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RHEIN MAIN LOCATION AND TERRAIN SUMMARY

LOCATION

Rhein Main Air Base is located at latitude 50 degrees 02 minutes
North and Iongtitude 08 degrees 34 minutes East. The civilian
side of the field has ICAO identifier EDDF and station locator
10637. 10 is the block number for Germany. The military side
is ICAO identifier EDAF and has locator number 10636.

TERRAIN

The field elevation of Rhein Main Air Base is 365 feet. The base
is located on a flat rise of terrain from the low ground of the
Main River and Rhein River valleys, about six nautical miles
east of Wiesbaden. The relatively flat Main River and Rhein
River valleys extend twenty to forty miles west-southwest and
southwest from the base. Rhein Main Air Base, surrounded on all
sides by woods, is located on the left bank of the Main River in
the north central edge of these valleys. Seven miles to the
northwest of the base the Main River Valley is bounded by the
Taunus Mountains which form a barrier oriented southwest to north-
east. These mountains rise to elevations over 3000 feet MSL. To
the south and southeast of the base the terrain rises slowly to
the Odenwald Mountains with elevations from 1500 feet MSL to 2000
feet MSL.

1-2
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LOCAL WEATHER AND EQUIPMENT

Frankfurt/Rhein-Main Flughafen is situated in an extended basin with forests.
It is 4km south of the Main river at Russelsheim and 10km southwest of the city
of Frankfurt. The Main and Rhein rivers join 17km west-southwest of the airport.
The Rhein-Main plain is surrounded, except on the south, by mountains which shape
the prevailing wind flow and affect the weather at the airfield.

GENERAL

Winter weather at the Frankfurt/Rhein-Main airport is characterized by low stratus
ceilings, clouds and fog. During summer, the weather improves markedly. In the
close vicinity of the field, severe thunderstorms are rare. Thunderstorms normally
form and hold over the Taunus Mountains to the north and over the Odenwald to the
south. These mountain deflect and focus the prevailing wind flow, but also,
during the winter, create a basin of cold air storage. Fog formation in winter is
enhanced by air pollution trapped in the valley.

WIND DIRECTION AS AN INFLUENCE ON AIRFIELD WEATHER

Wind from south through west:

Prevailing wind direction at Rhein-Main is from the southwest, due to the
configuration of the Rhein-Main valleys and the Taunus mountains. Strong southwest
winds flow through the valley in advance of strong frontal activity and then shift
to westerly after frontal passage. Crosswinds are not usually a problem since the
runway is aligned with the prevailing winds.

Weak winds from the south to the southwest favor the formation of fog, by advecting
moisture from the forests, grasslands and the broad Rhein river valley.
Persistent fog situation are terminated by the increasing wind velocities associated
with the approach of frontal systems. South-westerly winds may also cause cloudiness
over the Taunus from orographic lifting.

Wind from the northwest:

Northwesterly winds are rare because of the deflection of the Taunus Mountains.
Almost immediately after the passage of a cold front, clouds break up and
temperatures increase briefly from insolation. As air fills in behind the front,
temperatures then begin to fall. The surface winds under these conditions veer to
the west, though at an altitude of a few hundred meters, the flow is from the
northwest. Strong northwesterly flow produces turbulence and shear for aircraft
on Final Approach, though winds are quite light at the surface. Strong northwesterly
flow of unstable air, though rare, brings the normally stationary thunderstorms down
off the Taunus and across the airfield.

Wind from the northeast:

The secondary maximum in prevailing winds is from the northeast. These winds are
also produced by the Taunus and the Wetterau plain northeast of Rhein-Main. Daytime
northeasterly flow is produced by strong high pressures east of Rhein-Main. The
gradient flow from the Siberian High, for example, is focused by the Main valley.
On clear fall and winter evenings, radiation cooling over the Wetterau plain also
produces northeasterly flow, often in contrast to the gradient wind. If this flow
accelerates to 5 knots, fog formation will often be prevented, and fog in existence
may be dissipated.

L . i---I U. - .ji



At speeds below 5 knots, and especially after precipitation occurs, radiation fog
forms during the early night in the Main valley and in the forest clearings north
and east of the airfield. This fog is often carried over the airfield.

Wind from the southeast:

Winds from the southeast are deflected by the Odenwald and are therefore rare.

AIRFIELD WEATHER EQUIPMENT

All observations, weather equipment and maintenance are provided by the
Deutsche Wetterdienst for the airfield. The USAF has no permanently installed

observing equipment at the field.

BAROMETER

Mercurial lla.

TEMPERATURE

The DWD has a direct reading electronic temperature/dewpoint set and in addition
Wet/Dry Bulb instrumentation installed in a 2 Meter Instrument Shelter.
Measurements are representative. However, a Systematic error of +0.3C occurs with

the Wet/Dry Bulb set on cold days with a NE wind carrying body heat into the

instrument shelter.

WIND

Two Cup type anemometers are located on 10 Meter wind masts at each end of the
runway. The wind direction, speed and 10 minute averages are recorded on drum

type electric trace recording equipment in the observer shelter. Only the east
wind record is examined for peak winds and gusts for synoptic records, through
both traces are kept on file.

VISIBILITY

Since the airfield is surrounded by flat terrain and forest, long range visibility
markers are poor to the N, S, and E. The ROS is located at the East end of the
filed. There are numerous visibility markers inside the forest perimeter

(1km East, 4km West). In addition, there are six transmissometer sets with

continuous recording of RVR available for each set.

CLOUD HEIGHT

Cloud height is determined with two fixed beam/rotating detector ceilometers, one
at either end of the runway. The equipment is accurate up to two thousand feet.

1-12
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OPERATIONALLY CRITICAL WEATHER CRITERIA

1. Aircraft Operations (Also see AWSP 55-1 & AWS VA 55-2)

a. Winds

(1) Maximum Tailwind 10 Knots - C9

(2) Maximum Crosswind 30 Knots - C9

(3) Maximum Crosswind 35 Knots - C130

(4) Maximum Crosswind 25-25 Knots - C141

(5) Maximum Crosswind 27 Knots - C5 (Varies with instrumentation and
weather)

b. Winds for Drop Missions (Most drops must be VFR (020/4.3), some VFR
(015/3.0))

(1) HE - Heavy Equipment

Drop Wind S 40 Kts (AF Equipment)
. 30 Kts (Army, Most Common Type)

Surface Wind S, 17 Kts (With Parachutes)
1 13 Kts (Without Parachutes)

(2) CDS - Container Delivery System

Drop Wind 40 Kts (AF)

30 Kts (Other)

Surface Winds < 13 Kts

(3) HALO - High Altitude Low Opening (Must be able to see the ground)

Drop Wind - No Restriction

Surface Wind 1 13 Kts

(4) TTB - Tactical Training Bundles

Drop Wind : 40 Kts

Surface Wind 1 25 Kts

(5) PERS - Personnel

Drop Wind : 30 Kts

Surface Wind : 13 Kts

(6) LAPES - Low Altitude Parachute Extraction System

Crosswind 35 Kts

2-2



(7) IFR Drops

Terminal Minimums OR 300/.4

Formation Terminal Minimums 300/1.0

(8) AWADS - Adverse Weather Aerial Delivery System

Ceiling and Visibility 500/1.0 (Approx.)

2. Local Weather Warning/Met Watch Advisory Criteria

a. Wind

(1) > or equal to 40 Kts - LWII

(2) > or equal to 25 Kts - MWA

(3) Low level wind shear within 5 NM - MWA

(4) Severe turbulence below 10,000 Ft - MWA

b. Ceiling/Visibility

(1) < or equal to 1000/2.0 NM - MWA

(2) < or equal to 300/.4 NM - MWA

(3) < or equal to 200/.4 NM - MUA

c. Precipitation

(1) Hail -> or equal to 1/2 inch - LII

(2) Heavy snow, 2 inches in 12 hours - LIN

(3) Heavy rain k 2 inches in 12 hours - LWW

(4) Freezing precipitation or ice pellets - LI.,.J

(5) Snow accumulating > trace - MWA

(6) Severe icing below 10,000 Ft - MWA

(7) Heavy frost - MWA

d. Thunderstorms/Lightning

(I) Thunderstorms within 10 NM - MWA

(2) Tornado within 10 NM - LWW

(3) Probability for Lightning Conditions (POLC) greather than or
equal to 80% within 25 NM - MWA.

2-3
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e. Temperatures

(1) Freezing temperatures (01 May - 15 OCT) - LWW

(2) Temperature Drop 20=F in 12 hours or less reaching 32°F

2-4



CLI MATOLOG ICAL SUMMARY

RHEIN MAIN AIR BASE
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RHEIN-MAIN AB GER
Elevation 365'

RHEIN MAIN CLIMATOLOGICAL SUMMARY

AIR MASSES

Due to the configuration of Europe and its being located in the zone of prevailing
westerlies, the most predominant air mass affecting Rhein-Main during all seasons
is maritime in its origin. Maritime polar air masses are prevalent from fall
through spring. Continental air masses are in the minority with continental
polar occurring during the winter when low to negative zonal flow is caused by a
well developed Siberian high or during the summer when a high pressure cell
breaks off the Azores high and becomes stationary over central Europe.

