The westerly winds are deflected by
the Olympic Mountains and reach
Seattle primarily from the S, although
a number of cases were observed with
the surface wind from the NW.
From few cases observed the following synoptic conditions seem to be
favorable:—
1. An overcast condition with intermittent light rain and drizzle; average ceiling of 500-1000 feet and the
visibility better than 3 miles except
lowering during drizzle to ceilings of
200-300 feet and visibility of V2 mile
or less.
2. A changing and transitory circulation with the surface winds mostly
above 5 mph. (Not a stagnating anticyclonic circulation).
3. A steep lapse rate at all levels
except the very lowest.
4. Probable remnants of old occluded or upper cold-fronts.
PRE-WARM-FRONT

FOG

Only five cases were found. This is
a winter condition (fig. 5) in which
the ground is quite cool and the surface air is saturated by precipitation
from the overrunning warm air. Usually this causes a very low stratus

overcast with the visibility occasionally decreasing to less than V2 mile.
This condition persists until the warm
front passes, then rapidly dissipates.
No case was noted which lasted longer
than 9 hours.
POST-COLD-FRONT

FOG

Four cases were observed. This is
also a winter phenomenon which
occurs chiefly in January and February (fig. 5). When a cold front in a
quasi-stationary east-west position
moves northward slowly, the ceiling
and visibility lower after the front
passage as a result of a cold light
drizzle. Because the cold air is quite
stable, it is nearly impossible to forecast either the time of formation or
dissipation.
FRONT-PASSAGE FOG

The one case in which the ceiling
and visibility lowered to the limits of
this study occurred in March 1936.
The ceiling was less than 500 feet during the rain, becoming zero ceiling
and zero visibility when the rain
changed to snow immediately after
frontal passage. Ceiling and visibility
remained zero for two hours then improved to above 500 feet and V2 mile.

The Rainfall of Martinique
JOHNSON E . FAIRCHILD
Hunter College, New York City

ARTINIQUE is a rainy island. The
observed mean annual rainfall
totals range from 41.68 in. for
the driest station on the island, Diamant (at sea level) in approximately
125 rainy days, to 220.09 in. for the
wettest station, Deux Choux (elevation 3500 ft.), in approximately 285
rainy days. However, the strong evaporation and the porosity of the ground
(weathered nuee ardente, volcanic
ash and some limestone) lead to
such a low rainfall effectivity that the
southern section having less than 50
inches annually can support only

M

thorn forest and scrub (composed of
dwarf algaroba trees, cacti, and
agaves).
The rainfall maps (figs. 2-4) show
the close dependence on elevation
(fig. 1) and exposure to the prevailing easterly trade wind.
The
wettest areas are naturally the highest sections, which receive more than
190 inches a year, centering around
the Pitons de Carbet in the north central part of the island and around
Mont Pelee in the extreme northern
part. There are no records for stations in the immediate vicinity of
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FIG. 1. Topography of Martinique,
Admiralty Chart, after Monnier, 1879.

from

FIGURE

Pelee, but from nearby stations
and from a comparison of vegetation
types, especially as to the numbers of
tree ferns and bamboo, it seems very
likely that the Pelean section receives
at least as much rain as the Pitons de
Carbet. It is a rare month which does
not bring from 20 to 30 days with rain
on these heights, and it is an exceptional day when the tops of the peaks
are not hidden in clouds.
Around these two very wet regions
are concentric, though not regular,
isohyets of diminishing rainfall. To
the west of the peaks, the rain decreases very rapidly not only because
this is the leeward side but also because there is a rapid decrease in ele-

2.
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vation. As a result, the isohyets are
very compact on the western side and
somewhat more spaced on the east
where the slope is more gentle and exposed to the prevailing easterly winds.
In fact the two relatively dry areas in
the northern part of the island are
both along the leeward west coast (fig.
3). The intervening somewhat wetter
coastal region which runs from St. Pierre through Precheur and on around
the northern coast, is not quite so shut
off from the trades (by the mass of
Pelee) as is the coast further south
around Carbet (by the high Pitons).
This latter part of the leeward coast
supports at sea level a xerophytic
vegetation which gradually gives way
to a more mesophytic one with increasing elevation. Except on the
areas of recent deposit of nuee ardente
around Mont Pelee, the vegetation
rapidly assumes a moist tropical aspect (rain forest) as one approaches
the higher slopes. A dense forest of
tree ferns, giant bamboo, lianes, and
many epiphytes extends from the upper western slopes over the summits
and down almost to the eastern shore
where the rainfall decreases again so
much that the forest loses some of its
mesophytic character. However, along
the eastern coast most of the land has
been cleared for sugar cane, and in the
northeast some coffee and cacao are
also grown.
In the central part of the island,
east of the Bay of Fort de France,
there is a relatively low area that
rises from sea-level marshes on the
west to a ridge of foot hills on the
east. This part of the leeward side is
not so sheltered from the trade winds
as the northern leeward because the
main mountain range is not very high
here; but the area is so low that not
as much rain falls as at the same elevation in the northern region. In other
words, the foehn effect in the winds
descending from the ridge to this plain

