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About author Captain MA-LI CHEN & co-author Mr. LEE
CHEANEAU

Captain Ma-Li Chen shares his well-tested routing strategy
and describes how it factors in the use of the 500 Mb chart.
His game plan includes a sector analysis of

short wave troughs, breaking them into four distinct zones and
prioritizing the

relative safety of navigating through each region. He also
discusses the seasonal

migration of the main axis of the strong wind belt, and explains
how EI Nifio and

La Nifia events basically shift the position of this mid-
atmosphere superhighway.

In short, he puts a real world spin on what Avogadro and
subsequent atmospheric

chemists have turned into the scientist's domain.



Lee Chesneau, the Johnny Appleseed of
meteorologists, a man whose mission is to train
mariners and recreational sailors in the art of
making effective forecast decisions based upon a
wealth of free information available via SSB
weather fax or satellite download. Chesneau
lectures to audiences across the country, and his
Information-rich seminars appeal to both
commercial mariners and recreational boaters alike.
In this book he has teamed up with (primary author)
Master Mariner Ma-Li Chen to create a savvy
meteorological text with information that
transcends the classroom.



Chen and Chesneau’s book is a bridge between the
laboratory and the deck of a vessel, and ranks as an
essential tool for every blue-water mariner. It's not a one-
time read: it's a reference book that goes from the living
room to a book rack near the navigator’s table—a reference
that will be regularly thumbed.

—Ralph Naranjo, Technical Editor Practical Sailor

Magazine, past Vanderstar Chair, U.S. Naval Academy

In any event, after studying this book, mariners will never
look at the 500 Mb maps as they used to. The authors have
made a valuable contribution to shipboard weather routing.
—David Burch, Director of Starpath School of
Navigation in Seattle, author of Modern Marine
Weather
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Uses of Different Constant Pressure Surface

100 Mb...about 53,000 ft or 16,000 meters...Super cell TSTMS, The level
which spy planes fly.
250 Mb...about 40,000 ft or 12,000 meters...Commercial eastbound flights,
ideal B2 bombing level.
300 Mb...about 30,000 ft or 9,000 meters....Jet stream and divergence
measurements, commercial jet westbound flight levels.
500 Mb...about 18,000 ft or 5,000 meters...Surface storm track.
700 Mb...about 10,000 ft or 3,000 meters....Precipitation forecasts.
850 Mb or about 5,000 ft or 1,500 meters...Snow vs rain, severe weather
i.e., tornadoes. ldeal bombing level for Stealth bombers & carrier
based F18 Hornets.
1000 Mb or near surface...Bottom pressure surface used in determining
atmospheric thickness for frontal analysis. Also used for surface
boundary layer wind speeds and direction.



Japan 500mb chart
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USA 500mb chart
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Specialize & Generalized strong wind belt

* The whole area between 5400m and 5700m
contours, their pressure gradient vary seriously, that
makes prevailing westerly wind is strong. This area
so defined as “specialize strong wind belt”, in fact,
as long as there is a streamline, there has
prevailing westerly wind, the “specialize strong wind
belt” is so defined for the purpose of comparison
and analysis.

* The essence for analysis the meteorological
condition by using 500mb upper air chart lies on the
determination and application of the “specialize
strong wind belt”.



Since the upper and lower limits of the “specialize strong
wind belt” are defined by artificial for the convenient of
analysis, that’s why this zone is also called “specialize
strong wind belt” which completely occurs often in the
transition seasons (i.e. spring or autumn season).

It should be noticed that during summer, the westerly jet
will moving to north and the interval between streamlines
become wider. The lower limit (5400m contour) is often
biased (or we said “cut off” from the belt), so that it usually
cannot form a real belt zone with the upper limit (5700m
contour). When there is no such a belt, one streamline
should be find in this area between the 5400m and 5700m
contour, which surrounding the pole in nearly zonal
direction, and combine with 5700m contour, deem it as a
“specialize strong wind belt”".



