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1. Physical Features. In describing the European weather, we are apt to compare
the European continent with the United States. Although there may be no marked
differences in the properties of the air masses invading both continents, the
weather observed is sometimes notably different than one might expect due to the
interaction with the European physical environment. In contrast to the United
States, there is no extensive south to north mountain barrier like the western
highland upon which is superimposed a series of mountain ranges. Instead the
principal mountain systems are arranged in a general west-east direction and
are described as follows:

a. The Alps are the hiqhest European mountain chain and form the southern
.* boundary of Germany. They extend from southern France well into southeastern

Austria. In the main ridge of the mountains are many peaks higher than 10000 ft.

b. The Pyrenees chain, separating France from Spain, has peaks extending
above 9000 feet.

c. The Apennines stretch the entire length of Italy and have peaks which
rise to 8500 feet in central Italy.

d. The Scandinavian mountains are orientated in a southwest to northeast
direction. The highest peaks rarely exceed 7000 feet.

2. Besides the above mountain bdrriers, there are numerous smaller mountainous
regions in Europe which have their characteristic effects upon invading air
masses. In Germany, there are many areas where the elevation raises to 3000 feet
above the surroundinq valleys causing small scale weather variations. The most
important of these local groups of smaller mountains and hills are:

a. The Black Forest in SW Germany with tops of over 4000 feet.

b. The flaardt and flunsruck mountains coverinq areas west of the Rhine river.

c. The Schwabisch Alb between Stuttgart and Ulm.

d. The Odenwald to the east of the Rhine near Heidelberg and Mannheim.

e. The Taunus mountains to the north of Frankfurt.

f. The Eifels and Westerwalds in the Bonn and Koblenz area.

q. The Rothaar mountains to the SW of Kassel.

h. The Harz SE of Hannover.

i. The Vogelsberq between Giessen and Fulda.

j. The Spessarts east of Frankfurt.

k. The Rh8n mountains near Fulda.

1. The Thfrinqerwald to the east of Fulda.
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-Il. The Frankenwald SW of Hof.

It. The Prgnkisch Aib S66f Nurnberg.

o. The Bohemian Forest along the Czechoslovakian border.

p. The Bavarian Alps forminq the boundary with Austria.

3. influence of Topography. Because of the absence of the north-south mountain
barrier, the relatively warm Atlantic maritime air masses can invade the entire
land area. Therefore, there are no abrupt changes in climate across western and
central Europe. In general, the mountain barriers extending west-east across
southern Europe merely separate the warm southern region from the cooler areas
to the north. With the numerous mountains and hills south of 52"N in Germany,
winds from virtually any direction will produce upslope effects. The effects
of upslope may produce extensive areas of low stratus, fog, and precipitation,

* or, in many cases, the effects may produce only very localized conditions.

1-2
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HELIPORT WEATHER BRIEF

KATTERBACH ARMY HELIPORT, FRG
49 30'N 10 48'E
ELEVATION 1532 feet

TERRAIN SUMMARY: Katterbach AHP is located 25 miles WSW of Nuernberg.
It is also 3 miles E of the city of Ansbach.

The airfield is in the Eastern section of the Frankenhohe..... With
" an elevation of 1532 feet there is a natural upslope motion into

the Katterbach area. The Schwabische Alb and the Franklsche Alb
are other small hills that can effect the airfield area. There are
no major rivers which effect Katterbach, however small streams and
valleys can often be a contributory factor to local fog problems.

* AIRFIELD WEATHER: The predominant type of air mass that effects the
local area is Maritime Polar. This air mass produces a typical mar-

-. itime climate with mild winters and cool summers. The natural up-
slope motion with westerly winds is a weather producer. The var-
ious hills to the south and west do not have a significant effect
on the local area.

*CLOUDINESS AND VISIBILITY: The typical synoptic situation effecting
. the local area during autumn and winter is a high pressure cell cen-

tered over Western Europe. The air mass is generally moist and stable
-with wet, cloudy, and foggy weather prevalent. When the high is dis-
:. placed northward and eastward, the source region of the air flow is

continental polar and good flying conditions prevail for two to
ten days. Haze and smoke, however, will reduce visibilities after
the second day in the shallow cold air unless the high pressure
system is centered over northern Germany which results in moderate
easterly gradient, good visibility, and occasional gusty winds.

The autumn frontal activity is generally marked by a well-defined
* wind shift, wide bands of clouds and steady precipitation with little

temperature change at the surface. Frontal systems lifted over the
dome of colder air takes on the characteristics of warm frontal

* occlusions eliminating much of the surface phenomena. Frequency of
autumn and winter frontal passages averages 4 to 10 per month from

-October through March.

During the late spring and early summer, the Azores high is dis-
placed northward and becomes stronger. The prevailing circulation
over the are is west to northwest. The moist maritime air is warm-
ed as it moves over land masses of Europe and combined with mechan-
ical lift from the terrain features causes a relatively high freq-

4 uency of convective showers and thunderstorms. The frequency of
thunderstorms per month is 1 to 3 during April, May and September;
and 6 to 8 during June, July and August. Most summertime fronts
are relatively weak, characterixed by narrow cloud and precipi-
tation belts.

I Fog and haze are the main causes of low visibilities through-
out the year. During the spring and summer months nocturnal cool-

" ing will cause fog to form during the early morning hours. This
phenomena occurs 5 to 7 days a month from May through August, but
seldom persists beyond 0900 to 1000 LST. During the fall and winter,

1
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fog occurs more frequently and persists for longer periods of time
(averages 7-10 times per month from November through March). Low
stratus ceilings are a frequent occurrence during late fall and
winter. When wind velocity is sufficient to preclude fog formation,
the low ceilings have a tendency to form near sunset and intensify
during night hours. They tend to lift and burn off during the late
morning and afternoon hours the following day. Stratus ceilings
below 1,000 feet have a frequency of 6 to 8 days per month during
this period.
PRECIPITATION: Precipitation occurs frequently and quite uni-
formly through the year. There is minimum precipitation occurrence
during the months of January, February, and March. Measureable
precipitation occurs on an average of 156 days a year (40%).
During the late spring and summer, precipitation occurs most fre-
quently as brief convective showers or thunderstorms. In the fall
and winter it occurs as either rain or snow (the frequency of rain
is approximately 67% while snow and freezing rain is approximately
33%).

WINDS: Surface winds are seldom a problem to flying at Katterbach
AHP. Normally gusty winds are associated with thunderstorm activ-
ity or with tight pressure gradients associated with air mass changes
in spring and fall. Gusts greater than 35 knots are infrequent.

4
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METEOROLOGICAL INSTRUMENTATION

Ansbach AHP is equipped with the following meteorological instrumentation

a. FPS-77 located in Base Weather station and the RTM is to the
west of the Weather Station

b. RO GMQ-20 Wind Recorder loacted on south side of field. The
wind recoraer is located in the observing section.

c. TMQ-11 located on south side of field.

*d. GMQ-1O indicator located in weather station. Instrument is
located on south side of field.

e. GMQ-13 Rotating Beam Ceilometer readout located in weather
station. Instrument is located on south side of field.

f. ML-102-E Aneroid Barometer, ML-512 Mercurial Barometer, and
ML-75 measuring (rain) stick

g. Helium located in weather station area.

h. Rain gauge located on grassy area in front of weather station.