CLOUDINESS AND VISIBILITY

The maritime influence is quite evident when sky cover statistics are examined.
Annually, cloudy skies (greater than 6/10 coverage) occur 71% of the time with a
maxima in winter and partly cloudy to clear skies (5/10 coverage or less) occur
18% of the time with the maxima in summer. Air mass stability and southwesterly
flow through the Rhein Valley with its moisture and pollution sources cause
October to have the poorest flying weather during the morning hours (0600-0800).
Ceilings of less than 200 feet and visibilities of less than 0.4NM occur 15% of
the time (five days). However, alternate minimums are met 50% of the time and
this figure rises above 80% during the afternoon. Conversely, the best flying
weather occurs April through July with above minimum conditions existing 97% of
the time.

TEMPERATURE

A graphical portrait of the temperatures at Rhein-Main shows a standard climatological
curve. Extremes above 100 degrees F and below 0 degrees F are rare. Freezing
temperatures usually are recorded from November through May.

PRECIPITATION, THUNDERSTORMS AND SNOWFALL

Precipitation amount is fairly uniform throughout the year with a maxima during the
summer and a minima during the winter. On the average, a trace of precipitation
is reported every second day. During the summer, greater amounts of precipitation
fall due to thunderstorms and convective showers. However, during the winter, total
accumulation decreases and frequency of occurance increases. A trace of snowfall or
greater has been recorded from November through May, but the greatest frequency of
occurrence and accumulation is December through February.

WINDS

Frontal-pre and post, and strong zonal flow result in a prevailing wind direction of
southwest. Non-frontal, pre-frontal and weak zonal flow result in a wind direction
from the northeast due to the configuration of the mountains extending from the north
through the east and the down slope mution into the Rhein Valley. Wind speeds greater
than 40 knots occur with thunderstorms, instability lines, frontal and post frontal
weather.

(The following climatology tables were extracted from the RUSSWO, period of record
Sep 46 - Dec 76).
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January

Median Conditions _% Chance

PREV 8THS SKY
Time (Z) CIG VIS TT TD ALSTG WIND COVER PCPN OBST

00-02 040 5+ 34/1 31/0 3005 SSW8 6 19 16

03-05 035 4.3 33/1 30/-i 3005 SSW8 6 20 19

06-08 030 4.0 33/1 30/-l 3004 SSU8 6 20 21

09-11 035 2.7 35/2 32/0 3006 SSW8 6 2L 22

12-14 035 4.0 37/3 33/1 3005 SSW8 6 2n 17

15-17 035 4.0 3814 33/1 3003 SS118 18 iIs 1

18-20 035 4.3 36/2 32/0 3005 SSW8 6 18 15

21-23 035 4.3 35/2 32/0 3005 SSW8 6 18 15

% Chamce of OerationaLly Sign ficant 1I ather

WINDt FZRA SNOWa <200/ <300/ 1< 1000/ < 2000/
Time (Z) 25 KTS TSTM FZDL TRACE .4NM .4Ni 0.2NN 4.3NM

00-02 1 .6 6.0 04 05 27 58

03-05 1. 1,2 7.2 04 05 32 62

06-08 1 1.2 6.7 08 09 40 68

09-11 1 .6 7.0 06 07 41 71

12-14 1 .8 6.7 03 04 32 64

15-17 1 .3 6.4 03 04 31 62

19-20 1 .1 .3 5.7 03 04 24 56

21-23 1 1.0 5.3 03 04 26 58

PK W ND MA 24 MAX MO MAX SNOW MAX MIN
E/11 PCPN PCPN DEPTH TEMP TENP

42/48 .74 3.86 9 60 ,z

NOTE: ONLY TW0 OCCURREPCES OF IND -- 4) KTS.
_ HAIL REPORTED ON. TIME BITWEN 18-20Z.

S U. .S G P 0 1977-261-301 / 373FORM

AF SEP 3 3125 GENER, 2-7 OSE t&'"x i o q

MEMO .

0Q



February

Median Conditions R______ ____SKY % Chan_e
PREV 8THS SKY!

Time (Z) CIG VIS TT TD ALSTG WIND COVER PCPN OBST

00-02 050 5.0 34/1 311/0 30Q NE 5 5 15 15

03-05 050 5.0 34/1 30/-l 2999 NE 4 5 15 15

06-08 045 4.0 33/1 30/-i 2999 NE 5 6 17 19

09-11 045 4.0 37/3 31/0 3001 SSW9 6 18 13

12-14 050 5+ 40/5 32/0 3001 NNE8 6 15 5

15-17 060 5+ 41/5 32/0 2998 NNE8 - 1 5,

18-20 060 5+ 37/3 31/0 2999 -NNE7 6 15 7

21-23 070 5+ 36/2 31/0 3000 NE 5 5 3i 11

% C ance of Operatioially Si nificant Weather-
WIND ?t FZRA SNOW _ : < 200/ < 300/ ( 1000/ <. 2000,'

Time (Z) 25 KT TSTM FZDZ TRACE .4NM .4NM 2.ONM 4.3NA

00-02 1 4.7 03 04 19 5i

03-05 1 .2 5.3 03 04 1 22 51

06-08 1 .4 6.7 04 04 33 62

09-11 1.1 7.4 03 03 28 62

12-14 2 .6 4.3 02 02 18 46

15-17 1 .2 5.0 02 -- 02 21 44

18-20 1 .2 3.1 02 03 13 43

21-23 1 3.2 03 04 14 46

PK WND MAX 24 MAX MO SNOWMAX MIN
E/W PCPN PCPN DEPTH TEMP TEMP

33/40 1.29 4.68 8 64 -.4

NOTE: ONE OCCU RENCE 01 UND - 40 KTS.

O -LU.S. G P 0 1977-261-301/1373
FORMAF SEP77 3125 .... GENERAL 2-8 OSE t8 x I oq "



March

Median Conditions % Chance
:PREV 8THS SKY

Time (Z) CIG VIS TT TD ALSTG IWIND COVER PCPN OBST

00-02 100 5+ 37/3 32/0 3000 NE 5 5 13 11

03-05 090 5+ 36/3 32/0 3000 NE 5 5 17 10

06-08 100 4.0 36/3 32/0 3000 NE 5 6 16 15

09-11 100 4.3 42/6 33/1 3002 SSW9 6 14 8

12-14 100 5+ 47/8 33/1 3000 WSW12 6 13 4

15-17 140 5+ 48/9 33/1 2997 SWII 6 ii 3

18-20 140 5+ 43/6 33/1 2998 NNE8 5 12 5

21-23 100 5+ 40/5 33/1 2999 NE 6 5 12 6

% Chance of Oberationllv Si fntather
WIND-2 FZRA SNOW = - 200/ • 300/ < 1000/ < 2000/

Time (Z) 25 KT TSTM FZDZ TRACE -,4NM .4NM 2.ONM 4.3NM

00-02 1 2.3 01 01 07 35

03-05 0 4.8 01 01 01 44

06-08 1 1 5.0 02 02 23 61

09-11 2 2.7 01 01 13 47

12-14 2 1.6 00 00 06 27

15-17 1 .3 1.1 00 00 04 21

18-20 _ i 1.0 00___ 01 05 25

21-23 0 1.4 00 01 05 29

PK IIND MAX 24 MAX MO-MAX SNOW MAX MIN
. ......... E/W .. PCPN PCPN DEPTH_ TEMP TEMP _

__44/46 .89 4.3 4 74_

NOTE: ONE OCCUgRENCE O WND Z! 40 KTS......