While in winter, the jet zone becomes narrower and moving to south, the
5400m and 5700m contour be pressed to flat type (so called “big knife
pattern”), it is not so easy to identify where is the short waves. In this
case, One should then shift the lower limit (5400m contour) somewhat
north and find the most north streamline which between 5100m and
5400m contours of this area, which surrounding the pole in nearly zonal
direction, and combine with 5700m contour, deem it as a “specialize
strong wind belt”.

For convenience in researching, the choice of the lower limit contour
should be in a zonal direction, and at least spans larger than 30
longitudinal degrees (that means at least can showing one upper short
wave), The so-resulted “specialize strong wind belt” is practically
meaningful for researching.

The defined of “specialize strong wind belt” aims at analysis and
research the surface meteorological conditions.

In fact, as long as the streamlines or contours are in a zonal direction,
one can deem there must have prevailing westerly wind, so that as long
as the streamlines which surrounding the pole in nearly zonal direction,
from the pole to this streamlines is so called “generalized strong wind
belt”.
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5400M "Stream Line"
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% % SQUALL LINE - 2

« A squall or squall line is a line of thunderstorms aligned
on a common leading convection line.

« A squall has the following characteristics:
— May produce downbursts.

— Contains heavy precipitation, hail, and frequent
lightning, May contain tornadoes and waterspouts.

— May have dangerous straight line winds, They are
sometimes associated with hurricanes or other type
cyclones.

— The squall line tends to create a powerful gust front,
Squall lines also develop along strong cold fronts.

— They can also occur as independent squalls.
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Four zones of the surface navigational ocean
at upper trough

AVAILABLE ZONE




Determination of Navigation Areas

A Zone (Avallable Zone)
B Zone (Be Careful Zone)
C Zone (Caution Zone)

D Zone (Difficult Zone)



Tropical

Cyclone

Analysis
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BASIC THEORIES AND FORECAST APPLICATIONS
FOR TROPICAL CYCLONES

(WESTERN PACIFIC TYPHOONS)
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Fig. 5.2

The south edge of
"generalized strong wind belt"

Y axis (trough line) \’
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Fig. 5.2 illustrates the four-quadrant approach for determining the TC turning or
recurving point.
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15.1 EXAMPLE ONE: TROPICAL CYCLONE IVY (9115)

500 Mb Chart, Ivy, Day One
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Fig. 15.1b 500 Mb Chart, Ivy, Day Two
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500 Mb Chart, Ivy, Day Three
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Fig. 15.1d

500 Mb Chart, Ivy, Day Four
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500 Mb Chart, Ivy, Day Five
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Surface Forecast, Ivy, Day One
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Fig. 15.1h Surface Forecast, Ivy, Day Three
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Surface Forecast, Ivy, Day Four
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15.2 EXAMPLE TWO: TROPICAL CYCLONE KINNA (9117)

Fig. 15.2a 500 Mb Chart, Kinna, Day One
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Fig. 15.2b 500 Mb Chart, Kinna, Day Two
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500 Mb Chart Kmna Day Three
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500 Mb Chart, Kinna, Day Four
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Fig:15:2¢

Surface Forecast, Kinna, Day One
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Fig. 15.2f Surface Forecast, Kinna, Day Two
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Fig. 15.2¢g Surface Forecast, Kinna, Day Three
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15.3 EXAMPLE THREE: TROPICAL CYCLONE GARY
Fig. 15.3a 500 Mb Chart, Gary, Day One
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Fig. 15.3b 500 Mb Chart, Gary, Day Two
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500 Mb Chart, Gary, Day Three
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Surface low La at north of ‘

strong wind belt
| Lal .
Upper level low L ‘ LD:)

2 'l“
Generalized Lo L 3 } ] I
strong wind belt 2 a . 2
56 :

Another surface low Lb

developing and following by
Ma-li diagonal line

lllustrates transformation of two surface low systems with
“Dumbbell Effect”, La is

surface low at north of the strong wind belt, Lb is another
surface low under the

strong wind belt will going into C zone usually, their motion
shown in three steps

above by mark 1,2 and 3 (i.e. Lal/Lbl, La2/Lb2, La3/Lb3), the

~ormhinad maotinn ~f




Surface low La at north of Upper level low

strong wind belt approaching
toLb

Generalized
strong wind belt

Another surface low Lb near the
lowest stream-line of Generalized
Strong wind belt.