:?.1
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TERMINAL FORECAST REFERENCE NOTEBOOK (TFRN)

SECTION II

THRESHOLD VALUES AND OPERATIONAL CRITICAL W4EATHER ELEMENTS



THRESHOLD VALUES

AH-I, UH-1, and OH-58 aircraft operate from Ansbach AHP. Each aircraft has
criteria that can affect that aircraft's operational ability. The principle
weather types that can impact upon aircraft are as follows:

a. Clouds less than 1,000 feet, and ceilings less than 500 feet.

b. Visibilities less than 2.7NM.

c. Winds greater than 25 knots with gust spreads of 15 knots or greater.
20 knots is a critical value for Stand-Off Targdt Aquisition System (SOTAS) aircraft.

d. All types of precipitation.

e. Icing and turbulence of all intensities.

f. Tornadoes

g. Hail 3/4 inch or greater

h. Winds 50 knots or greater

I
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CLIMATOLOGICAL INDEX

1. Surface Winds, pages 2-3 through 2-7

2. Operational Ceilings and Visibilities, pages 2-8 through 2-19

3. Precipitation, page 2-20

4. Temperature, page 2-21

2-2



05u R. A e-'ID

LESTU IIks. '. 7% LESTA t

SNFc WINDS;E

SE SA* WWS

S SS 16 S

~ * CALK
CALM UL %),JONH~.

*SURFACE.- WINDS
>LESS THAN ilkts (518)P LESS THAN llkts(.i)

GREATER THAN Zlkts (_ill) . GREATER THAN 2Ikts 1 %

NNW !iw

CAL (L~)CAM NE%

MOT oI~~OT

4E

NE2NW

4 ENE



S 'Rm C. -. E.*

SUR FACE WINDS;
LESS THAN llkts (:i% LS HA lt

GREATER. THAN 21 kts GREATER THAN 21kts ,a

S U RA C W I N D SN

EN

4 2-4



I-. 
'D S 

'
I'AI

LESS THAN llkts(U % LESS. THAN llktsti 3

GREATER. THAN 21 kts(&F GREATER THAN 21kts(.....

Nw

MONT E.TH WNW

W SRAE WIND

ES

CALM SE~% SCALE WSW

CA1 CAM.5%

SUFAE .. WINDS*



-. 4--.4-)

- .. . . . . .

99 41IL) u w ~ c x r .
u - . 0s

cc C~

Ri w @ 1c n C o 4 ~ c m L 0 r - C -
. . . . . . . . . . . . . .J

rJ- *n 4N qt r- *Y *- gn CM 41t s- "0 JC
NU 0

b-4%

0 V LV O

'-W C4J0

* EU4

*~ LU.. -
* ~~ 0.. .

4A W@

* = .5.. . . . . . . . . . .. .1 .1

E in

4J~4

CA d. co W cC - d m' n WJn1 ,'- d

a - 4n

r- r-' Go 0

Z -- OIL
x 4. a4 EU

* Om
2C~~.C CC UU)I

0-4 ~ ~ ~ ~ ~ ~ ~ ~ .= E=4AU.nA3 V) 3 c c

Li. W Lu Cn& C ns)



U- ..

w nC..Mq . 00 a&I 0 DU

.oco

0 w

93 -A.
I.-- c01 i

O:cx.pxxXr"oo.ooc,(o Ito Ai.

. . .
ICCO o O .. 0

"" . . .. .. . .. . . . . . . . .z

Cl. M q& 0 W 0it CDr-p- e- l 
t

U.-.. E...4

E- .4
40

0444

.......0NO@..-ICd ",,-;e . .. , --
U.. * * -- 00 0

10~0C~)I10P)~)V10ON u~r[-4, 10

000

~ . ......

. 0
00 0

0 Z44
4L C.N W. *0 44C

ca -Nd

V 0 .-4

£00
'.4 C mA 40

s-4 be t
4 - W w - - n0 4 WMWc 0

. .. . . . . . . . . .5 . . 4 0
1-mW V-c "0C~ % 0~n0(nW)f.qM l- ~0 P£04

r - 00
z (~A C10-4

* s 01S

04 -J 4

tn0 m M I W %0wt InM W



4II
0

CjW

LAJ I--

Cd,

lose

Go Cu *

I.0

W 4J

I-641.- 4.)

-- C'

L-

UIIS- W'

4-) @3 4)

uJ CV

.C 4J
cr. ~ ~ ~ ~ ~ ~ ~ ~ . S-SILA LJ c 3 ic M w-iI-C

3c ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~. 43m.)LJL n nV )V c3cN 2.c 0



Vt ~ tT 1 OPERATIONAL

JA~~UARY CEILING/VISIBILITY IUR
CLIMATOLOGY

SOUR~CE
LStA2OOR516 MILE LESS THAN 700 FTUOR 1MILE RS4

LES THA 200I I 29 OCT74
LE3THA500 FrOR 1/2 MILE LESS TAN 1000 FO3 MILES- 65-72

0 L.. 2 3; .. . . . . .5) . . . ..4

OOA
TOr-

@5 . .__ . . . .

I 03A. .. . . .
TO 

.

05A .

TO 2,

08A

TO

12ATO -
TO
17A

045102-

18 17.w w ww



. . . . . . . .. . .

r ~-t

OPERATIONAL 11- 444
FEBRUARY CEILING/VISIBILITY FEBRUARY

CLIMATOLOGY 4.
____ ___ ____ ___ ____ ___SOURCE.1. IRUSS40

LESS THAN 200 FTOR 5/16 MILE LESS THAN 70OPOR 1MIE' 29 OCT74
I J ~ 65-72

LESS THA 50 FO1/2 1L8 LESS THAN11000 FTOR 3MILES .

O

02A 
-o

000 _404

TOK

03A

TO

11.2
TO

O

2A

'0> 5100304 06
TO - -29 -



T OPERATIONAL
*M1HCEILING/VISIBILITY MARCH

T~~ CLIMATOLOGY 1

III~t~~tf 1t T. Tl r I11 SOURE
LESS'THAN 200 FTOR/06 MILE LESS THAN 700 FTOR 1 mIL4 RSvO

tf~t~ri ftt~ +HIVH-tt-H~dtVd llT-29 OCT74
LESS THAN 500 FT OR)12 MILE LESS THAN 1000 FT OR 3 MILES 6 5-72

ldz -

Om- It
TO

02A4

04-A

TO +

081,

TO _ _ 1 4

05A

105A
TO

* 1A I

T O. .. . . . . . . . .

12A

5050
TO-1



-I .OPERATIONAL AR IL
*AI 5 IL CEILING/VISIBILITY APRIL

. ... .... .. C IMATOLOGY " I ' i-"

17 --- i SOURCELESS THAN 700 FT OR 1 MILE t'. RUSSO
L I LESS THAN 200 FT OR, IML 29 OCT74
LESS THAN 500 FT OR 1/2 MILE LESS HAN I0 FT OR MILES 65-72.~~... ... . .... .. .. . . ... . ... .... .... ) -
q ~~ .. .. ...... ... ..... .) " . . .... .4 ), . . ..5 )) .