AF SEI,,1 ,2' GEN [HAL 2-9 ()E

. ...... " W
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April

Median Conditions % Chance

PREV 8THS SKY

Time (Z) CIG VIS TT TD ALSTG WIND COVER PCPN OBST

00-02 NO 5+ 42/6 36/2 2997 NE 6 4 12 5

03-05 200 5+ 41/5 36/2 2996 NE 5 5 14 9

06-08 200 5+ 43/6 37/3 2997 NE 6 5 15 9

09-11 200 5+ 50/10 37/3 2997 NNE9 5 14 3

12-14 200 5+ 55/13 37/3 2995 NNE10 5 12 2

15-17 200 5+ 55/13 37/3 2992 NNE1O 5 14 1

18-20 200 5+ 51/11 37/3 2992 NE 7 5 14 1

21-23 NO 5+ 46/8 37/3 2995 NE 6 4 13 2

% C ance of Operatioially Si nificant Weather

WND __! FZRA SNOW : 4 200/ <.300/ 4 1000/ <2000/

Time (Z) 25 KT TSTM FZDZ TRACE .4NM .4NM 2.0NM 4.3NM

00-02 1 .4 01 01 05 18

03-05 1 1 .2 02 02 09 31

06-08 1 .8 01 01 14 41

09-11 1 .5 00 00 06 24

12-14 1 .3 00 00 02 10

15-17 1 .8 .6 00 00 02 09

18-20 1 .1 01 01 02 11

21-23 0 .1 01 01 02 11

PK WND MAX 24 MAX 40 MAX SNOIN MAX MIN

___E/W PCPN PCPN IDEPTH TEMP TEMP

43f48 1.22 4.10 2 87 20

NOTE: ONLY ONt OCCURR ECE OF W7.?: 40 TS. I

AF 121) GEN-fIA 2-10 'O;E "

. / . _I , II.........i



May

Median Conditions ____ ____ SKY_% Chance

PREy 8THS SKY

Time (Z) CIG VIS TT TD ALSTG WIND COVER PCPN OBST

00-02 200 5+ 50.10 45/7 2996 NE 4 4 12 8

03-05 120 5+ 49/9 45/7 2996 NE 4 5 13 14

06-08 120 5+ 53/12 46/8 2997 NE 6 5 13 11

09-11 200 5+ 60/15 46/8 2997 SW 9 6 10 3

12-14 200 5+ 63/17 45/7 2995 SW10 6 12 .3

15-17 200 5+ 64/18 45/7 2993 WSW110 6 15 1

18-20 200 5+ 60/15 46/8 2992 E 3 6 13 2

21-23 200 5+ 54/12 46/8 2995 NE 4 4 13 4

% Chan e of Op.rationa ly Signiicant W ather
WIND, ZAY-OCT SNOW:_. <.200/ <300/ 4-1000/ < 2000/

Time (Z) 25 KT TSTM FZ TEMP TRACE .4NM .4NM 2.ONM 4.3NM

00-02 1 .3 01 02 07 22

03-05 0 .5 03 03 13 39

06-08 1 1 .3 01 01 10 40

09-11 1 .2 .1 00 00 03 17

12-14 1 .5 00 00 02 06

15-17 1 2.3 00 00 02 06

18-20 -1 1.0 00 00 03 10

21-23 1 .6 1 00 01 03 11

PK WND MAX 24 MAX MO MAX SNOW MAX MIN
.. ..___E/_ _....EF PCPN PCPN DEPTH TEMP }TEMP

_3545 1. 81 6.21 T 89 26

NOTE: ONE-0CC RRENCE CF WIND t 40 KTS.
HAIL RE)ORTED Tl ICE BET EN 00-0 Z and 12 14Z.

FORM L. . .I, . I 7 -,6 ' 1 3AF SEP77 3125 GENERAL 2-11OSE (,q xi to," ,

A J.--



June

Median Conditions ____ ____ SKY % Chance
PREV 8TH-S Sl

Time (Z) CIG VIS TT TD ALSTG WIND COVER PCPN OBST

00-02 NO 5+ 56/14 50/10 3002 NE 4 4 9 8

03-05 200 5+ 54/12 50.10 3002 NE 4 4 9 12

06-08 200 5+ 59/15 51/11 3003 Nr 6 4 7 11

09-11 200 5+ 65/19 51/11 3003 NNE9 5 9 3

12-14 200 5+ 69/21 51/11 3001 WSW1O 5 11 .4

15-17 200 5+ 69/21 51/11 2999 W 9 5 17 .2

18-20 200 5+ 66/19 51/11 2998 N 6 5 12 .3

21-23 200 5+ 60/16 51/11 3001 NNE6 4 10 2

% Chance of Operationally Significant W ather
WIND __ FZRA KAY-OCT 200/ <2300/ < i0/ <2000/

Time (Z) 25 KT TSTM FZDZ FZ TEMPS .4NM .4NM 2.ONM 4.3NM

00-02 0 .5 00 00 03 17

03-05 0 .4 01 01 12 36

06-08 0 .1 01 01 08 34

09-11 0 .3 00 00 03 15

12-14 0 1.1 00 00 02 08

15-17 1 3.5 00 00 02 06

18-20 0 1.3 00 00 02 10

21-23 0 .7 00 0 02 09

PK 14ND MAX 24 MAX MO MAX SNOW MAX MINE/W PCPN PCPN DEPTH TEMP TEMP -

33/36 2.14 5.33 0 97 32

FORM - _ _.-- G.P 1977-,61-3(1 1371

AF SEP77 3125 GENERAL 2-12 OSE s x (8 o "



July

Median Conditions % Chance

PREV 8THS SKY
Time (Z) CIG VIS TT TD ALSTG WIND CVER PCPN OBST

00-02 NO 5+ 60/16 54/12 3003 NE 4 3 7 7

03-05 NO 5+ 58/15 54/12 3004 NE 4 4 7 16

06-08 200 5+ 62/17 55/13 3004 NE 6 4 7 13

09-11 200 5+ 69/21 55/13 3004 SW 9 5 8 4

12-14 200 5+ 73/23 54/12 3003 W 8 5 8 2

15-17 200 5+ 74/24 54/12 3000 WSWIl 5 9 2

18-20 NO 5+ 71/22 55/13 2999 W 9 4 7 1

21-23 NO 5+ 64/18 55/13 3002 NE 4 3 6 3

% Chanae of Op rationally Signi icant Weather
WIND -- FZRA MAY-OCT - 200/ < 300/1-1000/ <-2000/

Time (Z) 25 KT TSTM FZDZ FZ TEMP .4NM .4NM 2.ONM 4.3NM

00-02 0 1.0 01 01 03 17

03-05 0 1.3 02 02 12 37

06-08 0 01 01 08 36

09-11 1 .2 0O0 00 03 19

12-14 1 .7 00 00 01 07

15-17 1 1.6 00 00 02 06

18-20 1 1.9 00 00 03 07

21-23 1 1.5 00 00 02 10

PK WND MAX 24 MAX MO MAX SNOW MAX MIN
_ELW PCPN PCPN DEPTH TEMP TEMP

_3_81_42__ .2,_253. 5_,6_ - 10- _18__l

NOTE: _NEACCI RRENCE N D W _LKT-_._

FORM -

AF SEP77 3125 GENERAl 2-13OSE m- .A ',

& ' .



August

Median Conditions August % Chance

PREV 8THS SKY
Time (Z) CIG VIS TT TD ALSTG WIND COVER PCPN OBST

00-02 NO 5+ 60/16 54/12 3002 NE 4 4 9 10

03-05 NO 5+ 58/15 54/12 3001 NE 4 4 8 19

06-08 200 4.3 61/16 55/13 3003 NE 5 5 9 20

09-11 200 5+ 69/21 56/14 3003 SW 8 5 7 8

12-14 200 5+ 73/23 54/12 3001 SWIO 5 9 3

15-17 200 5+ 74/24 54/12 2999 WSW1O 5 11 2

18-20 200 5+ 69/21 55/13 2998 NNE6 5 12 2

21-23 NO 5+ 63/17 55/13 3001 NNE4 4 12 5

% Chance of Op rationa ly Signi icant Weather

WIND 2! FZRA lAY-OCT < 200/ .300/ <1000/ <2000/
Time (Z) 25 KT TSTM FZDZ Z TEMP .4NM .4NM 2.ONM 4.3NM

00-02 0 10 01 01 06 14

03-05 _ 0 .5 02 02 13 41

06-08 0 02 02 15 46

09-11 0 .3 01 01 06 25

12-14 1 1.7 00 00 02 09

15-17 0 2.7 00 00 02 08

18-20 0 2.3 00 00 03 12

21-23 0 1.2 00 00 03 15

PK tND MAX 24 MAX MO qAX SNOW MAX MiN
E/11 PCPN PCPN DEPTH TEMP TEMP

32135 3.12 5.81 0 96 ___

AF SEP 77 3125 GENEF 2-14 'OSE (" . i"