lllustrates transformation of two surface low systems with “Absorption
Effect”, La

Is surface low at north of the generalized strong wind belt, Lb is
another surface low

near the lowest stream-line of generalized strong wind belt, La will
assimilated by

Lb, their motion shown in three steps above by mark 1, 2 and 3 (i.e.
I 2a1/1 h1



Surface low La
movement eastward P MO] JUO1J WIBM 39BLINS
7

faster
' / Another surface low Lb
movement eastward slower

Surface cold front

Generalized %
strong wind belt

MOJ [9A3] Jaddn

lllustrates transformation of two surface low systems with
“Meteorological Bomb

Effect”, La and Lb are surface lows at north of the generalized strong
wind belt,

La move to eastward is faster than Lb, La’s cold front will catch Lb’s,
then cause

DAk EFfFAt? AbkhAvie chAawirn tha firet ~AARAIFIAR AF Fhiie fBwAa [Awe




Another surface low Lb movement
eastward slower

Surface low La
movement eastward .~
faster -

Surface cold front
MO] JUOIJ ULIRM 3J8JINS

Surface cold front

Generalized
strong wind belt

MOJ [3A3] Jaddn

lllustrates transformation of two surface low systems with “Meteorological

Bomb
Effect”, when La closed to Lb, La’s cold front will accelerate and cause its

rotates
in a counterclockwise motion, above shown the second condition of this

two
lows.




Surface low La
movement R .
eastward faster :

Another surface low Lb
movement eastward slower

MO|
U0} WABM 30BLINS

L
Surface cold front ’/
moj

JUOJJ WIBM 808JINS _¥
-7
PR Surface cold front
-
> - - -
% 'lh —

Generalized 244 Surface cold front
strong wind L
belt 264 MOJ [9A8] Jaddn

lllustrates transformation of two surface low systems with “Meteorological Bomb
Effect”, when La combined with Lb, La’s “S” shape front completes a 90 degree
spiral, the two lows merging process is quick, which often leads to a hurricane-
force new cyclone, above shown the third condition of this two lows.



Rapidly Intensifying low
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Rapidly Intensifying Low

 Definition..."a synoptic scale cyclone’that deepens 1
Bergeron (24 Mbs per day, + or a - latitude adjustment
factor). Near latitude 45N(or S) the adjustment is 18 Mbs
per day, near 60N the adjustment is by definition 24 Mbs
per day. Note that many cyclones deepen that
magnitude in less than 12 hours.

» The following are guidelines for identifying
meteorological rapidly intensifying low:

« Abundant moisture in the warm sector of a wave cyclone
IS indicative of rapid wave cyclone intensification or
cyclogenesis.



Warm air is a prime trigger for meteorological rapidly
Intensifying low.
Impressive warm frontal zones on a frontal wave,

particularly at low latitudes, is indicative of advection
(transport) of warm air.

Low Stability or “static stability”

Strong upper level jet stream of a zonal nature with
winds in excess of 100 knots is indicative of a tight
frontal boundary.

Fast Movement...Contrary to higher latitude wave
cyclones which tend to be slower moving systems, lower
latitude cyclones, especially those that develop into
meteorological rapidly intensifying low usually move

quite rapidly under a zonal jet stream(35 knots or more).



« Sea Surface Temperatures... Wave cyclones develop
over water temperatures of 15 or 16 degrees Celsius,
Some wave cyclones will develop over areas of
strong thermal gradients (Gulf Stream & Kurishio)

« Strong Positive Vorticity Advection (PVA) associated
with a rapidly moving and amplifying short wave in
the final developing stages.

« The mature wave cyclone has characteristic comma
head shape cloud pattern with wrap around cloud
bands with the center of circulation quite apparent
on meteorological satellite imagery.
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