0 2 A .. .... . .. ... . ... . ... . .. .... .... .....- .... ..

. . . . .. . . . . . . . . . . . . . . . . . . . . . ° I "
0 3 A . . . . . . . . . . . . .T03A .. . ... ...... .. :o "

.... .. ... .... ..: .. . . .. 0 o... .-. . . .. . . . . . . . . .. . . . . . . . . . . ._ _ -_ _ _.- -:-
.5A I. . . . . . . .

.. . .

06A
TO

2 3 - 3 ....... .... ..
09A 2
TO . . -llA .1t

16.5/__ 
____

TO
14A 6.2

13.5/

TO ,. .17A A,\
Too/

18'
TO-
20A 2q.2

21A1

23A .

o 5 10 20 30 40 50 60
.......-- 2 - 1 _ _ -2 1



.0.. . OPERATIONAL.
CEILING/VISIBILITY

C L I MA 7L OGY :
I SOURCE

LESS THAN 200 FT OR 5/16 MILE LESS THAN 700 FT OR 1 MILE: TZUSSdJ
I~. .... I I 29OCT74

LESS T"HAN 500 FT OR 1/2 MILE L:SS THAN 1000 FT OR 3 MILES 65-72

02A . . . . . .

TO. 
. . . . . . .

02A

103A
TO 21 Kr
0 5A

TO

W0A

*TO
11A 5*}

11.5

14 2.9 2 h
a -.1- -2-



OPRAIOA

JUNE .- CEILING/VISIBILI7Y JN

LE66 AN 200 FT 0 5/16 MILE LESS THAN 700 FT OR 1 MILE' R:dSS4iO

LESS THAN 500 FTO / ILE 6S~N0~TR3MLE 6-72

. . . . . . .-.. . . .

TO _

. .. . . . . .

0 3A .. .. . . . . . .
To

.... .. . .

105A

41.A2  t . . .. . . . .. . . .

-4 4 .. .. .i. ... ...-. . . ..-

-
. .. . .

TO
06A

TO112A 60.7~i 1K
.2. 0

12A0203 0 06
2-.7-



*~~~ . .... . . . . . .. . -. .. . . .

-t4 1 OPEATIONAL
jmLY CEILING/VISIBILITY JLY

CLIMATOLOGY I

TTTP7T.TT.7 V I .r..r.. ~ SOURCE
*LESS THAN 200 Fl OR 5/16 M4ILE LESS THAN 700 FT' OR 1 MILE RUSSd~O

1--+ 4 t -+4 + 29 OCT74
LESS THAN 500 FT OR 1/2 MILE LESS THAN 1000 FTO MILES 6 -72

OOA a .. . .

02A .. .. . .

. . . . . . . . . . .

03A __I I
*TO

ATO-

4 1
102A

TO

12A

214A - -

15A



........ .- + .... 4 .4. . .

OPERATIONAL 4I
AUGUST- .--..- CEILING/VISIBILITY AUGUST

- I i ..... I. OURCE
IL3 THAN 200 FT OR 5/16 MILE .LESS THAN 700 FT OR 1 MILE 29 slO7

29 OC7 i I I I
LES3S THAN 500 FT OR 1/2 MILE LESS THAN 1000 FT OR 3 MILES 65-72

1 2.~ 2 _

OOA
TO . . . . .

0A
To

02A

TO.. ... .. ~

03A .. . .

TO. 
. .. . . . .

05 2.

TO

09A
* TO. . . . . . . . . .

12 A

To 02 0...... 06

14 , k-35 V V V w



i I. 

.i.

SEPT~ER CEILING/VISIBILITYSETMR

1h '' I - , .7*... I T. t... S URCE
LESS THAN 200 FT OR 5/16 MILE LESS THAN 700 FT OR 1 .MIsd

LAS THN100F R IE 29 OCT74
LESS THAN 500 FT OR 1/2MIIL. ESTHN10 TO3 MILES 65-72

DOA . ....

TOA

T* . . . . .

TOA .. ....
.......... .........

... ... ..

06A 5.9 . ... ... 6

T .6.................. ........ . . . .. ... ..

09A

TO . ~.. ..... . ..... . . . . ..

12A

200

215A
TO . . ... .

o201A0 0~o6

* U W ~~2-16 W W w w



L~ I ~OPERATIONAL j 4P
OCTOBER CEILING/VISIBILITY -OCTOBER

ICLIMA"TOLOGY. .. .

J. 4 I...30URCE
LESS TH-AN 2WC FT OR 5/16 MILE LESS THAN 700 FT OR 1 MILE.

. ..... 29 OCT74
LESS 'THAN 500 FT OR 1/2 MILE LESS THAN 1000 FT OR 3 MILES 65-72

1 2__ 3 51

OOA
02AAl

TO2A . . .... .... . . . . . .....

0O3A .
05A91 . >.

. . . . . . . .. .

06A 2 ' ~ -0

03A 307- 4- 7W- 1

09A +. - ' :

TO i --- -- - -
11A 24.6

12A

To 
L

TO

1-17 6.



.. OEFEATIONAL 4±-t--ii-
NJ7EM33R -. CEILING/VISIBILITY NOVEMBR

CLIMATJ7: OGY

~TT17 T I ~ LI.. -7- 3OURCE 1
LESS THAN 200 F7 OR 5/16'yILE LESS TH-AN 700 71T OR 1 MILE' aUSS34O

K 29 OCT74
LES TH0507'O 1/2 MIL LESS THAN 1000 FT OR 3 MILES 65-72

LESTA20 L

. . . . . .0.. .

T. ... .. .

... ... ... ...

0 2A

TOT

TO

05 23- 2-18 .. . .

4~~ - .. ... .



I' OP4RATIONJAL
CEILING/VISIBILITY

CLIMATOLOGY DEEMBER

LES3 THAN 20 F On5/16 MILE N LESTHAN 700 FTOR 1MILE' 2933O7
I~1 29 OCT74 I

LESS THAN 500 Fr OR 1/2 MILE LESS TH{AN 1000 FT OR 3 MILES 65-72

OOA ;2--
TO 

--- '-- -

02A264__ i<
47.1'72<j __ -

10.6 IN7
TO .'

24 _ ___0 1 4-- *. . - - -

05A

48A A -

52. - - - - -

7.0 t.
09A 17.
TO

h 26.6-
54.8

3.4
12A 1.
TO

14A 22.3

:11.2

17A 22.3
44.3

5.5
163A 117I
TO 1-.

20A 21.9
4.5

13.321A
TO 14.4-( _ X X
23A 12

5-13w

550 02-94.

w w w w



PRECIPITATION

SNOWFALL

20.--

15

10 0 S10 -i- - - -"A- - -

RAINFALL

6,-

00

b "" I

AII F M A M S

MONTHLY MEAN DATA SOURCE
* MONTHLY MAX ....... RUSSWO 29 OCT 74

MAX 24HR - ------ PERIOD 65-72

ANSBACH AHP, Ge

2- 20



... ..... .........- 
... ... ... ...

.... . .. ...~ ft~ t - t H t .q~ , 2 *

-44

*~.. ..... ~ . .
... ...........

