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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 longtitude 08 degrees 34 minutes East. The civilian
side of the field has ICA0 identifier EDDF and station locator
10637. 10 is the block number for Germany. The military side
is 1CAO 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.
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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.




|
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.

F T 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 1lla.

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

(lkm East, 4km West). 1In 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.

15 S
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OPERATIONALLY CRITICAL WEATHER CRITERIA

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

(1)
(2)
(3)
(4)
(5)

weather)

a. Winds

Maximum Tailwind 10 Knots - C9
Maximum Crosswind 30 Knots - C9
Maximum Crosswind 35 Knots - C130
Maximum Crosswind 25-25 Knots - Cl41

Maximum Crosswind 27 Knots ~ C5 (Varies with instrumentation and

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

(015/3.0))

(1)

(2)

(3

(4)

(5)

s -+ e o i . g ot

(6)

HE - Heavy Equipment

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

Surface Wind £ 17 Kts (With Parachutes)
£ 13 Kts (Without Parachutes)

CDS -~ Container Delivery System

Drop Wind £ 40 Kts (AF)
€ 30 Kts (Other)

Surface Winds € 13 Kts

HALO - High Altitude Low Opening (Must be able to see the ground)
Drop Wind - No Restriction

Surface Wind £ 13 Kts

TTB - Tactical Training Bundles

Drop Wind £ 40 Kts

Surface Wind £ 25 Kts

PERS - Personnel

Drop Wind % 30 Kts

Surface Wind £ 13 Kts

LAPES - Low Altitude Parachute Extraction System

Crosswind £ 35 Kts




€

(8)

2. Local Weather Warning/Met Watch Advisory Criteria

IFR Drops

Terminal Minimums OR 300/.4

Formation Terminal Minimums 300/1.0

AWADS - Adverse Weather Aerial Delivery System

Ceiling and Visibility 500/1.0 (Approx.)

a. Wind
(1) D or equal to 40 Kts - LWU

(2) > or equal to 25 Kts - MWA

3)
(4)

b. Ceiling/Visibility

Low level wind shear within 5 NM - MWA

Severe turbulence below 10,000 Ft - MWA

(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)
(2)
(3)
(4)
(5)
(6)
(7

d. Thunderstorms/Lightning

Hail - D or equal to 1/2 inch - LWV

Heavy snow £ 2 inches in 12 hours - LWW
Heavy rain £ 2 inches in 12 hours - LWW
Freezing precipitation or ice pellets - LWW
Snow accumulating Y trace - MWA

Severe icing below 10,000 Ft - MWA

Heavy frost - MWA

(1)
(2)
(3)

Thunderstorms within 10 NM - MWA

Tornado within 10 NM - LWW

Probability for Lightning Conditions (POLC) greather than or

equal to 807 within 25 NM - MUA.
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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




CLIMATOLOGICAL SUMMARY

RHEIN MAIN AIR BASE
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AP o 2

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 O 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 VA Chggce
PREV BTHS SKY
Time (2) CIG VIS T D 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/-1 | 3005 3Su8 6 20 19
06-08 030 4.0 33/1 30/-1 | 3004 SSus8 6 20 21 .
1
09-11 035 2.7 35/2 32/0 3006 SSu8 6 21 22
12-14 035 4.0 37/3 33/1 3005 SSu8 6 20 17
i 15-17 035 4.0 38/4 33/1 3003 SSU8 6 18 15
18-20 035 4.3 36/2 32/0 3005 SSU8 6 18 15
21-23 035 4.3 35/2 32/0 3005 SSW8 6 18 15
|
% Chamce of Operationallly Significant Weather
WIND = FZRA sNow = (€200/ (<€ 300/ < 1000/|< 2000/
Time (Z) 25 KTS | TSTM TFZDL TRACE .4NM .ANM 0.2NM 4. 3NM
00-02 1 .38 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 ;
I y
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 ]
i 21-23 1 1.0 5.3 03 04 26 58
4
; PK WND MAX 24 |MAX MO [MAX SNOW| MAX MIN
, E/V PCPN PCPN DEPTH TEMP TEMP
i 42/48 .74 3.86 9 60 -4
1
‘ HT‘ >
. NOTE: |ONLY TWO OCCURREKCES OF YIND 2 4p KTS.
| HAIL REPDRTED ONE TIME BRTWEEN 18+20Z.
FORM I #u.S. G.P.O. 1977-261-301/1373
‘ . - AF sep37 3125 . -...0GENER; 2-7 OSE (s x i0u")
}
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February
Median Conditions % Chance
PREV 8THS SKY
Time (2) CIG VIS TT D ALSTG | WIND | COVER PCPN | OBST
i 00-02 050 5.0 34/1 31/0 | 3000 _|NE 5 5 15 15
i 03-05 050 5.0 34/1 30/-1 | 2999 I NE 4 5 15 15
06-08 045 4.0 33/1 30/-1 | 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 _ﬁLNNES 6 15 2
) 15-17 060 5+ 41/5 32/0 | 2998 | NNES 6 15 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 13 11 1

e - 4

U.§. G.P.0. 1977-261-301/1373
FORM &«

‘ .. AF i557 3125 . GENERAL 2-8 *OSE (8" x 10%""

% Chance of {Operatiohally Si nificant| Weather
WIND 2= FZRA SNOW > | <200/ <300/ | < 1000/|< 2000/
Time (Z) 25 KT TSTM | FZDZ TRACE - 4NM - 4NM 2.0mM] 4.3% 4
00-02 1 4.7 03 04 19 5i
03-05 1 .2 5.3 03 04 22 51
06-08 1 A 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 i
18-20 1 .2 3.1 02 03 13 43 %
: 21-23 1 3.2 03 04 1 14 46
PK WND | MAX 24 |MAX MO |MAX SNOW|MAX MIN !
| E/W PCPN PCPN DEPTH TEMP TEMP ;
; 33/40 1.29 4.68 8 64 -4 1
|
E NOTE: [ONE OCCURRENCE OF UND == |40 KTS. 1
‘ | |
1
4




Median Conditio % _Chance
PREV THS SKY
[ Time (2) CIG VIS TT TD ALSTG |WIND COVER | PCPN OBST
f 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 4 3000 |WSW12 6 13 4
’ |
i 15-17 140 54 48/9 33/1 2997  |[swill 6 11 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 Operationgllv Significant J&Qathﬁr
WIND 2 FZRA SNOW = < 200/ | < 300/ |< 1000/ |< 2000/
Time (2) 25 KT |TSTM _ |FZDZ __ [TRACE L4NM 4NM | 2.0NM | 4.3NM
00-02 1 2.3 01 01 07 35 :
03-05 0 4.8 01 01 01 44
06-08 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 1 1.0 00 01 05 25
; 21-23 0 1.4 00 01 05 29 |
‘ T PK WND |MAX 24 |MAX MO MAX SNOW|MAX “MIN
) _____,__.--_r__,.ﬁ-,,w,‘li/l”,,,_,y. PCPN___ |PCPN = | DEPTH |TEMP | TEMP I S
i 44/46 .89 4.3 L 4 V4 9 L :
o - - R o | |
z : *
, o R - - - - Coms b S
', o NOTE: ONE OCCUrRENCE OF_WND 2= 140 XTS, | . | I
. i . O A I I 2 I SRS IO Y
AF SO0 sz GENERAL 2-9 OSE ;v - jouy .