September

Median Conditions % Chance
REV 8THS SKY

Time (Z) CIG VIS TT TD ALSTG lIND COVER PCPN OBST

00-02 NO 5+ 53/12 50/10 3004 E 4 3 8 22

03-05 200 4.3 51/11 49/9 3004 E 4 4 7 32

06-08 200 4.0 53/12 50/10 3004 NE 5 5 8 32

09-11 200 5+ 60/16 52/11 3005 SW 9 5 10 16

12-14 200 5+ 65/19 51/11 3003 SSW8 5 6 5

15/17 200 5+ 66/19 51/11 3000 S 6 5 10 3

18-20 200 5+ 60/16 51/11 3001 S 6 4 11 7

21-23 NO 5+ 56/14 51/11 3003 SSW7 4 9 14

% Chan e of Operationally Sipnilicant W ather

WIND. "  FZRA MAY-OCT 4200/ -e_300/ <1000/ <2000/
Time (Z) 25 KT TSTM FZDZ FZ TEMP .4N4 .4NM 2.ONM 4.3NM

00-02 0 .5 01 02 13 38

03-05 0 .2 .1 .1 05 06 24 54

06-08 1 06 07 32 62

09-11 1 ,i 01 02 14 40

12-14 0 .1 00 00 03 18

15-17 0 .6 0 0 03 12

18-20 1 .8 00 00 03 18

21-23 0 .4 01 01 05 27

PK WND MAX 24 MAX MO 4AX SNOW MAX MIN

_ E/W PCPN PCPN DEPTH TEMP TEMP

-3_8/a. i. 39 5.37 0 93 32

FORM - t-3Q1 1

AF SEP 7 3125 GENERAl 2-15 OSE(R", A, "'



October

Median Conditions % Chance
PREV 8THS SKY

Time (Z) CIG { VIS TT TD ALSTG WIND COVER PCPN OBST

00-02 070 4.3 457- 43/6 3008 SSW7 5 12 1 28

03-05 045 4.0 44/6 1 42/6 j 3008 SSW7 6 15 30

06-08 045 2.7 44/6 4ZL6 3008 SSW8 6 15

09-11 050 4.3 [5/i0 4lO 4 0 3009 1SW 8 6 12 2

12-14 090 5+ 1Z54 2 44/6 3008 SW10 6 11 14

15-17 120 5+ 5q 42 23005 Sw 81

18-20 120 15+ _ 49 i0 _44_6 13007 _ - 5_ _ 19

21-23 090 5 - 4 II 24

% Chance of Operation4ily .SgicanJ1eather
WIND . "  FZRA MAY-OCT <200/ < 300/ < 1000/< 2000

Time_ ( g_ . - _25 KT TSTM ,FZDZ ZTESL .4Mi_ .4NM _2.0 1TP 4.3NM

00-02 0 .. 0 Li27 54

03-05 0 .2 13 14 ... 31 . 60

06-08 0 .1 15 -15 ..... 391 69

09-11 61 0 --- ___ 25

12-14 1 . . .-_ 01 02 - 16- 37

15-17 1 .1 - 02 03 17 35

18-20 0 05 -05 -17 37

21-23 _0 . 06 07 2 45

PKW ND MAX 24 MAX MO MAX SNOW. MAX MIN -
... .. E lZ PCPN CPN IEP THT E..T

40/43 _ 1.61 8, 5.32 BO l0 2 i_

:_OEO .- 1 [

NOTE: ONLY ON OCCURENCE OF j1N 40. KTS .

0FRM 4 q R IA AF SEP1/7 3125 GENERA 2- 16 IOSE (,R x j o 4



November

Median Conditions ____ ____ SKY_% Chance
1PREV 8THS SKYr

Time (Z) CIG VIS TT TD ALSTG WIND COVER PCPN OBST

00-02 045 4.3 39/4 36/2 3001 SSW7 6 16 22

03-05 040 4.0 38/4 36/2 3001 SSW9 6 20 26

06-08 035 4.0 38/4 36/2 3000 SSW9 6 19 28
.__ _ _ _ 4.

09-11 035 44.0 41/5 37/3 3002 SSW9 6 1 21 21

12-14 035 j5+ _ 44/6 37/3 3001 SSW9 6 !17 17

15-17 050 '5+ 43/6 37/3 2999 _]SSW9 -6 -15 17---- 5 4155 717

18-20 050_5+__ 41/5 37/3 3001 __A SSW9 5 18 16

21-23 050 5+ __40/5 37/3 3001 'SSW9 5 19 , 19

Lt

. Chance-of Opfrationa]4y Significant_ ather _ ..

WIND -- FZRA SNOW - i 200/ < 300/ <10001 <2000/
Time (Z) 25 KT TSTM FZDZ TRACE .41* .4NM1 2.0NM 4.3NM

00-02 ..... . 1 1. 7L 07 9 25 52

03-05 1 .5 2.7 i 08 412 27 6

06-08 1 .3 3. 1 09 12 38. 65

_09-11 . 2 .. 3. 6. .0L . .. 2 61

12-14 _ 2 . .2 _ 2.4 _ 04 05 24 48

15-17 1 1.6 04 05 24 43

18-20 1 . _4 05 _06 _ 23 44

21-23 . 1 2.1 i 06 07 23 ___ 47

.... PK WND MAX 24 MAX MO MAX SNOW MAX -IN . . .
E/W PCPN PCPN JEPTH ITEMP

33/52 1.74 5.20 4 63 11__

.. . .. t ..N-L.. .. ._ .. . >- - -

NOTE: Y ONE OCCURENqE OF ___

_________________________
hORM -

AF SEP 7, 3125 GENERA 2-17 'OSErg"x t A>,



December

Median Conditions ____ ___ ____ % Chance

Time (Z) CIG VIS TT TD ALSTG WIND COVER PCPN OBST

00-02 035 4.3 34/1 31/0 3009 SSW8 6 L 18 23

03-05 035 4.0 1 34/1 1 31/0 3009 LSSW8 f6 i 18 23

06-08 030 j4.0 341 31/0 3009 ssw8 9 26

09-11 035 2.7 _35L2 32/0 3011 SS W19 6 19 - 26

12-14 035 4. 32/0 3010 SSW8 6 17 24

15-17 035 4.0 - 37/3 32/0 3008 SSW9 -6 19 24

18-20 035 35/2 31/0 3009 SSW8 - 6 18 22
21-23 035 j 4.0 35 2-31 1- 3009 . SSW8 ___ 6 17 23

4 1

- % Char e of 0p -rationally Significa nt W ather . .
WIND FZRA SNOW - 200/ < 300/ < 1000/;. < 2000/

Time (Z) . 25. KT TSTM FZDZ TRACE . N_.4NM ._ 4NM _ 2.ONM _ 4.3NM

-Q .. .. 1 1.3 - _ 0 5 03 _0 27 59

0 3 1 1.2 6.2 04 _05_ - 28 60

06-08 . 1 - .9 8.2 k 05 06 ___ 35 _ 67

_ Q9- I. 1 , .3 7.7 04 05 39 70

12-14 1 .. 1 -5.9 ___ 04 _ _ 31 63

15-17 1 .1 .1 6.5- 03 04 30 60I 
I

18-20 1 .8 6.8 03 04 24 59

21-23 .. 0 - , .8 5, 7 . 04 24 60

. .PK W1'D MAX 24 MAX MO MAX SNOW MAX tMIN
E/W PCPN PCPN DEPTH TEMP TEMP

.43148 1.35 5.11 10 60 _ 1

_ OTE: _ ONLY TI Q CO URE NiS OF O C ----IR -2 40 Krs.-
____ I__________

A F SEP 7 3125 G EN ERA , 2-18 O SE (8 A ,-"

%d WN.W... 

,=



ANNUAL CLIMATOLOGY GRAPHS

RHEIN MAIN AIR BASE
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MONTHLY CLIMATOLOGY GRAPHS

RHEIN MAIN AIR BASE
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AWS CLIMATIC BRIEF

FRANKFURT MAIN/RHEIN MAIN APT, GERMANY
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SECTION 3

APPROVED LOCAL FORECAST STUDIES

LOCAL STUDIES

RULES OF THUMB

3-1



APPROVED FORECAST STUDIES

There are no approved local forecast studies available for Rhein-Main.
An objective method for forecasting fog has been retired to the local
forecast techniques file.

3-2 S



RULES OF THUMB

There are currently no rules of thumb which have been

thoroughly tested with a minimum of two years of dependent

data and three years of independent data.

3-3 J
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SECTION 4

WEATHER CONTROLS

SYNOPTIC PATTERNS

WI NTER

SPRING

SUMMER

FALL
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SYNOPTIC PATTERNS

WINTER
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WINTER

AIR MASSES
It may be pointed out that due to Europe's location with respect to

land and water masses, it is predominantly exposed to maritime air masses
from the Atlantic since we are in the zone of westerlies. Contrary to
conditions in the United States, there is no source of cold arctic air

directly to the north of Europe that is easily pulled down over the con-

tinent behind each cold front.

Since the average flow over Europe and Germany is westerly, or a

small variation thereof for the most of the winter, Germany and Rhein
Main experience maritiie polar air masses much of the time and less
severe winters titan the united States. To continue from this observation

we may say that Maritime Polar air is the most prevalent air mass over
Germany;and its two north-south relatives, maritime tropical and maritime

arctic air,itvade Germany on occasions when the circulation is distorted

Sar enough to bring that respective air mass in. Maritime arctic air
usually invades after a long trajectory from the north or northwest off
the Greenland ice cap. 6uch a flow must traverse the warm. Gulf Stream
causing some warming before reaching Germany.