.. ..... ..

.. ..... I ....

.... .....

.... .. .... ... .... ... .... *..
.. ... .. T. .

....0...

.........

d S

... ..... ...
72-2



"f -ni

ttt -7 77 7

.. .... ... ....
... .. ..

........

A P - . I , ..... . ... ... .... .....

B. ........
.. ....0. .

-- ----

(lbT::

........... ....o. .... .. .. -22.



** .. .........

.. ......... ....

... ........ ... .

. .. .. . . . . . . . .

T- 4
- ... I .. .. .

.................

..... ' ....
.. ... T.

............................... ............ ..... .......... ..........

........ .... .......

2-23t77



.. ... .. .

...........................

*~~.. ... ... .. ...... . . . . ... I

.. .... ...

.. . .. . .

.. ......
pt 7 :------...... 

...

.. ...... .......

.. ...

.. ... .... ..

2-24 ........ ......



* ~ 4 ~L I~L e . L ag

*~~.... $. . . .. . . . . . . . . . . . . ... . .... .......... ....
...............................................................

7 -.........

... ....... ..

- .~ . .. ........J

---- -- -----

.. ....- --

.. ........ .. .. .

.......

2-25...



. . . .. . . . .- -7U7 4

c q

.: .. .. .. ...

.4 . . . ... 7 .

.... ... .... u.i . ~

77 t-7- 77 -1--7177. -7 77 ..

............

..... ..... .. .... ... ... .

. .. . ... . .

...............

a ......

1q::
67

.... ... ..... 2- 2 ..



f M
.... 1 .. .... .

... ..... V.. ....... .. . ....

... A... 
......... .... ..... ........ .. . ...........

..... ....

..... 
-...

.1.7.
... .. .

.... .....

......... ....

,,lo 
......

.. .... ..... ..... ...

.. .... .. .....

.: ...... T ... .. ...... .7:2- 2 77 7 7-



7 .. .. .. 7. .. lfEll ... ... 7: 7T
... ... .... ... ....... .... ........ .....

.... ~~~~ ~~ .. ... .... . .... ............. .. .. 7 7
.. ... ..... .. .. .... .. .....H I7r ............. i .. .. ... ..

... .. _n .4 ... .... . ... ..... .. .. ....: :

...............
17....: w : .: I .....t .. .....1.. ...

. ~ . .... ..... .... ...

.......................................... . ....... ........ ......... ......... ......................

.........
.......... ..

.. . .. ....

.4:a 2 - 2 8. .. . ... .



ia .

a M -,

14 .
77 1m r. !Ii-

... .....: .4. 4

.. ..4 ..
A ................ ~.. .. . 1.... .. I.. .. t

.. ... ... .. .. .. ... .. 1_ . .... ..
... ... .......... .. .. ....

....- 4

.. ...... ...

.....ITI. . ...
......... ...

.... . .. .. ... ...2. ...



... ... .

.. . ... ..... . . . . . . . . . . . . . .

....... .
.. .. . ... ...

4 -ft

.. . . . . .. . . . .

.....-3.0 ..........



op
..... ..... I I, IF T

... .. .... . ... ..... .... .... .. .
i"Ri"i" 1::!t:'t' Hi. . It

411: it .. . ......
14

.. .... ....... .... .... ......... ....
... .... ....lf; li! .... .... . ..... .... .

........................
4;." tT.. ... ...... .. ....

'14 1 . ......... ....

.. .... .. .... ....
...... ....... .... ...

'ITT

.... .... ..

.... .... .... ..

.... .... .... ........
.... .... .... ... . .... ........

to ....... ..

.. ........
........ ..

'7:T
.... ......... ... .... ......... ......... .... ......... ... . .. ... ... . ... ... .. ..... ... .

.... ......

. .... .... ---- ---------

........ .... ...

It;

tt'.
......... .......

. ......... ....
.... ....... 

.... ...... .

f 
... ........ . ... ..

........... . .... .. .. .... .
. ......... .... .... ......... ... .... ......... . ......... . .... ........

... ... 77! 7- ... ... ... .... .........
J : ....... .......

. .........

............. ....... ...

............. . ......
. .... ..... .... ......

. ..... ......... .........

Z 

.. ............. .........
.... .. .. ... .. ... .. .. ... . ..... . .. ..

...... ..... . .... . .....

...... .....

.. .. .. .... ...
.. ..... .. .... ..... ......... .... .... ... ......... .. .. ....... .. ......... . ... .

o T

...........

.. ........

. .. .........

.......... .... ...

.... ....... .. ..... ..... . .... .. ..... .... .... ....CIA

........ ... .. ... ....... .. .. ... ........

...... ......

... .......
2-31



7,7

lit 11,11, 141 tf4A
I * I !t 1 1 i:. ITifif 4 11MMI,M.M" t .. .... .. -litI t

..... .... ... .... .... . it
4 ... ...

..... .... .. ;: i! :: : I ,:, T l :- ... ... .. .... ....
ji tj

lij,If
44;f; MZZ6 .: 7 rr"N il .1 + ... .........

4+4 i . 4i,: .- ... ....
.. ... .... ... .

+tfv *1 .... . ...... .... ....
oq .

.. .... ..

. .... .... .
... .... .... ....

.. ........... 1 lTii ij i i.,. ..... ... . +i 11
it: " 1% ! :1: ... .... .............. .... 1 . 4

.. .... .... ..

..... .... .... .. ...... ..... ...... ... ......
.... .... .. ......... .... .... .... ...... . .... .... .... ... ........- NEE "

....... ...... . ......... ......... ......... .

.. ..... .... ... .... .... . ......... .. .... ... ... ..... ... .. .... ... ... ..... .... Ell - ... ....
... ......... ...

....... . .... ......
.... .......... . .. .. .

... .......... .....
. .... ..... ... ": t . .. .........

..... ....... ... ......... ......
... ......... ....

j:::: I

+i ;*:l:,l:: oil 7- :4

.... ....... 7 -n-n .........
: ; :::: ;: -:; -.!: I :: 1 ::: 1:::: ::::1::: - ::;: .... ..... .... ....... .... ...... .. .... ... ..... . .... ....r i .; ma ve.; j v ......-14

;m

177: 
7 i:-:

.... ...... ... . .. ... .... ...

I .........
.... .............. .... I .. .4 ... ...... ....... .... .

....... ..... 7r - . . ........ . ....... . 7 -7 7 --
.. ..... ... ..... . . ... .. .... ...

w .. .... . .... ... ..
J!: 7 .... ....... . . ....... . ........ . L IL L,:

.... ... ... . .. . ... .. ..

.... .... . ..... .... ..

......... ..

7 -.7 7!:... . ......
. ........... ....... ...... .......... ---------- t--

.... .... ......

7- 7111.- 7-

. .. ... . ..... ... ... ... .. ... .. . .. .... .

... . ... .. . . .. ... . .

p . , .. ... ... .. ... ...

........ .....

2-32



TERMINAL FORECAST REFERENCE NOTEBOOK (TFRN)

SECTION III

APPROVED LOCAL FORECAST STUDIES, RULES OF THUMB AND FORECASTER
HINTS

- - ---- - .