ol

e S | e -

April
Median Conditions % Chance
PREV BTHS SKY
Time (Z) CIGC 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
% Chance of {Operatiopally Significant| Weather
WND > FZRA SNOW > [ < 200/ |« 300/ | £ 1000/{< 2000/
Time (2) 25 KT | TSTM |FzDz  ITRACE .4NM . 4NM 2.0NM | 4.3NM
00-02 1 4 01 01 05 18
03-05 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 | o1 02 11
21-23 0 .1 01 01 ! 02 11
PK WND |MAX 24 | MAX 40 |MAX SNOW MAX MIN :

E/W___|PCPN PCPN__IDEPTH_ _ | TEMP |TEMP | =~ |
o} |43/48 | 1.22 | 4.10 2_ |87 220
—-— B eIt IER - : S - ikt -1
. NOTE: ONLX_QNT OﬁCEOFW 240 §1S. I R
SN R NN AU N I 1

AF sep 7y

$12H

GENERA 2-10 *OSE /s

NV ETEC




i May
[ Median Conditions % Chance
PREV 8THS SKY

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

|
00-02 200 5+ 50.10 45/7 12996 NE 4 4 12 8
03-05 120 5+ 49/9 45/7 12996 NE 4 5 13 14
06-08 120 5+ 53/12 46/8 |2997 NE 6 5 13 11

i 09-11 200 5+ 60/15 46/8 2997 S 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 12993 WSW10 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

% Chanfpe of Operationallly Significant Wdather

35/45 .

1.81 | 6.21 | T

{o S

ONE OCCURRENCE QF WIND 2| 40 KTS.
HAIL REPORTED TWICE BETWEEN 00-02Z and 12

A

FORM LA, GLPL L 1aT7T-zet-300 1373

AF sep77 3126 GENERAL 2-1108SE (8" x 105

WIND > MAY-OCT | SNOW == | <. 200/ K 300/ |<1000/ |< 2000/
Time (Z) 25 KT |TSTM  |[FZ TEMP | TRACE LUNM | JANM | 2.0NM | 4.3NM
i 00-02 1 .3 01 02 07 22 )
03-05 0 .5 03 03 13 39
06-08 1 .3 01 01 10 40
[ 09-11 1 .2 .1 00 00 03 17
| I 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
H
| 21-23 1 .6 00 01 | 03 11
' 1
| |
K PK WND |MAX 24 IMAX MO |MAX SNOW| MAX MIN
- |E/w __|pcPN_ lpcPN | DEPTH | TEMP | TEMP
i
1
]

+




June

Median Conditions % Chance
PREV 8THS S
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 NF 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 WSW10 5 11 A
15-17 200 5+ 69/21 51/11 | 2999 W9 5 17 .2
18-20 200 5+ 66/19 51/11 [ 2998 N6 5 12 .3
21-23 200 5+ 60/16 51/11 | 3001 NNE6 4 10 2

% Chanice of Operationally Signifficant Wgather

WIND 2= FZRA MAY-OCT [< 200/ | <300/ |< 1000/ |[< 2000
Time (Z) 25 KT |TSTM FzDz [Fz TEMPS| .4NM| .4NM | 2.0NM | 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 :
f 18-20 0 1.3 00 00 02 10
,i 21-23 o | .7 00 00 02 09
!
F? PK WND | MAX 24 |MAX MO |MAX SNOW|MAX MIN
j | E/Ww_ | PCPN _ |PCPN _ |DEPTH | TEMP _ |TEMP
8 33/36 | 2.14 | 5.33 | 0 97 | 32 L
j I SRR S S
' FORM Bl . G 1977-361-301 1372

i AF sgp77 3125 GENERAL 2-12 OSE (& x 101

e =y —— ~ o WP~ vy
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July
Median Conditions , % Chance
[PREV 8THS SKY
Time (Z) CIG VIS TT TD ALSTG __[WIND COVER [ PCPN | OBST
00-02 NO 5+ 60/16 | 54/12 {3003 INE 4 3 7 7
03-05 NO 5+ 58/15 | 54/12 13004 |NE 4 4 7 16
06-08 200 5+ 62/17 | 55/13 |3004 [NE 6 4 7 13
B 09-11 200 5+ 69/21 | 55/13 [3004  iSW 9 5 8 4
o 12-14 200 5+ 73/23 | 54/12 {3003 W 8 5 8 2
[ | 15-17 200 5+ 74/24 | 54/12 | 3000  |WSWll 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 INE 4 3 6 3
% Chante of Opérationallly Significant Weather
WIND > FZRA MAY-OCT | < 200/ | < 300/| <1000/ | < 2000/
Time (2) 25 KT TSTM [FZDZ FZ TEMPY _ .4NM L4NM | 2.0NM | 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 00 Q0 03 19
| 12-14 1 .7 00 00 01 07 !
15-17 1 1.6 00 00 02 06
E 18-20 1 1.9 00 00 03 07
i 21-23 1 1.5 00 00 T 02 10 é
. i ~ | j
; PK WND |MAX 24 | MAX MO | MAX SNOW MAX MIN
\ __L_E/W__|PCPN PCPN__ | DEPTH | TEMP_ | TEMP
; 38/42 | 2,53 | 5.66 | 0 100, 38 _ ___ __
1 N I I R I I
} OTE: __| ONE Q_QCTBRJ:‘.NCE_QE WIND > 40 KTS. | _ |
i AF S 3125 GENERAL 2-13 OSE /4 x ouey 000 rmmsimeeen

USEY B WG A I




Median Conditions % Chance

PREV 8THS SKY|

Time (2) 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 SW10 5 9 3
15-17 200 5+ 74/24 54/12 | 2999 WSW10 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

% ChanLe of Operationallly Significant Wgather

WIND = FZRA MAY-OCT | < 200/ | < 300/|< 1000/ [< 2000/
Time (Z) 25 KT |TSTM  |FZ2DZ _ FZ TEMP | .4NM .4NM| 2.0NM | 4.3NM
| 00-02 0 10 01 01 06 14 -
03-05 0 .5 02 02 13 41
EJ 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

.
e m——————— e

MAX 24 ([MAX MO MAX SNOW{MAX MIN

_ | PCPN PCPN EPTH TEMP TEMP

3.12 | _5.81 | O 96 Y
QL0 G 19877261301 1372




f’ - A

September
Median Conditions % Chance
REV 8THS SKY
Ll‘ime (2) CIG VIS TT TD ALSTG WWIND 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 13001 S 6 4 11 7
21-23 NO 5+ 56/14 51/11 {3003 SSW7 4 9 14

% Chanfe of Opérationallly SigniFicant Wdather

WIND > FZRA MAY-OCT [« 200/ |<«<300/ [£ 1000/ [<2000/
Time (Z) 25 KT |TSTM FZDZ FZ TEMP . 4NM .4NM 2.0NM| 4.3NM
l 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
i 09-11 1 .1 01 02 14 40 ﬁ
1l 12-14 0 .1 00 00 03 18
15-17 0 .6 00 00 03 12 ]
: 18-20 1 .8 00 00_| 03 18
H
tl 21-23 0 4 01 01 , 05 27
| |
P L
= PK WND |MAX 24 |MAX MO MAX SNOW| MAX MIN
i E/W |PCPN___ |PCPN DEPTH TEMP TEMP
3 138/38 | 1.39 | 5.37.| 0 93 | 32

FORM S GLP L 1eT7T7-TRESACT 127

AF sep77 3126




Qctober

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

00-02 070 4.3 45/7 43/6 | 3008 SSW7 L5 |12 | 28

15 .30

[+))

03-05 045 4.0 44/6 42/6 3008 Ssw?