The other two air masses experienced in Germany are continental polar

and continental arctic. For conditions to allow either of these two air
mas-ies to prevail it is clear that the circulation canot have a long

over water trajectory; therefore, we may say that the normal westerly
flow must be shut off. Continental polar and continental arctic air
masses invade Germany unider extremely low index conditions, usually so

low as to be negative in this region with easterly circulation. These

two air mas es originate over the extremely cold Siberian ice cap and
are brought down into uermany with an easterly or north easterly flow

around an intense .iberian or Scandinavian warm cell, which is very often
a result of a connection with a north-eastern extension of the Azores

High that has become independent of its parent high.

The weather phenomena ssociated with the above air mas5es at Rhein

.Xain are as follows: D)urine the presence of ,aritime air masses (whetner

tropical, polar. or arctic), generally stable conditions prevail except

during conditions of convergence such as frontal ,assages. These air

masses are relatively warmer than the cuntinent during the winter and are

cooled from beneath durinir their passage fron tjieir warmer source. Strat-

ified clouds, drizzle or rain, and moderate to poor visibilites itth haze

and fog prevail. During the presence of continental air masses, generally

good flyine conditions prevail. Due to the lacK. of moisture in its first

stages, clear skies and the coldest weather are observed. After the in-

vasion of these two air mas-es (continental polar .,nd arctic) is complete,

low temperatures continue but a strong subsidence inversion appears due to

the anti-c.,clonic circulation accompanying the air masses. Broken to over-

cast skies prevail during the daytime, often clearing at nignt dtiring peak

radiation efiects. An important phenomenon d,!rinr the presence of the

continental air masses, is Lhe occurece of lonK lasting siowfalht or

moderate to heavy snow showers. The criterion for the latter ef!ect is a



strong cyclonic activity in the Mediterranean and over-running of warm,

moist air aloft. Snow is often the result of warm frontal activity over

the Black Sea area. A trough forms in the easterly flow and moves west-

ward into Giermany, creating snow showers in the convergence of the trough

of moist air.

FRONT5
Associated weather is common to all European fronts with few local

effects. As with qir tuasses, it is most interesting to compare frontal
passage at Rhein Main to frontal passages in the United States. Again,

the location of air masses as given previously is of prime inter-st. In
Germany, the outbreaks of cold air are associated with anti-cyclonic

circulation and with very little c~nvergence preceding or accompanying
the outbreak, just as in the US. Cold highs uoving southward in the U.S.

from Canada are sharply contrasted to the warm moist southern U.S air

masses from the Gulf of Mexico. The discontinuity is great enough to
cause many strong fronts and much cumulus and thunderstor,,i activity. The

opposite is true in kermany. ,he discontinuLty between air masses is
small and the fronts are weaker. Invasions of the coldest air here, are

a part of a large warm stable sprawling hig4t with accompanying subsidence
inversions and easterly flow seldom preceded by fr'onts. Nearlv all cold
fronts affecting Rhein Main have a history that brought then off the east-

ern coast of North America and across the Atlantic Ocean. Modification of
the cold air mass behind the front , due to its long trajectory ov'r the

rel:itively warm Atlantic, is in many cases so treat that continuity is dif-

ficult to maintain. Upon reaching tne cold huropean continent the air

that has traveled be.ind the cold front 3cross the ocean is warmer than

the air over Germany, ind the cold front lose' its characteristics; yet it

does not take up those characteristics of a warm front or an occl sion ind

must be analyzed simply as a trough. As a result of the above circumstances,

it is true that cold fronts at Rhein %lin and in northern Furope as a whole,

are much different from those in the ,'.S. Less cumulofor,, clouds are as-

sociated with fronts herr than in the States, and average tops of the

cumulus during the winter is about 8 to 10 thousand feet.

Poorest frontal weather conditions at Rhein Nain are associated with

pre-warm frontal sittiatimns. Ceilings less than 500 feet and visibilities

less than I mile are not uncomiton. Stationary cold fronts associated with

weak westerly flow are equally as bad. Both are accompanied by low stratus,

rain, o-n fog. It is believed that with weak westerly or southwesterl flow

accoppanied by frontal zone lyin; in the Rhein Main area, low stratus and

fow are clogged into the Main River Valley and trapped b. the surrounding

mouitains.

Tenperature forecasts have ro particularl, unusual considerations and

the causes of warm and cold weather has been discussed under the sectioi,

on Air Mlasses.

Thunderstorms are most rare during all winter months which correlates

well with the ielativel little cumulus activity as-.oc.ated with European

fronts and also the normal expectancy throughout the winter.

lornadoes have never been observed at WUein Iai,, dtirinz the winter.

1c
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FIG. 1-8 THE ANTICYCWHC TYPE: This we-ther type seldom occurs over -,he Fr--nkfurt

area, but if once est blished it usually 1,-,sts for - long 'eriod. On t e 120OZ,

4 Jan. 1946, P wide .nticyclonic .- ma extended over the gre; ter -) rt of Germ; ny,

Fr nee, Austrir, CzechoslovfAi- , Hung-ry, and Rumnni,, with two centers, one over

vestern Cechoslovakia, the other over northern Rum .nia. Fr'nkfurt lies in the

northwestern -P ,rt of the westerly high nres_ ure cell. There re slight ersterly

winda, only high or middle clouCs nnd good visibilities, Cencr lly bout 3 to C

&ilea. TIqere is no -)recipit ti Dn. Thi 3 si tu ,tion i.- often s, o,3i '0 . wit -. orn-

ing fog with visi-xilitics le -:' ,h n I mile.
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SPRING

AIR MASSES
As mentioned in the section on %tINTER weather, Europe is geographic-

ally a large penensula, and therefore since we are in .he zone of general
westerly circulation it is predominantly under the influence of maritime

air masses.

Under normal conditions of the general circulation, the maritime

polar air mass is the most frequently observed air mass over Germany
during the spring season. Other maritine air masses observed less fre-

quently in the Rhein 'lain area are maritime tropical and maritime arctic.
is mentianed earlier in the privious section, maritime arctic air atasses
may invade the Rhein Iain area when the normally westerly flow is distort-

ed to northerly, and the air mass flows soithward over the shortest pos-
sible route into Gerimany. An ideal situation for this occurs when the

Azores high ridges sharply northward over Iceland, causing nortiierly flow
from the NorweKian >;ea across southern '-orway and ii~to the aorth Sea. A

salient feature of this ideal situation is the formation of a low in the

North Sea Area around Denmark, or a movement of a low into this area. The
maritime arctic air with this situation ,oveF southward from ti.e source
region into the NorthSea and then southeastward into the Ithein %tain area.

For an inva.sion of maritiwe air (tropical) into the itein Vain area
during these ,,-onths, there iust he a well developed and persistent flow

from the soutiwest. As can be seen, the synoptic situation ideal for the

intrusion of maritime tropical air may be marked by a general trough in
t;,e mid-Atlantic causin', soitwesterly flow from the region of the Azores

into the Rhein Main area. Ouring tile spring months, the persistence and
frequency of the maritime tropical air &rass is relatively low. As can be

ex,,ected, the frequency and persistence of this air ,.ass increases as the
season promresses.

The other two ir masses which may be observed in this area are con-

tinental polar and continental arctic. The frequency and :ersistence of

these air rasses shows a decided decrease during spring when compared with

winter. As the source regions for these air masses is Siberia and north-

ern Russia, an extremely low index situation must exist for an intrusion

of these air masses into the !Zhein V'ain area. In an idealized situatio;i,

the Azores high ridges northeast, joining the Scandinavian high. With this

situation, a long northeasterly or easterly flow prevails frow, the source

re'gion to tV-e Rhein Vain area.

In concluding the discussion f air mas-es, a short discussion on

weather pbanomena associated with the above air masses follows:

The fresh oatbreak of maritime polar and naritime arctic air i iasses

into the Rhein 'lain arca during the months of March through May is usually

accompanied by corvective shower activity witlhin tile air ,was, rather than

stratiform clouds and drizzle as is ,,.ually the case d.:ring the winter.

fhis chanxe in tile character of weather phenomena is due to the fact that

in the spring, the temperature difference between sea and land iradually

dimiiiishes -ind is rinall3 reversed. ihis reversal may take place rapidly

in many cases. In March, the continent is usually under the influence of

- - -- -- , _. . . 7: , :i ' , ,, i . . .. I - -- " --4. 4 -



a high pressure area with clear skies which allow maximum insolation dur-
ine daylight hours. As a result of this reversal of temp-erature difierence
between land and sea areas, the air masses are gradually changing from

mPw and mAw to mPk and mAk during the spring months.