THIS UNIT HAS NO APPROVED FORECAST STUDIES

- - - - - 3-1 - - -
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THIS UNIT HAS NO APPROVED RULES OF THUMB

- - - - 3-2



THIS UNIT HAS NO APPROVED FORECASTER HINTS
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'P1:MINAL FORECAST REFERENCE 14OTlEI3(OK (TFRN)

SECTION IV

WEATHER CONTROLS



PAR' I SL/:.(,A, IL.CUSIOJS

SPRICG AID SUMMI;R H&ATIILH

1. Pressure Svs;tms: Thv sul rvinr circulation is characterized by the intensi-
fication and nortiward di.ipl ,cmwnit of the Azore:s anticyclone toqether with

- the weakening of the Icelandic Low.

2. Air Masses: h'lho principal E:uropea!dn dir mass-.! are either polar or tropical,
and they can have a maritime, or continental source region and/or trajectory.
Original characteristics obtained in the source region may be more or less trans-

*formed dependint on the trajectorv the air will follow. A detailed description

*. of European air masses can be found in 2WWP 105-12, Chapter 3, Section E.

3. Pronts: During the summer, all frontal zones become somewhat indistinct
because of the weaker temperature gradients and less favorable wind fields. The
Atlantic polar front is located farther north than during the winter. It separ-

ates maritime tropical air masses from modified polar air massess and the mean
position extends from Iceland to northern Scandinavia.

4. Temperatures: Rapid wartning begins in March and continues until August.

In summer, mean daily maximums are in the 70's, with overnight lows in the 50's.
IHot weather occurs occasionally with easterly flow. In September, a distinct
cooling trend begins.

5. Winds: The low level flow over central and southern Germany is predomin-
antly northwesterly during the summer; however, many localized deviations are
created by terrain. Due to cooling at night, drainage winds from the hills may
cause local chanqes in the mean daytime wind direction and speed. Windspeeds
generally are hiqhest in the afternoon, in a;socidtion with maximum solar heat-
ing, and lowest around sunrise. In summer, strong winds are uncommon but they
can occur with thunderstorm activity.

6. Precipitation: Summertime precipitation over I urope is principally air mass
type convective activity. Weak fronts or troughs diid the associated lifting
will often produce widespread shower activity. VFk usually cannot be maintained
in summer rainshowers.

7. Thunderstorms: Summertime heatinq results; in frequent shower activity over
4 tilt. interior reqion during May through IdtL: :;ept!n-rer. Thunderstorms, however, are

qgnerallv associated with trouqhs or weak frontal svstems. Although non-
frontal thunderstorms are uncommon, afternoon cumulus may develop rapidly over
rideI- lines due to orographic lifting and cause shower activity with reduced
ceI on ij. Although German thunderstorms do not build as high as tile storms
over the southern U.S., they are no less severe. During the transitional spring-
timt., althouqh the Icelandic Low is weakeninq and giving way to the Azores High,
mj.ior l ar outbreaks ar,, not tincommon and can produce lleidelberg's most severe

tlu~~,e.I. A , e dun(lull ho .. ,, ..4 tt:,iep rit tit : cetiLrc:et .

). and , 11. I dZt: P oor i ii . it' *i . T, l , noln in dl1. seasoni In :,outhern Germany,

lt lug, I urinq May tlr ,11.el, ,' V.t i .1 1i i i v i:i t .reatly imptrvt:d over the
wi itor trt-nds. 'Ie r-.t.it t 1k bk Lk vt I . I iC) %:; like lV toi i' , t.hIn layer of

me rit,,ne fog or hazt: that "1,urji, ff" rt 1lv Ib, midmnorning and lifts the visi-
biftv above VFI mludnlmuln;.

*4I
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- - .- - . 7--- !7- -

-11(j. In iumvw ~r, jI( e iii r, lv ,c j e ne ra I1'y no t a p ro b lem ,

liof reclativc.1%V ihk fre'u v ;uiunurtietu icing is principally
is.cc te dwith convect iv: activi tv arid I!, usually ahove the 5000 ft level.

0* L t'17'1TiI0II ii I ollit CL-1,II t I (It .I.. 11A Mt 3(W% of the time for aircraft
* i ii-I lw10w ,(Ill( ft . dci-train i nflt Aci(c,. Aft, one- (If the orime cons iderat ions

,.r t'rincl to icv-ii ti 10lciutlict. rIi, It, i.& of ridilt. lines normal Lo the wind
dl r-Ct onl will 1,4 tit I ik(ey pclak:i.to tiii rirulent air when the wind speed is
2 knots or lir(-aft.r.

A1JTil r'i rA: Ii WIN[TERI Wi:Ail II:14

1. r-t;:r i .vti V 1It wintici , the A:;.orecs. highl tcresl-lurv cell is much less
1Antcric,., whilt, ti. In~ Ii rre.'isurt, ;vs!t em1 ovter Asia !,inoiltlifUs extends as far west-
ward a c Frincce ai, rTa iii. ctlii.. [ce laridic low pressur. system is quite deep and

2.Air Ma-.,e..:,ret-e;,I k h,~e duriiq tilu s rinq and summer, continue
to havo rcoliAr and t rop ical solure- req ions. The nol ar air massess are of parti-
cular imfnort ,tict. aniid oiiie ciaraict!r i :iticii art- ii lu'.trated in the following

A. M r At ii. r c( I ar i,, Ilw imt ,()'liaion air ma.found over Europe. The air
ni!1; itrotli-rti1 e. wi 1 de-pend U; c(Ili the, over water t rct itctory ; however, all mari-

time polar iniva ion; are~ characteri zed by their relatively warm temperatures
and hiqh r-tcati-~. humidities. Since the air is usually warmer than the continent,
!talle Coli 1 t Lotis qentiral Iv ir, va A . Statuis-tylw cc-I-louids, light rain or drizzle,
and moderate. tc)i Ioor visibilitie'; with fog and haze characterize the associated
weather.

('1 dit inAt ciili I--.i tr li r i icVat le! (4!rmlaiiv iltirq A i criods of easterly flow
cirounit, Alt irn. kus; 1 an or :cxaiiijnivi am hi gli jre.-!;s ure: cell. Since continental
polor air is cold candl dr, one( Ccili Lexpect clear s-kies and good visibilities
d1uriin lil f-ir -,(. -tqcA-. tit.. ati-cycloiiic cfirculattion becomes more intense,
to-Pi 1 cratut invte-in: ~swill dc-vt Jo;, and V1iillt i( e will be reduced in the

tAib illr due toc '.iiiopt. iki lcj.if cycloni (: ; activi ty is takinq place in the
Medite rrailic-An, warm marm Lim( altir may overruni the: Cold polar air causing heavy

snowfall ( cvci (;eorlinaly.