—+4——4
(98]
(]
(=}
[e2}

06-08 045 2.7___| 44/6 42/6 SSW8 6 Aik 15
)

|
l
12 LHJEL__ﬂ

3008 |sw1o 6. 11 14

- - -

|
09-11 050 4.3 | 50/10 | 44/6

54/12 | 44/6

|
i

3009 Sw_8 6

5+

! 12-14 090
i

|
|
|

S+ . 54/12

| R S S

15-13 120 | 44/6 3005 sWw8 | 6 .13 .15

18-20 120 | S+ | 49/10_, 44/6 [ 3007

I

e

sswé_ ., 5 . 11 .19 |

21-23 090 S+ 46/8 | 43/6 | 3008

- —

R et S

C— e = - O S U VN .o B

I

—tm o - l‘ R DU S J._‘., e T B L ST S S ;

i

| ___._} _% chance of Operationally .Sigu.iiicau;-ﬁea:hgr_q_ e e ]
NIND > FZRA MAY—OCT <200/ < 300/ <1000/ \ < 2000/
Time (Z) | . .25 KT ,TSTM  FZDZ _FZ TEMPS| _.4MNM | _.4NM _2.0MM _ 4.3NM_

| o0-02 | .o L i1 27 54 |
‘ | | ,.

03-05 0 2 13 0 14 . 31 60
_03-05 1 —+

SO T . [ .- A — T e
|

| 0608 | _ .0 N el P35 115 39 L 69 |

B3 b S ISR SO _,___J'_QQ____,L_ 07 25 54 |
B e i L
: | . !

!

AR R SUS N 02 . 03 17 ___35
| 18-20 {0 .. 05 .05 . 17 . .37

i
|

e

9 . 1

. 06 07 . 22

45

oy

13
l
t

i

| | |
. s SR PO + N
PK WND MAX 24 MAX MO MAX SNOW. MAX TMIN

U PR

|
L.____ﬁa —— e . — —— b 4
r _ __E/W ,PCPN _ PCPN __ DEPTH_ _| TEMP | TEMP _ , 1‘
: : ! ; ! !
o} 140/43 _ 1,61 ., S5.32, .1, 8 . 21 L . ... i.___ |
! | . {
H : . | ! : !
S PR b —— J - - 1'» - B l . ; -————h—-—_rﬂﬁ—__L_-A‘__. :A»_ e — 4‘--
. ‘ I . ‘

]

i AR J}’QE- , ONLY QNT_ OCCURENCE OF WIND > 40 |KTS.

L |

; rORM L1t hapt4cARE Ty C

AF sep s> 3125 GENERA 2-16'OSE (8" x 10,




e o e e hamas e e e

[

T

November
Median Conditions % Chance
PREV THS SKY
Time (Z) CIG | VIS TT D ALSTG |WIND  (COVER PCPN | OBST
|
00-02 045 4.3 39/4 | 36/2 13001 I!sswz 6 | 16 | 22
] | |
03-05 040 | 4.0 38/4 | 36/2 3001 |SSW9 ;6 . 20 . 26
06-08 035 l4.0 38/4 | 36/2 |3000 |sswo 6 | 19 | 28
! ‘ ' i i
! i
09-11 035 4.0 41/5 | 37/3 13002 |ssw9 6 | 21 | 21
e T i 1 "
12-14 035 js__ 44/6 | 37/3 3001 'sswo i 6 | 17 17
| l 1 , i ‘
15-17 050 s+ ' 43/6 137/3 12999 ssw9 | 6 | 15 17
18-20 | 050 |5+ . 41/5 . 37/3 13001 _{SSW9__ ., 5 . 18 . 16
. i ;
| 21-23 | 050 {5+ _: 40/5 _ 37/3 13001 _ SSW9 I 5 19 . _19
| | | |
e T o
| | ; :
e - S - A Jl r_ . l
L~______ o Z Chance of Opgrational,ly Significant_ wgt_tg J o o
WIND = FZRA  SNOW = | <200/ < 300/. <1000/ |< 2000/
Time (2) | =~ 25 KT  TSTM  FzDZ  TRACE _ | .4NM | .4NM . 2,0NM | 4,3NM |
00-02 |1 . .u_;_Lg_oz__-J__‘gz_;_M_zsg;,_sz_J
i 1 i
03-05 o 1 W5 2.7 4 08 12 27 .. 56|
| 06-08 { o 1 . 0«3 3.1 _, 09 ., 12 ., 38 _,__65 |
I
[ 09-11 . __} __ 2.0, . 3606 . .07 .. 32 61
!
T 12-14 .2 .2 L 2.4 | 04 05 24 48 |
15-17 1 : _1.6 1 04 05 26 43
B B R R e e |
18-20 1 U S .24 05 . 06 . 23 . _ 4
2123 f . L1 L2l 06 . 07 23 . 47
: ' ! ] !
'''''' T PK WND MAX 24 MAX MO MAX SNOWMAX by T T o
1 E/MN LPCPN PCPN DEPTH__ | TEMP __ [TEMP P S |
| | : .
T S 33/52 i.7¢ . 5.20 , 4 _ 63 ., .11 | b ]
| | . ‘ E
L. - - em t ‘ i B S T 1 — l —— 4
| !
| _PpotE: pNLY ONE, OCCURENGE OF wmr 40 _KTS. | Jo o
' |
1 | 1 1 } |
AF fen7r 3125 GENERA 2-17'OSE ;s x 1ov, © Tt e

' -
S L VUSRI S YO wryry

|
!
i
]
g
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December
Median Conditions % Chance
PREV THS SKY
Time (Z) cI¢__ | vis T D ALSTG |WIND  [COVER PCPN | OBST
00-02 035 4.3 34/1 | 31/0 3009 ssw8__ | 6 18 23
03-05 035 |4.0 | 34/1 | 31/0 | 3009 |ssw8 : 6 . 18 23
06-08 030 4.0 34/1 1 31/0 §3009 ssus_ | 6 L 19 4; 26
§ 09-11 035 2.7 _ ; 35/2 | 32/0 3011 |Ssw9 6 | 19 | 26
12-14 035 | 4.0 E._:;j,/g___‘_g/.g 3010 !ssws !V 6 | 17 2
! 15-17 035 %4.0__,,__: 37/3 32/0 3008 _lsswo i 6 19 24
18-20 035 -L‘L:Q . L-§5_/2AA‘;_3L/~Q.,_“'.,_3_099‘,_..JiS§_‘~7.§,....;,, J6 18 22
21-23 035 _; 4.0 __ : 35/2  31/0 3009 _ ;,Sﬁ‘l&mﬁ 6 .17 ; 23
! ‘ ' ‘ ;
IS o . f ; e
e - l R R S i
| }. % Chance of Operationally Signifisa,ng-!il:;zgngr,,,...