Weather within a maritime tropical air mass is usually characterized

by stratocuimulus and fair weather cumulus. Showers rarely occur within
thi air mass during the spring season, but are observed along a frontal

boundary between waritii,,e polar and maritime tropical air masses.

Within a deep continental polar or continental arctic air mass,
weather is usually ciaracterized by clear skies, good visibilities during

the first dAys of the outbreak and large diurnal variations in temperature.
If the continental polar or continental arctic air mass lersists three to

four dayN, the visibility shows a zradual deterioration as a result of (1)
increased st.ibilization due to stbsidence within the air mass, and (2) if
the flow is northeast, smoke is advected from the industrial areas of

Frtnkfurt to Rhein Nain. I( the air mass is shallow in the vicinity of

Rhein ain, the over-runiring of warm air from the *!editerranean area will

result in overcast ninbostrattis and precipitation in our area.

FRONTS

During the spring, the character of the frontal systems is gradually

c.anginc. In the winter -ionths, the strongest frontal systems are warm
type occlosions with cold fronts bein-: weak and diffuse. As a result of

tbe reversal of temrerature difference between land and sea in this period,
the warm fronts tend to become ore diffuse as they move over the con-

tinent and the cold fronts become ".iore sharply defined. The cold fronts

are accompanied by increasing activity throulhoul the season. Als,, in

tile northwesterly flow behind a cold front, a series of closely spaced

niinor troughQ develop within the fres maritime polar or tiaritine arctic

air mass. These trourt' lines are characterized drinv- this season by

swellin*v cumulus and reneral showmer activity along the troiigh line. During

the tirst eight, en to twenty-four hours after fresh mariti.ie polar out-

breaks, the trough lines ass ine ,Uhein -ain area with fairly regular time

interval, between tnei*. The maxii,'um activity is normally experienced

durinw daylight hours due to adied convection. Because of the relativel

strong flow during this season, cumulus activity associated with fronts

and troughs usually extends no higher tvan i0,00 feet Aith tibunderstor
activity being a rare phenomenon.

IIhe poorest frontal weatrer is normally as-ociated with cold fiont:.1

pa--.a es at Rhein Main and subsequent trough passages in a fresh maritine

polar or maritime arctic air t ass. miazards associated with this weather

type are: (1) turbulence in swellinw cniulis along fronts and trough lines,

(2) low ceilings in showers, 80()0 to 1200 feet for poriods usually not ex-

ceediu' 1hirty minutes, (3) vksibility below 3 miles in showers for ,er-

iod& usually not exceedinr titirty minotes, and (4) gusty surface winds

within ti.e range of 20 to 35 knots as.ociated with the frontal and trough

passaves.

IVOCAL FA.IIII-I C- A.Ar' I ..R1 SI1S
Strong *inds: In this season, as in winter, stonp wids are ol's, ved

rvih weste'y ;ituatinns wherein a frontal zone extends east-west through

the !nrlish c anitmel and the North Sea area with unstable waves moving along

tie front and deepening. Also strong winds occur with northwesterly sit-

- ..-



uations wherein a modified maritime arctic air mass invades the Rhein Mnin
•irea. uusty winds of relatively short duration accompany the passage of
the minor troughs in this situation.

Visibility restrictions: A light southiwesterly flow into the Rhein
Main area with a long west-southwesterly trajectory continues to be the
situation most favorable to formation of fog in this area. ihis is due to
the slight rise in terrain from the 41iine Valle, to the hein Main area,
causing the moist air to move slowly upslope. It might be well to mention
that the terrain continues to tise slowly to the east to the vicinity of
Offenbach so that when a low stratus and fog condition exists at Rhein

Main, cdilings and visibilities are generally lower in the vicinity of
Offenbach than those reported at Riein 'ain. As has been mentioned before,

a light northeasterly wind (020 to 040 degrees) it the surface associated
with a stable lapse rate near the svirvace is favorable to the advection
of smoke or "smog, fro-, the Trankfurt area into Rhein Main.

Q. '.

-n -46
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March 1947. Gener 1 trough extends -rom mid-t! ntic Pcross Scotl-nd contin',ii:,C

to -re! northwest of Bl -ck Fe ,. In the re : u l'i of the trouFh the lov,, t sur-

f- ce -nd -loft is vest -northwest resultinf-, in dvection of --- ir ),,-e the continent.

A arek oc-lusion extends from lov over 1'.ch1e-cwig *D e st of Ber'in rid Pr j-Ue

with cold front from Pr- gue extendin.6 southi..e.-_-, rd into socon d ry 'c)-. :,e,,t,- r in

Gulf of Gene'. Wit.i this situ tion thoi- exists gener 1 -tr tocu.;uIu2 1'y r ver

Surone. In ,he Rhein M in , re, gener 1 broken to ove. r, , t f-tr ,D-u .,,Iluf' rol.('it. ,-,s

prov,-il with some : , :eiling -umuius develoT)in- ove - ..ioun.: ins to nor.h JuriI4. fter-

noon. Visibility during night w, s F,-ener Ily 7 :ailles but owerec t, miles t

in ligh fog nd r in. ,t &i,:n the ceilin,-- loweied to );) fet-t. 11y

coiling Iv-s risen to feet nd ( ,ontinue l to i-. rove to 4') ' f t

t, e evening. Visibility i .-)rov(, to 7-"-) :aile. -rly U i n Us'

cribed is ve.,-y simil- r in i,,- of, e , on L n,- o iti),ri to

type.
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YIG. 2-6 F1.31"ERLY Y E 12") 8 M.- y 1948. ,iCh ')res ure ,.r is -:enllered over

the Borth Se, -,-nd south Sic ndinvi:-, writh lo-, in C'uc sus re ion. ii, er to e zt

to west flow eAst - with m de.- te subsidence occurring int -) northern Germ ny. The

subsidence gr-du; lly diminiches in southern 
Gei-m ny. lith flow, :aoi 'ure is

Pdvected from the Bl,, ck Se; re o-., r - u hern Gerw r.y. ioud '.y- c - obcerved . ith

this situ,-tion r, nges from str tocumulus in n )rthern 3erm ny t - slrellinc- cumu-lur

in southern G rm:-ny. t 2hein v in -,c tter d ',o broken cu:-. ,;luf-, ,;e,-e )b:ierve(, :ith

ceilings rr nging from 35 ,-- 40 - feet. Occ'sion 1 nwelli.,,C c'," ,;Ius ;.(.re -. erv,-6

over i-Is in tne vicnity if iiein ' n. it ibilit..' r in,,)., 1 --ile - ,,z.r4

d y. Surf, ce wia s -.- re - A-n )rth,'- st to t
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FIG. 2-7 HME PROSURE TYPE: 120OZ, 26 March 1946. On 26 March a st,,.gn..nt high in

centered aver the Channel ir, the vicinity of Calais cmd Dover with the mzjor axis

oriented west-northwest to e,-st-southe, st. In northern Germ,,ny gener,,,l fog , nd

stratux conditions were observed with fog dissipi.ting by 120M. At RheLn 1..*,:Ln

ceilings were i-I'mited with thin broken to overc, st Eltostr-Lus. Visibility u s

restricted at sunrise in h .e nd inoroved to 6-8 miles during the day. Light

gurf:. ce winds -revailed during the entire --eriod. i, I.- rge diurn-,J v ri tion in

tesperrture wls observed v:ith iiis situl, ti ;n.
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As was true in the winter and spring seasm)s, the predominanet air inass
over the continent during surriier is of nil' origin. Because of str.'ng in-
solation during the sumnmer months, the ciiinent is heated rapidly with

he temperature dif;'eronce between land and sea areas reachin.,r a iaxi,Um
derrinz this season. Because of the struntz lieating, a general low prew~ure
conditi~rn exists j~ver the continent resuilting in a monsoon-lilke circula-
tion frob. sea to land. rnis type ,r~ circtilati.an is predontinant throughout
*no-t. ol' the sceec or, occasionally interrupted by a transitory hih,1 i.res ,ure
influence. in the! e hizh rres--ure situation,-, the air mas.~es tend to
warm rapid(ly aend assuime contineental ICharacteristics.

Durine summer, the coot m aritimec air mla6 es experience it ra- ,d c-od-
ification as they :iove over the relatively warm continent. ihe tir muass
is tieated in thre 1lower layers resil tireg in the Ievelopent of strong, con-
vective activity wniclu .iiay e\tend Aell above 20,'w'OJ icet and result in
air mamA rain showers and tii ,naerst ormis. Is :!it,, be determined froni this,
Lite princi pal cloud types th en an mil air imass Juring trne S.1m ier are
ctji uliform, -'siecially durinAg do-, Iielt hours asi just after suinset * In
fact, under a soutiwesterly flow condition, thunderstorm activity may
start after sundown in the nor leern !&,one Iulc n 'ronce, lind weove into
the inein Nain ;4rea during tht: night. lhisi is not an uccuauaL0 occurreace.