3. Frn-; Iurinil the winltert , fiost cold fronit-, wlii c invade Europe originate
over the North Atlantic anid lay-vi a lonq ovti wit '-i I ra Jectory. The cold air
[ceh jiid LvolIfLIlnt!e I ii itilccI 1 Lilt: re lat ivt k; - :iii Atl Ianti c Ocean to such

dii e.xtenlt that in 1110,t Cdt olitiicuity ii, v,.r", di ffi cult to maintain on surface
* ~ariaIvs0i; . Up1-on reach i nq t he. re-I ativ e cold I uriw ctii continent, the air which

t ra~ve -1 -eli d the cold f ront I S usually wirii . t i ,si tile air over Europe. The
('01,1 frAS tnt I ose's i ts chiarait, r1 c t ic- and canm cIiitivc, as a t rouqii. Poorest
front i t withlecr condlit ionc Arc- a-csociatud twith ;.r -'Armi frontal situations.'

,I I 1i 1 - ;. thlil Yih e It- ( lic; ,visilili- , 1 :, tieun 1 mii ll tru common in
il,, I g I il'i I~i' '1ta ionti 7L fronts ic. -,jii. cl tt.li % wcal. we-sterly flow

* Tf,Aii 11,l i creicuce low cu-il hit:. cand visihi lit..

4 . lT, -e rt Ure_- itur intl tiutupixin and wi nie.r , li f- i-i icew 1s Le. wcen th. mean
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tciIperitures oif thu warmest and coldest wonith is about 2U0 F. A distinct Cool-

inq trend begins in September and by late October daily maximums are generally
in the mid 50's with overnight lows in the mid 40's. During winter, the cen-

*trati core of 11-urope is! cold while the north and western part is warm due to
* the warmi oceans currcrits;. The predoinaiint westerly air flow produces rela-

tivelv mild temiperaturo!. Wsternt Europe is occasionally affected by cold out-
htiks from the ]ar'w k-old air inass -iource region to the east. During winter
the daily maximumn teiiiiratures gjene-rally ranqe from the mid 30's to the mid
40's and the minimium!; rangje from the higjh 20's to the mid 30's.

* .Winds: The Low h-vt-l flow over central anid southern Germany is predonk-
inantly s;outhwettrl.' ini winter, however, local deviations are created by
terrain. Valley:.; orirtnted within 20 deqrues of the major axis of the air flow
tend to channel it VIA11 111 1nv .iiiia n Oits Sp eed tO Well above 35 knots.I infre-quent occui.1C '. dt ().it. iiorus wv ini .lrO normally associated with winter
time cold fronitAl i:.es.At Olevations above 1500) feet, gale force winds

occur on an avtrAge( Of two or three days a month. Diurnal variation in wind
!ocd is leir'a~ii.( n winteor At low levels. Waind speeds are generally

hi(I gh'st in thOi rs0In i.Ooc tko wi th maximum solar heatinqg, and lowest
around sunri!se.

0. Precipi t-at lou-i: Wiinter prod ii tat tor is usually more widespread and per-
s;istunt, but geeales ic: iiittuiist, than in summer. Precipitation, unless very
lightt, will ailwiv. lower the f eatt lyev( ceiling anti reduce the horizontal and
slant rangej( vi .Itu 1it v .Ioz i rin, althouqh iiot frequent, may occur a few
timUS each yea1 L1i111 11(il U"to a 03us iidred as a [)rinci- ual hazard to aircraft
operations.

7. Tiundrstorus11. During the m(- r thunderstorms dto occur on rare occasions

but are tiiai miv conifined to thi' :iuth!; May throuqli September.

'3. 1oe m .~.. J Nt(1_ 11f 11n J11uL11:- tle SU.ASUJIs thavijig the most clays with
foq. During the ieriod of o)ctoi tirougqi Marcutj, frequent haze occurs on an
averaqe of 11) to 2 1 (jay: per iuomti, reducing the visibility to less than 5 miles.
In winter thme restriction to vis;ihmlitv is like!ly to be thick fog or dense haze
coupled with extensive cloud cuvt r. Due! to tile: low siun angle, short days, and
the heavy cloud/fog cover, little "burning off" oi the fog or haze occurs dur-

i nq the dtay. It is not usiusual foi thme poor vis'umi lity to persist over the
entire area for several day:; during the wintur imsr

q*Icing: The high frequency (-A Low cloudiru:.s iiid freezing levels near the
surface result in conditions favorable for icingq on 15 to 20 days per winter
month. About 3/4 of tme icingi is in the formu of "rime' ice while the remainder

4 is normally of thme "mixed" variety.

10. rrbitutnue: Time main causesn of turbulence are the thermal discontinuities
associated with fro~nt!; and tighlt p-ressure gradiemit.!, and their interaction with

* the Surroumidinq terrain. While time factors causing turbulence vkry in intensity
by seasoni the overall frt2uuci- remains about the :same throughout the year.

* 'lTerraini influences are one of the pirimne coimidrat.iorms when trying to avoid low
level turbulence.

11. clouidiness: Due to the rugged terrain ovu1 cuntral Europe, the amount of
cloudiness and ceilings have a wide variationi. Thue average amount of cloudiness

4-3



is 70% or greater durinq the entire year. The elevation of the stations and the
plot uctio from th, pruv~iI I i.i aii Ilow -It cti4 th. di.tribution of cloudinou
and ceilings. The windward slopub navu a qIrcater amount of cloudiness and lower
coilIinqIs than the leesidu(i * and lower ctl linxi are, of course, observed at

* stations with higher eluvation~i. Maximum' cloudiness and lowest ceilings occur
in winter. Durinq thu mornincg cLoudinus is gjreater than during the afternoon

*in winter. Over northern C'ermany there 1!, A tendency for low clouds to persist
into the afternoon. ';Lrutocuuu.; A;!(,oAt Ud with high pressure cells are quite
persiistent in the Ruhr Valley uand othe1r rioithern German industrial areas. Low
ceilings and viSibilitiues are often o1b:,Lrvt!d with the approach of a secondary
trough. Ceilings below 1000 feet Ar(. freueuntly observed under such conditions.
Low clouds are also observed with slow LHOVinq cold fronts approaching northern
Germany and the lowlands from A norther!-y direction. When these fronts stagnate
over this region, low ceilings, will persisit for days. Very low clouds with
continuous precipitation are usu~illy as;sociated with an outbreak of cold moist
air from a northerly diructron, Lesincictily in the region between Brussels and
Cologne. Southern Germnv has more. thain IS days per month with overcast skies
durinq the winter. Thu nica~n cloudI LInIOL1tt are greatest in the morning. Low
clouds are predominately stratitorm or thick stratocumulus. At the majority of

* stations in southern Germany the eingis below 2000 feet on more than half
'4 of the winter morninqs.

I

I--



PART IJ: GL'NERIAL WEA'rI1I.ki PIINOMENA

1. The seasonal cyclone tracks and seasonal witicyclone tracks are presented in
Figures 1 and 2, respectively, pertinent tracks are referred to when they relate
to orerationally significant forecast problem.; Forecast problems are categoriz-
ed by month in Table 2. Discussion is topic oriented based upon forecast pro-
hilems. A standard analyis.- package :volves from the problem discussion. Theory
':i ,1(t rulsn.i tud. I ilo t., cjontl tIj jalb, ' lpitb lumu, a dufinitioll of tha "haort
wav I £ ouqh i ti r, ,it' - .c.