WIND = FZRA  SNOW = | < 200/ < 300/ < 1000/:< 2000/
 Time (Z)  |_ ~...25 KT = TSTM .FZDZ .TRACE | .4NM | .4NM __ 2.0NM . 4.3WM |
| 00-02_ | . 1 L 1.3 . _gl;,_*‘_-os___,;_,_gi .27 _ . _59
03-05_ | . 1 .. 1l.2 6.2 | 04 | 05 28 .60
| :
| 06-08 | 1 .9 .82 _ 05 ' 06 ___ 35 1 67
| | ‘
_09-11 *- B | , 3 L 1.7 04 ; 05 .39 . _70
[ i
k_lZ_-l./b__-_, I Y L05.9 | 04 ;04 | 31 63
15-17 | 1 1. 6.5 . 03 04 30 60
: B e l T
. 1 . ‘
; [ 18-20 . L. .1 .. _ . . .8 6.8 03 _ 04 -2 __5
; 21-23 _ ). .0 . 8 5.7 03 , 04 , 24 , 60
: | | ' ?
o H |
! T PK WND MAX 24  MAX MO ‘th"EN6w| MAx  hiw - —
{ . L EM pcPN  PCPN  DEPTH _  TEMP | TEMP =~ |
i ' | : | | ‘
‘ R 43/48 1.35 . 5.11 | ,10‘_1‘__6.9,. - 1 o]
! ; ;
- - : - ' ) - ._._L.,__ ,-—‘_4’_ - . [ — L ———
1 ' . l ‘ . |
! R I)to_T__:u (ONLY TWO, OCCURENCES OF WND = 40 KI'S. 1 I R
: . ! i l |
e 1 N |
; AF ccr 7 3125 GENERA. 2-18 OSE /s~ x 101, Tt




ANNUAL CLIMATOLOGY GRAPHS

RHEIN MAIN AIR BASE
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MONTHLY CLIMATOLOGY GRAPHS

RHEIN MAIN AIR BASE
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SECTION 3

APPROVED LOCAL FORECAST STUDIES

LOCAL STUDIES

RULES OF THUMB
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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.
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RULES OF THUMB

There are currently no rules of thumb which have been

j thoroughly tested with a minimum of two years of dependent

data and three years of independent data.
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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 mariti.e polar air masses much of the time and less
severe winters tian the united States. 7o continue from this observation
we may say that Maritime Polar air is the most prevalent air mass over
Germanyj;and its two north-south relatives, maritime tropical and maritime
arctic air,iavade Germany on occasions when the circulation is distorted
far 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. 3Such a flow must traverse the waru Gulf Stream
causing some warming before reaching Germany.

The other two air unasses experienced in Germany are continental polar
and continental arctic. For conditions to allow either of these two air
mass<es to prevail it is clear that the circulation caniot 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 under 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 Germany with an easterly or north easterly {low
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 mas<es at Rhein
vain are as follows: During the presence of maritime air masscs {(whether
tropical, jyolar. or arctic), generally stable conditions prevail except
during conditions of convergence such as frontal passages. These air
masses are relative!y warmer than the cuntinent during the winter and are
cooled from beneath during their passage from tieir warmer source. Strat-
itied clouds, drizzle or rain, and moderate to poor visibilites with haze
and fog prevail. During the presence of continental air masse¢s, generally
gond 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 apjears due to
the anti-cyclonic circulation accompanying the air masses. troken to over-
cast skies prevail during the daytime, often clearing at nignt during peak
radiation efrects. An important phcnomenon d.rineg the presence of the
continental air masses, is the occurence of long lasting snowfal!s or
moder.:te to heavy snow showers. The criterion for the latter efrect is a
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strong cyclonic activity in the Mediterranean and over-runining of warm,
moist air aloft. 3now 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 Uermany, creating snow showers in the convergence of the trough
of moist air.

FRONTS

Associated weather is common to all European fronts with few local
effects. As with air masses, it is most interesting to compare frontail
passage at Rhein Main to frontal passages in the United States. Again,
the location of air masses as given previously is of prime interevst, 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 woving 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 cunulus and thunderstor. activity. The
opposite is true in uermany. ihe discontinuity between air mas~es is
small and the fronts are weaker. Invasions of the coldest air here, are
a part of a large warm stable sprawling high with accompanying subsidence
inversions and easterly flow seldom preceded by fr-nts. Necarly a!'l cold
fronts affecting Rhein *ain have a history that brought then off the east-
ern coast of North America and acros< the Atlantic Ocecan. Modification of
the cold air mass behind the front , due to its long trajectory ov~r the
relatively warm Atlantic, is in many cases so zreat that continuity is dif-
ficult to maintain. Upon reaching the cold luropean continent the air
that has traveled benind the cold front across the ocean is warmer than
the air over Germany, and the cold front loses its characteristics; yet it
does not take up those characteristics of a warm froant 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 “ain and in northern Fu:rope as a whole,
are much different from those in the /.S. Less cumuloforii clouds are as-
sogiated with fronts herc than in the States, and average tops of the
cumulus during the winter is about 8 to 10 thousand feet.

Poorsst frontal weather conditions at Rhein Main are associated with
pre-warm frontal situatiins. Ceilings less than 500 feet and visibilities
less than 1 mile are not uncommon. Stationary cold fronts associated with
weak westerly flow are equally as bad. Both are accompanied by low stratus,
rain, an! fog. It is believed that with weak westerly or southwesterl; flow
accogpanied by fruntal zone lying in the Rhein Main area, low stratus and
for are cloggzed into the Main River Valley and trapped by the surrounding

mou.tains.

Temperature forecasts have 0 particularly unusual considerations and
the causes of warm and co!d weather "as been discussed under the sectiou
on Air Masses.

Thunderstorms are most rare during all winter wonths which correlates
well with the itelatively little cumulus activity ass<oc.ated with kuropean
fronts and also the normal expectancy throuchout the winter.

Tornadoes have never been obBserved at Riein -ain during the winter.
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FIG, 1-8 THE ANTICYCLONIC TYPE: This we-ther type seldom occurs over .he Fr-nkfurt
Cn the 12002,

area, but if once est blished it usually lasts for - long eriod.

