
39,1
38.3

1-atL

,BN— g

1-alt
45,3
40.0
34,0
248.5
ite.1
1%1.8

1-4tt
78.8
66,9
9.1
247
210.1
128.9

1-a1L
40,8
60.4
30.9
106.2
100.8
117.1

leaLlL
143
79
3s

144
kA

1-aLlL
90.7
2.0
46.1
0.4
232.8
162,14

1-ALL
8.0
1%,.7
76,8
11e.2
.0
110.7

84,30



SIS,

TuTaL

1y

Y rwg

TELCw

AVENRGE T}

TOTAL YIME

ca
1
1ra
e
rc
.
[

TECURY

1t

S TeMrbRaTRF L 3y ey, L F

o PERE]
LM

IR InGram, INTEANATIONAL

(25571 OBSEAVLTION 2URS)

TIWME TN MINUTES
121=180 181-24C 241=360 361-480

1

TIME IN ®INUTPS
121-700 1812240 241-3060 Jt1-tdD

2.1

~~

ERE R T A T B L A S e N -3
23 7 - ¢ )
4 It ¢ 1 < 1
3 3 H
1 1 1
i “ 3 ?
7 2 H i i 1
I E2LW DURATION WOURS AND TESNTMS
1=15 1630 3i-43 a5-80 £1-92 Yiei20
. 3.0 .7 1.8 3.v 1.8
1.¢ 2.2 l.s Teu 2.4 1.8
o 1.2 s
.4 .. 1.%
P 1.0 1.e 3.8 3.8
1.3 .9 . ) 1.3 e
ME DN CBATH CokaPION MINGTET A0D TENTRS

1-15 16-30 J1-a3 a8-50 Al-vD) Wle140
W 250 0.0 %e.0 TLLT 1090
10.6 20,72 4,0 %'Q Ti.0 0 109.3
e’ 230 DL

19.0 25.0 a0
1ie% 2%.0 s=.0 A% 1i4.8
13.u 23,3 w3.u 60.5 T5.0  11s.0

1400 - 2102
Q¢ UCL JRRENCE

1-1% 1h=0 31-w8 w6-60 al1-90 91-129
24 ) S 1
5 ] 3 3
. L
1} !
23 5 3 2 <
? E] 2 1

IN Falr DURATION mOURS AND TrHTHS

1-19% 15-3G 31~48 ob~80 61290 v¥1-120
3.0 1.9 3.0 1.0

1.0 2.1 .9 1.0

.l .

sl o
3.e 2.1 ' 1.8 .t
1.1 1. lee 0

TIMF IN WMINUTFS
121180 181240 2412360 3t1.480

27,0

127,0
127.0

(2922« OBSEAVATION MDJRS)

TIME IN MINUTES
121180 181240 241=35C 36l1-480
1
1

TIME TN MINUTES
121-180 181=240 241~340 361~480
3.2
3.0

AVERAGE TIME IN EACH DURATIQON MINyTES 840 TENTWS

[4
M
rita
1118
e
1.
1"

ATEGORY
1

in

1-15 16-%0 31-4&% w6et) 5])-9Y ¥1=-123
M. 22.6 In,2 40,0
10,0 23.2 &L.) ¢0.0

I AT

6.5 23.0

8.7 2%.2 .0 %3%.0 7TT.0
Y. 0 23,3 4L 2.0

2200 - 000

FREQUENCY b UCCORAENCE

CATEGOAY 1413 16<30 21-6% wt-t) 51-90 91-120
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