2. 'he ;hort Wave Troulh: Tlhu short wve t rouqJh dominates the Luropoan weather
*. foreca.sting problem. The short wav. truuh is defined via the following example:

Consider the typical winter situation with the quasi-stationary Icelandic Low

(a planetary scale feature) northwest of Enqland. Frequently a synoptic scale
low breaks out of the Icelandic Low moving along one of the cyclone tracks in
Figure 1. This low is associated with a traveling, synoptic scale wave in the
westerlies. This wave is not the short wave, since it can be easily tracked in

upper air analysis 111d i'ictiLIne prog.S. Howevur, there are short waves associated

with the traveling low. Thoso scal:r, )t motion are depicted in Figure 3. Most
of the short waves will he i urtace fuaturesi, but some waves will have increased
amplitude detectable ait gradient and 850Mb levels as a wind shift or possibly a
small-scale velocity maximum. This is a vertically deep short wave trough. To
identify short waves, analvse surface isobaric patterns at 1 to 2 MB intervals
and then analyze gradient and 850MB level flow lines to find which troughs are
vertically deep. The short wave troughs give a spider web character to the
traveling synoptic s;cale surface low. These short wave troughs have a wave
lenqth varying from a few to several hundred kilometers and the frequency of
nassage (at a point) varies anywhere from ')(1 minutes to 9 to 12 hours. The
shorter the wave, th e more rapidly it travuls and the less the impact upon the
weather. For t!xa,,iltj , the 90 minute wavus tiay merely increase cloudiness and
producu drizzle/rai while 9 to 12 hour waves may bring significant showers (To-
tal-'Totals valuer'. TMu. tt: cOnsiturud) . on Lie J0 minute end of the scale, every
ird or 4th wave, , ;i. t.ctL' it t ihe cIadiclvit elvel, while at the 9 to 12

hour cUd, theUy ,11,.1 11 lkely to ie- dietutLahlu at iradielnt level. The waves
* (htectablh at (r wriL,!t ind 80MP levels, art imtortant to identify and prog be-

Cause the dSSoCidL,.,I wather rers i:; is much more ii(Inificant than that with
the intervenina ;tiillow !,urface wav('.!. 'h'is, point will be stressed repeatedly
as problem areas; Ii .,tud in Tablet 2 are !iystueriaticallv addressed.

3. The Siberian Mi1h: The Siberian lliqh expands westward into Europe several
times durinq the ,eragle winter. 't'hei associated cold front usually pushes
throuqh Germanv t.( become stationarv in central France. This nearly always
occurs in conjunction with off ,shore. blocking (om(ega tigh) at 500M13 and a deep
cold core low at ')(i)Mbi over Ru.ssia. Thu situation persists until the block
breaks down (usuallv 7 to 10 daVs) . .;urtace isotherms pack at the frontal boun-
dary, but the leading edge of the front (area of Germany) is too shallow to

analyze at 850MB. You can find the frontal inversion on a SKEW-T (usually be-
tween 500 to 1,200 feet AGL) . The front comus into the central West Germany as
a persistent cold easterly wind (H-12 knots). The 2nd day after frontal passage,
daytime heating produce_!s ersistent stratus under the frontal inversion. In

4 avaria, the trunt wedg(;s u p tuhe mountains givliLg upslope fog/stratus below the
frontal inversion and clear skies aboe,. (See Figuru 4). When the long wave

pattern begins to shift, the Siiurian tHigh will recede eastward as a warm front.
There will normally not be freezin( prucip associated with this withdrawal.
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4. er.istent Stratus; Puraittent stratus occurs with four synoptic situations.
The stratus forms and breaks with passage of short wave troughs. The four
situations are:

a. The Siberian High, discussed above.

b. In advance o a warm front ( the stratus breaks are "sucker holes").

c. Upslope Conditions: Stratus breaks occur when the wind direction changes
with short wave trough passage. Following trough passage, stratus reforms if
synoptic scale gradient level winds return to upslope direction.

d. Post Cold Front Stratus (NW flow): Gradient level winds above 20 knots
produce 3,000 to 4,000 foot ceilings overnight (often going scattered in late
morning), and gradient winds below 20 knots produce 2,000 to 2,500 foot ceilings.
Conditions are lower if a short wave trough passes. The dynamic mechanism is a
combination of solar and turbulent mixing.

5. Fog (Radiation Verus Upslope): A general problem in central Germany is de-
termination of the fog formation mechanism, radiation versus upslope. Upslope
fog/stratus requires a surface inversion several hundred feet deep, moist air
within this layer, and the proper wind direction. Use GMGO Upslope and Lee
Effects Maps to infer proper wind direction, Upslope fog/stratus will not break
with heating. Consider the following classic example in Figure 5. This model
affects the Finthen AAF Terminal, but is of interest to all units which clear

*aircraft. A stationary trough sets up over the English Channel (through 500MB).
This produces persistent SW flow. Given a stable air mass and ample moisture at
low levels ( a result of SW flow), you have potential upslope conditions (use a
SKEW-T to evaluate stability, moisture content of the air, and depth 6f the sur-
face inversion). The fog is in the ridge east of the channel trough. There is
no front in the trough even though air mass characteristics vary substantially over
a broad zone. The first fog day is frequently radiation fog. Radiation fog will
break at 0900 to IOOL, but often visibility will not go above four to five miles.
Temperatures are above O*C (often four to five *C). Use SKEW-T (depth of moisture,
etc. IAW AWS/TR-7q/00,) to forecast the breakout time. Winds at gradient level
mudt be 10 knots or below for radiation fog onset, e.g., a short wave may come
throuqh and break the fog out of cycle. When the moisture reaches amount/depth
needed for upslope fog (a surface inversion with air near saturation through 500
feet or more), the fog will not break following sunrise. It won't break until the
wind direction or air mass changes. A typical upslope pattern is, Day 1: Ceiling
500/1 all day; Day 2: Ceiling 200/1/2 dli day and moist column deepens; Day 3:
Cooler temperatures with drizzle and continued 200/1/2 stratus/foq. Considering
forecast specification categories (AWSR 105-27), upslope conditions are often above
200/1/2 but below 1000/1 before sunrise, but fall below 200/1/2 after sunrise, and

*then return to the below 1000/1 interval after sunset. Now consider the short wave
trough as defined earlier. As a short wave moves through, wind direction and
speed change and stability lessens. Fog reverts to radiation mechanism aiid the
area normally bruaks wide open. Trough timing is critical. When the trough
arrives, the fog breaks. After the short wave passes, the synoptic scale flow
reverts to the upslope pattern. Without an air m.ssi change upslope fog will

* recur. Superficially, the day-to-day sequence of events appears to be a series
of chaotic unforecastable vari.tions wherein one-ddy fog/stratus conditions
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break after sunrise alld th: Aluxt day they worseu afLer sunrise. However the

sequences can be forecast. To do this, analyze/prog the short waves, and deter-
mine during each hour of the torecast whether the driving force is upslope or
radiation. Note that the unds, of the upslope season are not clear-cut; it
depends on the synoptic patturn. See Table 2.