4 Jan. 1946, - wide  nticyclonic ‘rea extended over the gre ter » rt of Germimny,

Fr nce, Austri-, Czechoslovr'i:, Hung'ry, and Rumanis with two centers, one over
western C echoslovakia, the other over northern Rumcnia, Frinkfurt lies in the
porthwestern n-rt of the westerly high oressure cell, There ' re slight ersterly
winds, only high or middle clouds ond good visibilities, gencr 1lly “bout 3 to ¢
"5 0ci ‘e with worm-

miles., There is no nrecipit tion. This situction ic often
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SFRING

AIR MASSES

As mentioned in the section on WINTER weather, Lurope is geographic-
ally a large penensula, and therefore since we are in .he zone of general
westerly circulation it is predominantly under the infiuence 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 ‘tain area are maritime tropical and maritime arctic.
\s mentioned earlier in the privious section, wmaritime arctic air masses
may invade the Rhein Main area wnen the normally westerly flow is distort-
ed to northerly, and the air mass flows southward over the shortest pos-
sible route into Germany. An ideal situation for thie occurs when the
Azores high ridges sharply northward over lceland, causing norttierly flow
from the Norwevian Sea across southern ~orway and ii:to the wnorth Sea. 4
salient feature of this ideal situation is the formation of a low in the
North Sea Area around Denmark, or a imovement of a low into this area. The
maritime arctic air with this situation woves southward fiom ti:ie source
region into the Northsea and then southeastward into the Rhein Main area.

For an invasion of maritiwe air (tropical) into the Rlein “ain area
during these .aonths, there wust be a well developed and persistent flow
from the soutlwest. As can be seen, the synoptic situation ideal for the
intrusion of maritime tropical air wmay be wmarked by a general trough in
t..e mid-Atlantic causine souvtuwesterly flow from the region of Lhe Azores
into the Rhein Main area. during the spring months, the persistence and
frequency of the maritime tropical air wass is relatively low. As can be -
exsected, the frequency and persistence of this air .ass increases as the
season progresses.

The other two air masses which may be observed in this area are con-
tinental polar and continental arctic. The frequency and  ersistence of
these air wrasses 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 Rhein Vain area. 1In an idealized sitvatio:, 1
the Azores high ridces northeast, joining the Scandimavian high. With this
situation, a long nortteasterly or easaterly flow prevails frow the source
rcogion to thke Rhein Main area.

In concluding the discussion [ air mas-es, a short discussion on
weatiier phmnomena associated with the above air masses follows:

The fresh o :threak of maritime polar and maritime arctic air iiasses
into the Rheln “ain arcva during the months of March through May is usually
accompanied by corvective shower activity within the air wmas~ rather than
stratiform clouds and drizzle as is u<ually the case d.ring the winter.
fhis chanve in the character of weather phenomena is due to the fact that
in the spring, the temperature difference between sea and land cradually
diminishes .nd is finally reversed. Iihis reversal may take place rapidly
in many cases. In March, the continen!l is usually under the influence of
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a high pressure area with clear skies which allow maximum insolation dur-
ing daylight hours. As a result of this reversal of temperature difierence
between land and sea areas, the air masses are gradually chLanging from

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

Weather within a maritime tropical air mass is usually characterized
by stratocunulus and fair weather cumulus. Showers rarely occur within
this air mass during the spring season, but are observed along a frontal
boundary between waritiiie polar and maritime tropical air masses,

Within a deep continental polar or continental arctic air mass,
weather is usually ciaracterized by clear skies, Zoud visibilities during
the first ddys of the outbreak and large diurnal variatious in temperature.
1f the continental polar or continental arctic air mass jersists three to
four days, the visibility shuws a gradual deterioration as a result of (1)
increased stabilization due to s»bsidence within the air mass, and (2) it
the flow is northeast, smoke is advected from the industrial areas of
Friunkfurt to Rhein Main. 1t the air mass is shallow in the vicinity of
Rhein “ain, the over-runuing of warm air from the ‘“editerranean area will
result in overcast nimbostratis and precipitation in our area.

FRONTS

During the spring, the character of the frontal systewms is gradually
c:anging. In the winter months, the strongest frontal systems are warm
type occlusions with co'd fronts bein~ weak and diffuse. As a result of
the reversal of temperature difference between land and sea im this period,
the warm fronts tend to become -ore diffuse as they move over the con-
tinent and the cold fronts becowme wore sharply defined. The cold fronts
are accompanied by increasing activity throurhout the season. Als., 1in
tive northwesterly flow behind a cold front, a series of closely spaced
minor troughs develop within the fresn maritime polar or waritime arctic
air mase. These trough lines are characterized d ring this season by
swelling cumulus and general shower activity along the trough line. During
the tirst eight-en to twenty-four hours after fresh mariti.ie polar out-
breaks, the troueh i1ines ass ine hein ‘ain area with fairly regular tiuwe
intervals between theg. The maximum activity is normally experienced
during daylight hours due to adied convection. DBecause of the relatively
strong flow during this season, cumulus activity associated with fronts
and troughs usually extends no higher tvan 10,000 feet +ith thunderstorm
activity being a rare phenomenon,

Inhe poorest frontal weather is normally as-ociated with cold front:1
pa--ages at Rhein Main and subsequent trouzh passages in a fresh wmaritinae
polar or maritime arctic air rass. ilazards associated with this weather
type are: (1) turbulence in swelling cumulus along fronts and trough lines,
(2) low ceilings in showers, ROD to 1200 feet tor periods usually not ex-
ceedinz rthirty minutes, {3) vésibility below 3 miles 1n showers for per-
iods usually not exceedinz tunirty minutes, and (4) gusty surface winds
within tue range of 20 to 35 knots ascociated with the frontal and trough

passares,

1OCAL #EA1tinR CARATT-RISTICS

Strong winds: In this season, as in winter, stiong wi-ds are obs. ved
vith wester'y situations wherein a frontal zone extends cast-west throuch
the wniriisbh ciannel and the North Sea area with unatable waves woving along

the front and deepening. Also strone winds cvecur with northwesterly sit-
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uvations whcerein a modified maritime arctic air mass invades the Rhein Main
area. uusty winds of relatively short duration accompany the nassage of
the minor troughs in this situation.

Visibility restrictions: A light southwesterly flow into the Rhein

i Main area with a long west-southwesterly trajectory continues to be the
situation most favorable to formation of fog in this area. 1lhis is due to

the slight rise in terrain from the R{hine vValle, to the .hein Main area,
causing the moist air ton move slowly upslope. It might be well to mention

1 that the terrain continues to :1ise slowly to the east to the vicinity of

Of fenbach so that when a low stratus and fog condition exists at Rhcin

Main, cdilings and visibilities are generally lower in the vicinity of

Offenbach than those reported at Rhein Main. As has been mentioned before,

a light northeasterly wind (020 to 040 degrees) .t the surface associated

with a stable lanse rate near the snrvace is favorable to the advection

of smoke or '"smog' fro- the "rankfurt area into Rhein Main.
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PFIG. 2-2 SOUTHWESTERLY FLOW AC.OMIANIED BY LLVAGION OF H(UIFIKD wmd Alk (:NCWh LOCLLLY
AS APRIL .EATHER SITUATION: 12007, 2 A~ril 1943, On 2 pril 1948 -t 1°02%, = co.d
front between cP and wP +ir m'sses extends from L:ke L.dox southwest through e <t
Pol:nd, the Bilkins ‘nd into coutherm Sardinin with ¢ series of wi.ves moving north-
'e st - long the front. To the west ~long line from Corenh gen to Fried:ichsh ven
lies & weok boundrry betveen mi’ ir ' nd modified mA -ir. The bound ry is m:.rkec by
widesvresd cumulus ~nd shower ~ctivity within the modified mA ir m cu to the vect
and str tiform clouds in the mP «ir to the e st. The inv .ion of *..e sodified ms ir
mass into the Rhein Yrin cre: *~s marked by : dro» in temper turt nd uy "nower ~ctiv-
ity. Principl cloud tyve with this situ tion is str tocumulur s oci ted ~ith
swelling cumulus, .‘n 5. sion'1l cunmulonimbus devel “ed over the nouni in to ve.t
and north of Rhein Mrin. Ceilings were gener 1ly » -7 7. feet with tiic situ tion
lovering temn rarily to 300-12 0 feet in showere. Vi-ibility +ith “.ir oitu tion + &
excellent, gener lly 30-50 ailer lovering: tewsor ri.y to ler thn * Liiie oo .