Ou rin,_c ;onye years in the summer season, a secndar~ lcviv-h cell wi~ll
break awa frome the riain Azores he zh ind beconme slatiouir ' y over central
Europ~e, o ,a. e iallv joininp, wiltb thle ,ussian hign. %'his qiti.iti -, caueses
an iniflux of cli air fro-, thtr vicinit% 'c the Ukraine and the Balkans.
Another siluati.on resultenrr in the invasion or continental trop)ic air a.

velops iiith iou~h*estward dJisplacemient of the %lussian higi. iln' usually
acc omipanied 1),- a soparate cell in thle Balkans and a noithward displacem- at

of the Levant hi ii. 'Ihbis S" opti c p i cure rosult,- in a lone, sout herly
-low Cr0.;i %frica ,vor ti. llps , cind into 6crw~any. 'Ihi, ituation ias;

obese rved in t he 1late sulf-efI of1~ 19,V n7rd 1P,47 , *cksre~'' ii oiie each IsCasoci.

Aith the floow of' cT air froec the ukraiiie acid Balkanrs , scatt ered strat-
OCUe1 IMS IMI c -ul ay COfPCi 2 t 'd e in "!All) dUriniz 1hle la helIow the see hs idecice

inversion. '-ieri the -oeerce , il c air ii .%Crica, clear skie. 41 aally

prevail in t ire !N'e in .ain irea becatise or sl ron; subsidence and a tr:jector,
of the air itas ov-r thU alp,- H ie two cases of tile l atter si tiat it- were
assoc jatel %iiti .- ciroc o , ;inl t le siron, soot herl) flos% caer-i ed u.-t

particles aloft fromc the !eeion of Africa tierou41 cint ral ,er anv-

Arcticc air mas es nave no~t Idccci 'serveo in tuie P;ti n 00am area dur-
n, t ee sum ir onctits.

.UN I o,

In SWMrier, as in spr n!,, colId ti-onts cirv the ost irecueiVt an1d ius a

rulIe tiio iost snairp I , de ti ie 1 -1 1ce leie ic nI ee are1 . Co lo frconets In 001r

area are tiua lty accoi-pani .ed ,y s elli .! ci 11 is, j.,olier,t e to heavy raein

s-howersc aiid roccar-i ntnI shov-e rc t,, ;coft iil -. Uvc~as i1 Ily t urn' Ct'r Cti ics

evelolp oni ;I, firociti g rci*,c ' -iccompan ieel h> het vN roe cci anid oc a~r i onal

Lai I. .azariecsf Ii~i t iini te Jceial con li tions cc' ta thi.- set cation are:



(1) danver of icinr, (2) turbulence, sev.ijre in cui?%ulanimbus, t.3) gusty
surface wind,; in the fronts,, and (4) ceiliogs below 1000 tret anti visi-
bility less than tree .:les in rain showers and/or tihunderstor-as.

Most fronts whjcii ni ~ect the R;;ein ~Iain area are those &ovine: ft om
tile w-st. Another type of system which occasionally afiects the !<~ejn
Main area i.s known as the 5-3 situation. This situation i's char,-.teri.ed

4 bv a sharp trough aloft extendiing north to souti throu~ii central zurope,
a stationary fr.,nt in the vicinity of the uiper air trough, and a~ low iii
tlie central Mettiterraiiean area. line low formed in the Mediterranean re-
mains stationtiry l'or a perio,. of one to several days with stable waves
moving along the statiidnary front. t.inally, the jitain low center moves
slowly north-northeast along4 the stationary front acco-panied by a large
area of precipitation. ihe precijpitati.n nnimay last in a g~iven locality
from 24 to 48 hours. In a summner 5-3 wiCi, unstable air .. as-es are in-
volved, widespread shower and thunderstorm activity' accompany the type.

LOCAL CHA-ACT, IAl)'1iCS"
Restriction to visibility in tf-e othier seasons of the year, as notea,

are enhanced Aith southwesterly flow. ihis is true in summer also. A
light southwesterly flow with a lont southwest trajectory, or if of short
southwest trajectory, one over mioist ground is th-, situation ciost favorable
to formation of hit-,t fog durine the sianrter riontha. A lip~ht flow from

030io0 is favorable ior -- oke pol lution at Rhecin Main. Again, this restric-
tion is not so -ersisqtent as in winter or sprinam because ;f the relative
ins;tabilit ,Y of tho. air inns-es.

,;Irf:lce windls: i'revailini, ivind -it 1.hNemn Main is s utrtwest. I.uless a
strong northwest flow is estabi isl'erl, a souttherly thriough %st northwest-
erly irradient Nlow will result in a southiwest surface Aind. TIhis is iirtially
due to thne Aeftective action of tile Taunus Mountains. 'his effect of tile
terrain on surface winds frequently olseres the %ind shift accompanyinK
cold frontal passage in a wester!y flow. Surface winds i t ld-ciu '.ain Will
veer irn ciiate ty at the frontal pas,,saiz but will back again to sotwest,
usuallIy wit hin less t.;:an un io~ir a fter the frontal pas-ilie.

Tin1tinerstorns: [hienderstorms occurr' n- at Rlein Main are usually
associatedi %.ith a chld front or with a trough p-assage with the e'reatest
concentration on' ir mass thunderstorm -.ctivity be ing in tile vicinity 'if
inf- launus and Vogelsberic M ount,:ins; to the north and east, andi to thie Uden-
wald to the sout!,east. Noct-urnal tijinderstor.! activity is for tile m
part confined to the river valleys nnd ocensionally move i!to the i eaiir.te
vicinity ot, tne nir field.
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FIG-3-2 ;CTT21rdz;jTE_!,Y 1-WW: 1?1),Z, 21 1948. well develo )ed low is centered

to northwe t of Irel nd with .,ell defined oc;lude( sys-.em extending to northern

Irel*d. The cold from e-xtends ; long the co st of Ir(,.l nd - Aence southwest

into ', e .'.t I nt _ " he im -ront e tendc from oint of occlusion into the a-.,y of

Bisc-y. I Idgh c(,l,, i : ;(,nttred over the northern B-1kins witn 'the m- jor xis oriente(

southwe A to northF: : t. in dif ie m ir a ss nrev--i1c over the continent. Clouds

obse v- (. _Iur ng- e rly mDrni.,q - were L cl cirrus. '_ LLaujus; cloud ,c, e o e( over

the .,i I I:- in the vicinity of .',.ein Irl n(I uring 1 te fternoon . c t *'.( i-ed to -roken

ltocu..-,ulu, w 2 ob erve,_'. -he ci ic iit fe, ture of thi nd other -outhwesterly

f JLV,, tiolIF i - ' h it :2 mor", d 1 situ ',.i m foi fog f,)r,.i tion t _rie n -ain.

Vi .'bility r chc ne r 1 -ile in li-In ro n(. t :unrIL.-c.
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FIG-3-3 -- E -Ly Flk-- CbSCt L TY1'E) i. July I 4d. -en,

pressure re e:,i -tl- over the continent ' ith F.,Fner I -kifh res. ure : y -. e- over

the Atl, ntic re. ultin,- in ,ne ..ionf o -- lie flow from north,,, ,A ove- ',-ie

An occludec f:-ont e tem, Lrom I in Derm n -,-it'i the --it f n rp- r

Berlin. fi'o t :rj i1r, j S i on r nt

Borde i'i, --ii, ' "r). ', .r) r -ae ri( ito cenf I i rm

fron*6 eu ta, :, hcim .. in r- 1 e

)f r- ront r r

y re Y
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FIG 3-4 HIGH 11-, LUzl . ,E IT H i !r E LY uj;ust 1 4-- w-11 (,evel , e

low is centered to the south of Icel nd -Ath G-ener 1 t rough over ti ,itic. A

cold front extendg outhw rd ,,.--ong -,.Iie esst m s, of -c, -.l nd, throur.li cen--r

Ireland nd co-tinues southwc -t-z rd to,.7 rcF or f7. dyn -ic ni .h i. ceite-e '.

in e st Gem-nY with a or 'is orientc, e f-t- (-. t. . -Ic f lo,,.- t 11 levels -to Iie