6. Freezinq Precipitation: The primary seasons are late fall and early spring,
but given the right synoptic situation, freezing precipitation can occur through-
out the winter. Mixed precipitation (rain/snow/ttc) tends to be associated with

the retreat of the Siberian hhihit. This precipitation is mixed or snow, depend-
ent upon temperatures within tie advancing air mass. Freezing precipitation
usual'ly comes ahead of the warn front associated with a cyclone on the southern
track. The surface must be frozen (preferably for several days). Otherwise,
the heat 'apacity of the soil will prevent freezing precipitation. There are
two variations: widespread and spotty freezing precipitation.

- a. Widespread Freezing Precipitation: If the 0°C isotherm at 850MB is
trailinq (behind) the warm front, snow will occur ahead of the warm front (or
rain dependent on position of 0°C isotherm at the surface), and freezing pre-
cipitation will not occur (See Figure 6). Figure 7 is the model for freezing
precipitation. The key is the position of the 850MB 0°C isotherm in relation to
the warm front. As the warm front passes, freezing precipitation will continue
if the surface air is close to or below freezing in the warm sector. The ice
may be covered by snow as the cold front passes. Alternately, heavy rain in the

.. warm sector will usuallv Ielt Uxistinq ice. When predicting freezing precipita-
*[ tion, start time is thu arrival of the 0*C B50MB isotherm and stop time is the

arrival of the warm front (except as noted above).

b. |putty Fruziq 'luciiLptdtion: ("I'e Figure 8). Here the 0C isotherm
only (oes north of the warm front in the cold pockets associated with the meso-
scale lows. There are two components of motion to predict. The short wave
(meso-low) component (toward the northwest) and the warm frontal component. The
vector resultant is usuallV toward the northeast. The areas of freezing precip-
itation are small. Thev may track continuously or they may jump in response to
orographic and other effects. In this situation, you can make good area fore-
casts, but point forecasting is very difficult.

7. Air Mass Thunderstorms: The key ingredients are warm air advection, a deep
layer of low-level moisture, and solar heating. These factors produce the in-
stability. A typical pattern is a stationary, modifying air mass. After a few
days, a few thunderstorms occur in late afternoon. The next day thunderstorms
are widespread. The overturninq resulting from the thunderstorms stabilizes the
air mass, and the following day there are fewer storms again. The cycle repeats
until the air mass changes. On any (liven day, analyze the TT and prog the max-

*ima. Use Table 3 to make the forecast. Anywhere in the day to day sequence
discussed above, tht! arrival of a short wave trouqh will triqger locally numer-
ous thunderstorms dty or night. Concurrent arrival of a vertically deep short
wave trough (detectalble at gradient or 850MB) and a TT maximum will occasionally
trigger severe weatther. However, the '1"1' max and tile short wave must be indepen-
dently proqqed a, thuy move at differeint rates, and the short wave will tend to
outrun the instability maximum. Thumderstorms, of course, are always related to
orography based on the extra lift from flow over a ridge or suppressive lee
effects.
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*" 8. Thundershowers, Rainshowers, ard Snowshowurs: There are two models, the
short wave trough and the closed (synoptic-scale) low.

a. Short Wave Trough: The short-wave problem is identical to that dis-
.. cussed with air mass thunderstorms. The only difference is the spotty
. showers, associated with air mass instability alone, are not present. Showers
-' (rain or snow, dependent upon temperature) will be generated by the trough and

move with it. Shower intensity depends on the TT values arriving at the time
the trough arrives. The vertically deep triulJh will produce hUavy iihowura
(winttirtiimi thw idr/unow u iuwur, arc avun poutjiblou it TT aru hlLih unough)
See liguru 9.

b. Closed Low: The closed surface low may or may not be associated with

a frontal system. See Figures 10 and 11. The low usually follows the northern
track. Analyze the 850MB isotherms to determine whether or not there are fronts.
and for frontal placement. When analyzing occlusions, sometimes the 700MB level
is better than the 850MB level (the occlusion may be above 850MB). It is nearly
impossible to identify a European front from surface data alone. Trough associat-

"- ed cloudiness can mask solar heating to give the appearance of a front when none
• -exists. When fronts are not present, showers will be less widespread and will

closely correlate to the passage of short wave troughs. Frontal lows will also
be overtaken by short wave troughs, but the trough will merely intensify the
showers on a background of rain. Use isallobaric analysis to predict the track

and rate'of movement of the low, extrapolate observed frontal movements, and
pay special attention to the vertically deep short wave trough. Overlay a

proqqed TT analysis on the progged pressure system analysis to determine event
,intensity.

9. Continuous Rain or Snow: These events are associated with the closed low
" (with and without fronts) just discussed. Continuous precipitation is a back-

ground condition related to the synoptic scale vertical motion pattern which the
heavy s;howers come with passaqe of short wave troughs. Hlea=y snow is always
associated with a warm or occluded warm front in winter. The retreat of the
Sil,,rian Hifgh will produce heavy snow in the southern and eastern areas of West
( l'lany ab it move.s ut a. d warm front.

10. T'rouqh Associated Winds: There are two models, those accompanying frontal
systems and those not as:.ociated with frontal systems.

.4 a. The frontal model is seen in Figure 12. This is the winter windstorm

mode!l. Once more you proq the low with isallabaric analysis and extrapolate the
fronts. The key is to recognize that the strong winds are not associated with
frontal pressure gradients, but with a vertically deep short wave trough pass-
inq through the system. The wind max will outrun the low and be dissipated in
the ridqe ahead of the low. Do an isotach analysis at gradient level and use
extrapolation tools.

b. The channel trough discussed with upslope conditions is the fall and
spring windstorm model. See the sequence in Figure 13. Note that there are no
fronts and the wind does not phange direction (at any one point) as the max moves
through the major trough (the wind max is a compression wave). In the fall you
tend to have more stable air (low TT) and showers are less likely to accompany
the windstorm. The spring season can go either way but often when a TT max is
associated, thunderstorms develop in the compression wave. The keys are:
Identify the wave while it is still on the back side of the major trough, and
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prog the wind isotach maximum utiiin extrapolation.

11. Summnary: From the foreqloii, it is evident that local anlssis the key.
It takes study, practice, and fiequent forecast reviews/re-analysis to become
a skilled European forecaster, but this is achievable in three to six months.
The emphasis must be on:

a. Surface analysis (one to two Mb analysis in key quadrants to identify
short waves and analysis of closed isallobars).

b. Gradient level analysis (identify short waves, windstorm indicators,
and upslope fog conditions).

c. 850MB to 700MB isoth:rinal analysis (tocatu fronts and identify deep
short waves).

d. Analysis and proq'jin, of the Total-Totals fields.

12. An important issue L:. whutLjur or ,iot, Luu,; has a front (a boundary be-

tween two air masses) associated with it. Unfortunately, centralized products
do not provide reliable quidancu on frontal type or presence. Furthermore,

centralized progs do not ,utali small scale !,ynojtic features like the short
wave trough and the comprutssion wave wind maximum. Read the analysis models

" in the ECI 2570 course frequently, and view caramate follow-on-training pro-
ducts reqularly. Finally, when long rancle forecasts are needed, the Baur Type
cataloq can be a useful source. Whenever a classic Baur pattern is observed,
the situation will persist at least as long as the longer indicated time mode.
The shorter time models are apparently the result of classifying mixed Baur
Types (rather than discardinq them).
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