Aver e wind velocity with ..is Situ tion a0 o withocurts oovilon Ly T

rmotoc.
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FIG. 2-3 WESTEFLY SITU.TICKN WITH GENE.. L TROUGH . «WNG 55 T&Gi.i OiTH: 12000, 20
March 1947. Cener 1 trough extends -rom mid-.tl ntic mcross Scotl nd comtinuing

to rre: northwest of Blrck Sfe:.. In the ‘re = uib of the trough the .low t sur-

f ce ~nd ~loft is west-northwest resulting in “dvection of =z ir ove. the conltinent,
A werk oc.-lusion extends from low over Jchle.c.wig 0 e st of Berlin nd Pr (ue

with cold front from Pr gue extending southwesiwi rd into second ry ‘ouv renicr in
Gulf of Geno-. Wit: this situ tion ther exists  gener 1 ctr tocuiuluc l'y v ~ver
Eurone. In .he Rhein M in rre' gencr 1 broxen to ove:rs -t «tr ioru.uluc corcit. ons
preveil with some svelling ~umulus develoning over .ouni: ins to nor.h durin. fier-
noon. VYisibility during night w s gener lly 7 ailes but .overec to " ailes t &1
in ligh fog 'nd r in. &t drwn the ceilin~ loveled to 30 feet. Ty 1707, tuc
ceiling his risen to 20 1=-301 leet nd continues to i~ rove to 40 f ot curing

t e everning., Visibility i .roves to 7.7 ailer. hir wesierly situ cion uastodeo-
cribed is very simil'r in iis efie 't on . lyine onoltion to L. ¢ wWin'i Y

type.




FIG. 2-4 AESTERLY TYFE WITH GENER.L = RCOUGH Bl ez:l. RS o

21 Merch 1948. Gener 1l trough extends froa 'wi. ‘evelovec jow to nor he t °f

Icelrnd scros: S¢ ndini viu into - second: ry low in the vicini ;7 of Leke L dog .
A strong vest to <ot flow exists  t surf ce nd ©.oft rewu tin, 1 the dve~l.on
of an WP rir w5 ver the continent. ciwe I mi ir oa £oer

lies through centr-l Brit in, nort.cri. Lena Ik,
series of st ble wives moving long tac T:ront. Aith Lic oitustlon ceilines reu ine.
bove 1) O fe-t -nd visibility vers 1 ui.ec “t . ein o.in. nis e terly situ o lion

is more noriy tynic i b Lamer e terly . itu tion.
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FIG. 2-5 NC.TLSAOT SITUATIOL: 12X0Z, 25 April 1024S.
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FIG. 2-6 £ .9TERLY Y.E: 122, 8 My 1948. . .igh 'res ure or. is censered over
the North Se:: ~nd south Sc ndinsvic with  low inm Cruc sus re iom. ii:ier te e ct
to west flow existc with m.de: te subsidence occurring int» porthern Germ ny. The
subsidence gr du lly diminiches in southern Germ ny. .ith iLic flow, aolsiure is
sdvected from the Blick Ser ~re’ ovar o W hern Gera ny. loud ty-ec obcerved .ith
this siturtion r nges from str tocumulus in northern erm ny o svelling cunulus

in southern Gerw ny. t Qnein - in sc tter ¢ Lo broken cumuluc vere “boerved vith

ceilings rrnging from 35 ".- 4 feet. Occ sion 1 sweliing cWaaiuS were S.rerved

over .i.ls in tue vicnity of Lein = in. .icibility roaoined =70 uiler Gur.ng

d'y. Surf ce winds ware o st-northe st to ¢




FIG. 2-7 HIGH PRESSURE TYPE: 1200Z, 26 March 1946, On 26 March a st:gn.nt high is
cemtered over the Channel ir the vicinity of Calais cnd Dover with the m:jor axis
oriented west-northwest to erst-southe:st. In porthern Germ'ny gener:l fog - od
stratus conditions were observed with fog dissipcting by 12002. .t Rhdn k:dn
ceilings were unlimited with thin broken to overc:st =ltostr-tus. Visibility w s
restricted at sunrise in h:-e nd imoroved to 6-8 miles during the day. Light

gurf: ce winds revailed during the entire ‘eriod. 4 l-rge diurn:l v ri tion in

temner-ture wis observed vwith .nis situstim.
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SUSMER

AIR VASSES

As was true in the winter and spring seasnns, the predominant air mass
over the continent during sumner is of mP origin. Because of strong in-
solation during the summer months, the ciniinent is lieated rapidly éith
‘he temperature difiercnce between land and sea areas reachin: a naxi.um
during this season. Because of tLhe strung ieating, a zeneral low nressure
conditio n exists uver the continent resulting in a monsoon-like circula-
tion from sea to land. This type of circulation is predominant throughout
most oi the sum c¢r, occasionally interrupted by a transitory hi:h pressure
influence. 'n these hich nres-ure situations, the air mas:-es tend to
warm rapidly and assume continental characteristics.

During summer, the cool maritinme air mas -es experience a ra~id =iod-
ification as they =ove over the relatively warm continent. ihe air mass
is heated in the lower lavers resilting in the development of stron¢ con-
vective activity wnichi aay estend well above 20,100 fcet and result in
air mass rain showers and Luuaderstorms. is 1ay be determined fiom thig,
tne principal cloud types wi1thin an mi® air mass during the sumuer are
cu ulirorm, especially during da,lie¢ht hours and just after sunset, In
fact, under a soutiwesterly flow condition, thunderstorm activity may
start after sundown in tne nor._hern Rione Vvalley in Trance, and move into
the :nein vain srea during the night. '1his is not an unuaual occuriemce.

urin: <ome years in the summer season, a sec.ndary hich cell will
break away from the main Azores higch :nd become stationiry over central
Lurope, occasiunally Joining with the :ussian high. “This situation causes
an influx of c¢i air frow the vicinity oi the Ukraine and the Balkans.
Another situatiosn resultinm in the invasion or continental (ropic air «c-
velops with southwestward displacement of the Rlussian high and usually
accompanied by a scparate cell in the Balkans and a nocthward displacem.at
of the Levant hirh. 'his siynoptic picture results 1n a lon: southerly
“low frou Africa, over the Alps, snd into Germany. This situation was
observed in the latce swa.er of 1944 and 1647, .ccurvins once eacl seasoii.