Rhein 1-i,,tin re! ic e st-sout.he rt resultin,- in tne n " 7

sathern nd centr I Geywny. - lp-r to hi67,n ,,: t .ere(, c-n ;'.. )r.- t - -- t u "ie."n

riin with less :-, r, 1/, D r JL 111U. for in- rln - the ftern n.
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FIG. 3-5 LOH.TW 'T'ERLY Ik) - OCI ,1 5 -11 IT 'U.: 1

ridge extends from ":,ores over i-, )ut:,w(2ster . ! n, I nC. A r '..rourn ey-ist.- lntt

over c :;,e.,n -,'ur ,e - i4 h co--i 1c x .o-,' - e r-' nr t t,,-,e rl' ce. :0 lu ir cNec, ion

in o t je . diterr- ne n h c tl e deve"o )ment of low Jr' t.ie ') I-ey ncl

t ',n, r-j front hrou:-h the -I- I n.- nd n(l. V-) - "i ve for.,

f r)nt: I -, , -rf c( nu - i7 ci r ,-t(,ri.- ir- oi the itu i- n, h ve :aove- narth-

northe -;t rd lloz,.-- ',nn front. A large area iE f c-c',,ed by tnc r- ir m

11o-, Lrql- )ver the I-ps from t,,,c ..,cditerr nc n nc: qvernu-in t,., r

rev ils , t thr 7urf :e ove, -uro e. -'vi,,lence of ',,he )ver--i....i., ,e -c I' r

in b ob t.,c cl.. u( .y e:-, nicn -Xre redo...tn r.tl.y -o,'u-7,u us

nc -Ito.- tr tus. ".e )-verruni.in , r,)n en-)Z . to

(',irinl,-'t:.e e'rly (-Ln -. Ll'. r a 1"

ir, tt'( rl-)rth-w (,:-I:i lo in 1,ho ['( in 4r
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FALL

AIR MA&S__'
During the rall season, the predominant air .nass observed over the

continent is of maritimne polar origin. There are, however, periods when
the continent is under the influence of a well defined high :ressure area
which is associated %with a relatively high persistency of cP'air in the
R~hein :;ain at-ca. This situa~tion, tknown as Indian Suima.ier in the U.6., is
locally known as Oid Itodiian Sumier.

During the fall, the continent is gradually becomink cooler because
of the increase of radiation over insolation. Iltherefore, during this

season, the isP air masses %ill tend to be stabilized ats tAney move over
the cooler continent so that the predominant cloud t,,.pes tAill be stratiform.
Also, because of the 4radual change in temperature diff'ertence betwecn land

and sea area, the high pres-ure areas are wtore frequjen-ti3 accompanied by
clear skies during th. fall than in othker seasons. inasmuich as the fall
sea-on is a transition period between stimmer and winter, weatlj. r phenomena

more peculiar to swmuer may be observed during the early fall while late

in the fall, phenomena spore peculiar to wiinter becomes predominant.

Gradual stabilization of the air masses as they move liver the cooler

continent is mnarked by Fin increase in the incidence )f ground Vog and

radiation fop' in the Rhtein Ain area dutirinir early morninZ and lsito evenin.

It is also observed that hazi. and lisght for bpco~ite more persistent in

Jower layers even duriner the dayliwht tiours. The gradual coolinte (f time

continent is furtlher marked by low stratus~, air "as- togs, and drizvle

%itlhin an invadin.- niTr air imms.

furbidity in continental air wma es is crreater than iii fresh mari-

time polar air masses, so thiat in general, visibility is bct .er in the MaP

air masses than in the cP air mkass.

FRONT3
As has been previously stolted, the temperature differcnee between

land and ocean areas ..radually nijinishes during this sea.- on, and finally

becomaes reversed by the end of the season with the land areas beco,-.ing

relattiel~ cold. Therefore, durinkr this season cold fronts becowe weak

ana zradually it-ore diffuse wnile warrn fronts tend to beco."ie strotnger and

nore pronuunced. Cloud types nicvonpanyizug frontal passages during thts

season tend to become more 8tratiform as the seasoi progres-es and *hen

cumuli form clouds 1o occur, the tops are -enerall 1y iwer titan dutring the

slimm-er rionths. Normally tlhes,_ tops to not exceed 10000 feet.

The temperature differt-nee between pol,,r and tropic regions is grad-

uallby increasing (Wring thisq season, and corresi.-ndin.!dy, the cycloiwenetic

activity is graduallN becoinr more intense. As iiay be expected, the most

active frontal zones nre hetwe'n maT and in. air masses.

LOCAV ,iKA iJi 1 CllA T~NI~iIC
Cxtreinely high winds (those in excess of 50 kts) are seldom observed

at Rhein Aain, but may occtir diirin-7 anv season. 4i discossion of high

wilids at Riwein Mtain is cor~tained in the S-evere eather qecfi ,n of this

book.

iumjritui this seas-Jo), as rna- been mentioned previously, visibility is

me'ieraliy lower within a continental air was-. thtan dur.n.L the sunm~er and



the frequency of radiation fog shows a remarkable increase. Air mass
fog may also occur during this season with the intrusion of mT air.
As in other seasons, fog is more prevelent with a weak southwest flow
with a trajectory from the Rhein valley plain. Toward the end of the
season, dense persistent fog may occur during the periods of high
pressure influence, and it had been known to last all day or for a
period of days.

*I .
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FIG. 4-1 NoRrHwayrERLY Y-ow: 1,o-1 , '3'1 Sept. 1948. A dee -p low is situ: ted over

south* -st Finl:nd with a high centered over the British Isles. his -,ressure

p,-,ttexm resulted in strong northwesterly flow of mj . -ir over the low countries

-nd Germany. We, ther at Rhein Main is ch r- cteri ed by broken swelling cumulus

,nd E:tr,,,tocu=lus during morning nnd .-ftermoon A h occ si, rv.l rain :-hoverr.

'j l.,- over ,Liles.,eilin.6-- rem,, ined 3"),)-4,)00 feet with visibility gener
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FIG.4-2 '*SSTERLY FLC.-. AITH L,-DIhG V E 1 'J f-7 J NOV. 1 comle), low re

A Ierm; ny. - f ro,.overs the "c ndin., vi.,n countric , nd northe rm front e.tend.,

low in the i'tl ntic cros.- the Br ,,--t )eninsul n oc,-iusion extenL.: from LOW

in southern Denm rk -. ith T)oir.t of cc lusion in ;,or, he. ctern Gor-.,: ny. 'old f ront

extendF from ?oint of oc lusion southwe,-t- rd, JoininC; ,, rm front over r(--,A :.nd

v,-rm front from noint ;f oc lusion ,Ytendinr into southern iol nd. t -1ein in

-)re-,,q-rm front 1 ,;e ther ch.- c-- xi-e,, by lo-, c(,,ilin,-,F, low vi--ibi-',tie,-, r ir,

nd fog. The ,,mra I 'ont p s ed Rdieln .-- in , t 07' -)Z with low ceilin,-T n r in er-

sisting in the w; rm sector, but -Ath vi!7ibility imnroving. Colt front s.-ed, ein

M-in -t 7eiiinf- n(. visibility im xovcci r -,)iC.'Ly fter :o 'rint

S ' -e. This -ner 1 it i ti -,r , -it '. rm front -)vin,7 fr-)- Pi,,

of the Brest )enimiul,, with 'onf-, f--nuth-, -tprly f 1 ),, ,i!-u I ; r,

-,uf- tei-ain, I c-)n(-.i i n:1 t. i n the 1,ov,: m Verr 11

t;.e I'l, lit L t )[i I-- lin v- , 1,, , , , , i r

f. ol

bo I o". 1,
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FIG. 4-3 &AJT&ILY FWW: 12933, ?6 Oct. 1947. .strong 1, Ch is -ituated )ver the

tbe northern I.orth Sea with northe st cir,:ul, tion iver the B..lAc into northe rt-

ern Qe -winy. -, complex low i.: centered over B: ik riz nd -ou' heim L;ej a IY. D-ring

eriod, cle-r skies .-iere 
...iein .. 1.n.

the beginning of he 24 hour ob-- erveC; t Durinc

tbL' .fternoon v,,:ri,,ble ,mounts .f Tdd Ae , nd ow cloud.,- vere obFervt d witl' Aie low

cloud dissin,: ting by suw7et. :,'in -.mtLa viFibility 7 s 4 :.ile. -iur-nc c rl ' .." r. .47

reriching ' mr ximum of -,a milos .ur-inc tiie fte-n-,on.
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FIG. 4-4 HIGH U-FLUrl 12 5 1 ov- 1946. str3nc, ml high iss centered t the

surf - ce over e st Cerm ny ,.-ith rid6e : lo! t extending into ' high over I r , rice.

Circui tion in the ithein _; in re,,i is iight beine e st to northe ct A 1-2 Be ufort

during most of 'Lhe nc iod but _eco ... inl- c lia fter sundown. -i _ie,,: durinC I-,e entire

period vere cle-r to 1ii ;h oc t-- red 'v.i'e vi.,4bility v ried fro.a winimum of

.jiles -t sunrise to - a Yi..-.un Df 1 Aile - durin,- Ad-d y. s -ou a be ex e.:te,-

rel,' tively 1 rge diurn, I v-ri tion in temner 'Llure s e. -erit-,nced.
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