#ith the flow of ¢T air from the Ukraine and Balkans, scattered strat-
ocunutlus clouds may fora ot RUein “aio during he day below the subsidence
inversion. vinen the -ources of ¢i air is Africa, clear skie< usually
prevail in the “icin Yain .rea because ol siron: subsidcnce and a trajector,
of the air mas= ov-r thu alpx. Ihe two cases of the laiter situatio. were
associated with scirocco, and the <tron. southerly flow car.-1ed .uxt

particles aloft frowm the reeion of Africa throu.t coentral serany.

Arctic atr mas es have not been observed in tae Riein Yain area dur-
in- tne sumuar ontus.

¢ UL

In sumner, as in spr.ag, cold tronts are the .oslt irecuent and as a
rule the uost sharply definel vn tne Lnein dMa.n arca., Cola fronts in our
area are u<ually accowpanied 1y s clli .« cuwlis, woderate to heavy ramn
<howers and occasinanal shovers oi soft nail. Uccasicnally thuncersionias
ievelop on :he frontal s riace accompanied hy heivy rain and oc asional
Lail. iazardous flirht and ter .imal contitions witi this situation are:
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(1) dan-er of icinz, (2) turbulence, severe in curulonimbus, (3) gusty
surface winds in the fronts, and (4) ceilings below 1000 .cet and visi-
bility less than t' ree .:iles in rain showers and/or thunderstors.

Most fronts whicn aidleclt the Riein Main area are those movinhe 10w

1 the w--8t. Another type of system which occasivnally afiects the «iein
. Main area is known as the £-J3 situation. This =situation is charscterized
3 bv a sharp trough aloft exteniing north to soutn throueh central wmurope,

a stationary front in the vici:nity of the upper air trough, and a low in
tire central Meuwlterranean area. 1Ihe low formed in the Mediterranean re-
mains stationary for a perio. of one to several days with stable waves
méving along the staticnary front. iinally, the main low center moves
slowly north-northeast alongz the stationary front acco panied by a large
area of precipitation. ‘The precipitation may last in a given locality
from 24 to 48 hours. In a summer 3-8 wiieii unstable air was-es are in-
volved, widespread shower and thunderstorm activity accompany the type.

P

LOCAL CHA“ACT«RISTICS

Restriction to visibility in tre other seasons of the year, as notea,
are enhanced with soutiiwesterly flow. 1this 1s true in summer also. A
light southwesterly flow with & lony southwest trajectory, or if of short
southiwest trajectory, one over moist ground is th. situntion most favorable
to formation of li«bt fog during the summer rionths, A lieght flow from
030o is favorable ior s.oke pollution at Rhein Main. Again, this restrice-
tion is not =0 ~ersistent as i1n winter or spring because of the relative
instability of the air mas-es.

surface winds: [Prevailiney wind at hein Main 1s s uthwest. Utnless a
strong northwest flow is establisbed, a southerly through west northwest-
erly rradient flow will result in a southwest surface wind. ‘'this is ~artially -
due to the .leflective action of the Taunus Mountains. ‘tvhis effect of tie
terrain on surface winds frequently ohscires the wind shift accompany.ng
cold frontal passage in a wester!y flow. surface winds =t itheiv “ain will
veer im-ecdiately at the frontal passage but will back again Lo sout.west, .
usually within less tuan «an hour after the frontal pas-zage. :

Tnunderstorms: Thunderstorms occurrin+ at Riein Main are usually
associated with a céld front or with a trouch jassage with the createst
concentration of - ir mass thunderstorm rctivity belng in tae vicinity of
the Taunus and Vogelsberg Mount.ins to the north and east, and to tbhe vden-
wald to the southeast. Noctirnal thunderstori. activity is for the most
part confined to tne river valleys nnd oceasionally move iunto the im ealate
vicinity o¢ the air iield.
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fUf. 1645, 'n extensive low is sitlw-ted over the
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Serndin vi 1o coun.rics ¢ ucing strong westerly flow over norithern surone with tie
‘ 7 flow deore oings couth ri. ae Anéd ow is centered in the e st tlontic with .
well wovin - v ora front ovionding Yrou tie center of the lov to the Brest cenimsul .

jere .- I ont B LR TeTalo usin ~t rd taroug: r. rinern Ir nce
ne o riine ctviecen mk  ono o0 ir oo ooee,

CoAamt y of hihein in « .ring the morninue na  ter-
nonn ro Ll ocun usr . lo vitibiiity in fog néd r i:n.
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FIG.23-2 COUTHWSOTECLY FLOW: 1200,Z, 21 ‘ug. 1948. . well develoned iow is centercd

to northve U of Irel nd with welli cefined oc:luded sysiem extending to northern
Irel‘gd. The cold fron: extends : long the wust co st of Ircl nd iiience southwest

into L e “tlnti., The . rm .ront e tends from oint of occlusion into the Bay of
Biscry. . Ligh cel! ic ventered over the northerm Brlkems with the m jor .xis orientec
soutnwest to nortne ot, adifiedc @ ir m ss »rev-ilc over the continent. Clouds
obse Voo JUr ng e rly morning were ©: L. er ¢ cirrus. Zwaulus cloud ue.e o ed over

the :ill- in the vicinity of lein “ir n¢ ‘uring 1 te ftermoon .c ticired to .roken
“ltocunulus w o obrerved., The si t.liic nt Lecture of this nd other couthvesterly

situ tilony 15 th it {5 tas most ¢ 1 =itu “i+n for fog fora tion t he n [.ain,

Vi-ivility r ched minious of ne r 1 aile in 1i-4 . Tound Tao  t cunrice.
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FIG.3=3 NORVHw~ . TELLY PLO. (LChNSCLR TYVE): 1700, & July 1943. . cene. 1 low

pressure ‘re evicts over the continent tith - gener 1 high 'res ure cycle. over

over Lne uo.aincnt,

the Atl-ntic re:ultin,- in tne wonso.i.-lize flow from northw .ot
An occludec front e tend: irom 1> in Dera rik vita the - oont f ocolusi nner

N

Berlin, =~ coio fro t e tenas Iro gin. i ¢ lusion  Lro .

Borde ux, wit. Lo ‘e NG iito cent; 1

front » & eu tn~ Rneia .. in
Q¢ i 0C .. Cellirg,
o roaceh >0 the v or.oiront
icioili oy
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FIG, 3-4 HIGH IN:LU=N"E .ITH o JTE LY FiCw:120.7, 30 st 194, .. w.ll uevels ec
| )

‘ 4 low is centered to the south of Icel nd :ith gencr 1 trough over tle ..tl utic. 4

cold front extends couthw rd «~long :.ae -est cois. of .coil nd, through centr .

Irelend nd co..tinues southweoti rd tow rds ine or. c. dyn .ic nigh i centeved
in e st Germern, with @ Jor vis orientcc e ct—cit. he flow t 11 levels into tne

Rhein Firin re ic e st-southe £t resulting in the dveotion of > ir wso into

suthern 'nd centr 1 Germrny. ' Cle-r %o nign co tierec cn 1LiOns coirte t nein

ri-in with less L. n 1/8 cunaluce forsins ¢ ring the ftern on.
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FIG. 3-5 NCR'BWEIERLY 1O 5 OCI. 0.0 o1 5=k OITo 7.0h: 1. ‘hlv, . ooule Lubt,

& ridge extends froa Azores over soutiwester. &n lnc. £ cii T irouch exisic ¢ ioft
over ¢ stem sur ne ~ith - comlcx low e ring 't tne ruri ce. ol 1T cvection
in o tie .editerrne'n h ¢ ¢ used the develooment of low in tne "o V liey

(U si-nt tionry front throush the L1 no nd o. nd. . ver hove forue.
front:1 c.rf cr ne o iz ch r octericiic oi the - ~itu “i n, h ve move. north-
northe st- rd lows ine front. A large erea is f.eclec by thne r. ir oo
flovirg »ver the 1lps from tue Coditerr nen nd overmuadng Lo o ir =

rev ile :t ihe curf ce over suro e. svidence ol Lhe IVerrili.iiy o [ ue °¢
west -4 .uein ¥ in by abcerviig tue cloud ty -eo, “hica were Tredoain ntly  iToswsu us
‘né »ltosir tus. Ti.e overrunring 0 ciron s onow aoto inteoroan

curings tne e rly wosning celn CLo L. tvotcu AL
in tne northwes erly “1o  in the geln

tie £t .Teun,
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AIR MAS>ULS

During the fall season, the predominant air mass observed over the
continent is of maritime 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
Rhein sain area. This situation, known as Indian Sum«er in the U.S., is
iocally known as O:d “oman Sumaier.

During the fall, the continent is gradually becoming cooier because
of the increase of radiation over insolation. Therefore, &#uring this
season, the mP air masses will tend to be stabiliged as they move over
the cooler continent so that the predominant cloud t;pes will be stratiform.
Also, because of the zradual change in temperature difrerence betwecn land
and sea area, the high pres-ure areas are wmore frequently accompanied by
clear skies during the fall than in other seasons. Ilnasmuch as the fall
season is a transition period hetween summer and winter, weathsr phenomena
more peculiar to summer may be observed durine the early fall while late
in the fall, phenomena wore peculiar to winter becomes predominant.

GGradual stabilization of the air masses as they move over the cooler
continent is marked by an increase in the incidence of ground vog and
radiation for in the Rhein ‘ain area durinv early mornine and late evenine.
It is also observed that haze and light fog becouwe more persistent in
lower lavers even during the daylight hours. The csradual cooling of the
continent is furthcr marked by low stratus, air mass fogs, and drizzle
within an invadiny mT air mass,

furbidity in continental air wa<ses is «rcater than iu fresh mari-
time polar air masses, so that in general, visibitity is bet.er in the mP
air masses than in the cP air mass.

"RONT S

As has been previously stated, the tempcrature ditference between
land and ocean areas rradually airunishes dur:ng this sea<on, and finally
becomes reversed by the end of the season with the land areas becouing
relatively cold. Therefore, during this season cold fronts becore weak
ana cradually wore diffuse wnile warm fronts tend to become stronger and
nore pronounced. Cloud types accompanying frontal passages during thts
scason tend to become more stratiform as the scason progres<es and when
cumuliform clouds 4o occur, the tops are generally lower than during the
sum-er months. Normally tresc tops .lo not exceed 10000 feet.

The temperature differvnce hetween polar and tropic regions is grad-
ually increaring during this season, and corresj.sndin:ly, the cyclozenetic
activity is zradually becoming more intense. As way be expected, the most
active frontal zones are hetwe n mT and m: air masses.

FLOCAL ##AVH L2 CHARA TERISTICS

ixtremely high winds (those in excess of 30 kts) are seldom observed
at ihein sain, but may occur durint any season. discussion of hagh
winds at Riein Main is contained in the Scvere veather secticn of this

book.

purine this seasun, as nas been mentioned previously, visibility 1is
generaliy lower within a continental air wass than dur.a¢ lhe sumuer 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 lsst all day or for &

] period of days.
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FIG. 4-1 NORTEWESTERLY F.OW: 1202, 21 Sept. 1948. A deep low ic situ ted over

southe: st Finl:nd with & high centered over the British Isles.

pettern resulted in strong northwesterly flow of at ~ir over the low countriec

~nd Germeny. We:ther ot Rhein Mein is ch r cteri ed by broken swellirng cuaulus

spd str-tocumulus during morning ~nd ftermoon wi h occ sioni.l rain chovers.

Teilingz rew:ined 3030-4700 feet with visibility gemer 1., over 1. .uiles.
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FIG.4-2 WESTERLY FLO. «ITil C0 L DING /VE: 1°07Z, 10 hov. 1¢4o.  com ley low

overs the 3¢ ndin visn countriec nc northe ot lerw ny. . v ra front e tends frouw
< low in the /tl ntic cros. tne Broct neninsul . n oc.lusion extenc: from  low
in southern Denm rk :ith point of oc lusion in nor.he ctern Geruny. Jold front
extends from joint of oc lusion southwert: rd, joining v ram front over irect nd
v.rm front from voint f oc.lusion <xtending into southein iol nd. t Lwiein . in
-re-v-mm front 1 we -ther w o ch.. c.cri-e. by iov ceilings, low vizcibil . tiec, r in
'nd fog. The wrra i.ont p s ed Rhein ."in "t 07702 with low ceilings nc I in ‘er-
sisting in the wimm sector, but uith visibility imrroving. Cold front sced hein
Mrin ct 1130°-123Y., Seiling nd visibility im roved T nidly f co.d Tront

s ;2. This «ener 1 i1 tisp it~ rm front 2oving fro.
of the Brest neninsuls with = long coutlnorterly £l uru
sur terainel omél 1ons taon the  Love oy moic. verrinni, no- i
tie surt oo front L orition no cetling s

iy feed

e low ) i




\ FIG. 4-3 BASTEALY FLOW: 12002, 26 Oct. 1947. . strong nign is cituated uver the

‘7) the northern lorth Sec with northe st cir.ul/tion over the B:liic ses into northe st-

ern Germany. . comnlex low i centered over B li:ns nd cOULheIT ueru ly. J.ring
the beginning of ihe 24 hour *j.;riod, cle-r skies were observed t luein .. in. During
the pfterpoon virirble ~mounts .f mid.le ‘nd  ow clouds were observed witi: .he low
cloud dissin ting by sunset. ilinlmun visibility © s 4 =zile during e rly & Im.ng

renching ~ mrximum of 0 miles curing the - ftern-on.




FIG. 4-4 HIGH LhFLUME: 12 %, 25 Kov. 1948. . strong aF high ic centered t tne
surf-ce over e st Germ ny with - wrrm ricge - loit extending into - nigh over l'r nce.
Circul tion in the ithein .:in rea is light being e st to northe ot «t 1-2 Be ufort

during most of the we iod but .eco.in; ¢ 1u fter sundown. okiec during iuae cntire

period vere cle'r to high sc tuiered jile vi.ibility v ried froa . winimum of L

t . B . )
diles "t sunrise to - m xizum of 1. miles curlng Lid-d y. s vou.d be ex ecte.,
rel:tively 1l rge diurn'l v rirtion in temner ture . £ e: neriwonced.
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