is not so much counterbalanced by
"carry-over" of heavy windward
showers as in the northern part.* In
the higher parts of the ridge, there is
probably a slightly heavier rain, but
along the eastern coast and on the peninsula of Galion there are only 50-60
inches. Both the west and east portions of this lowland region are important sugar-growing sections; there
is little natural vegetation left except
on the steep hillsides.
The southern peninsula is in general the driest part of the island,
though there is a wet area around the
highest elevations of the Vauclin—
Riviere-Pilote massif, in the central
part of which the annual rainfall is
between 90 and 110 inches. The ridge
which extends east-west along the center of the southern peninsula is not
high enough to show a markedly higher annual rainfall except as a slight
westward extension of the wet region.
However, from June to December this
ridge has a more considerable effect
on the precipitation, owing possibly to
a more southerly component in the
winds. Of the southern section, the
southern and southeastern coasts are
the driest parts as they are leeward
to all but the occasional south winds,
while the prevailing easterlies blow
parallel to the contours. The southwestern slope of the peninsula is a
thorny brushland, devoted largely to
extensive grazing and accordingly
very sparsely populated.
In spite of the great local contrasts
in amount of precipitation, the rainfall regime (annual march of monthly
totals) is somewhat the same in all
parts of the island (figs. 2-8). There
is a short dry period during February
and March (fig. 3) when even the
mountainous north-central section receives only 10-12 inches of rain a
*Cf. with the situation in Hawaii, described by Jones, Annals
Assoc.
Amer.
Geogr., March, 1939.
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month (fig. 6) and the arid section
less than 2 inches (fig. 8). This is
followed by a transition period of increasing rainfall in April and May.
May is a drier month than April for
most of Martinique, only the northwestern leeward section having an increase of rainfall. May is also the
warmest month, at least on the western coast, because the high sun and
diminished cloudiness allow the surface layers to receive more heating.
The long wet season begins in June,
when every place on the island receives more rain, and lasts through
November (fig. 4) with a maximum
fall occurring in either August, September, or November depending upon
the location of the station (figs. 2,

3.

6-8). The irregularity in the curves
(figs. 6-8) is probably partly due to
shortness of the records but also indicates the accidents of hurricane rainfalls and local influences.
The wet season is followed by a
short transition period of decreasing
rainfall in December and January.
As the sun moves northward in May
toward the summer solstice, the trades
weaken and become somewhat more
variable in direction and total insolation increases, which directly or indirectly in various ways not clearly
understood causes a greater amount
of rain. However, the full increase of
rain does not occur over all of Martinique immediately when the zenith
sun passes northward but some time
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FIG. 4. Average Rainfall Distribution in March, normally the driest
month at most stations.

later, for early June marks only the
beginning of the rainy season. This
is also a period of minimum pressure.
During the time when the zenith sun
is north of Martinique and as it moves
southward again in July, there is an
augmented amount of solar heating
which steadily accumulates instability
in the trades in the form of more
moisture in the air and steeper lapse
rates (over the land at least). Hence
there is more rain during August than
June and July. The western coast receives its maximum rainfall in August
when possibly southerly winds are
most frequent. (Fort de France has
a very slight further rise in Septem-

ber possibly due to hurricanes, but it
is the only station on the island with
a September maximum.) The t e n dency to a July maximum at the dry
and leeward locations is characteristic
in the West Indies and maybe explained by the greater insolation at
that time which leads to strong sea
breezes and up-slope winds on the
sunny leeward that augment the showers as they approach from the east.
From late August to the end of October hurricanes may occur, and over
a period of years account for a considerable fraction of the average rain
totals for those months. Also during
the autumn there are occasional se-
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FIG. 5. Average Rainfall in November, normally the rainiest month at
most stations (see fig. 2).

vere thunder storms around the high
mountains.
Most of Martinique, however, receives the maximum amount of rain
in November, when the trade winds
are beginning to blow with renewed
vigor and the accumulated instability
of summer and autumn is released by
a steepening latitudinal pressure gradient, for there must be a streamline
convergence of the trade winds between the increasing pressures (due
to cooling into winter) over the continents.
There is a regular progression
across the island of the month during
which the maximum rainfall occurs

(fig. 2). The northwestern coast receives its maximum earliest, in August, with secondary maxima in July
and September. The next strip to the
east extends to the tops of the mountains and still has an August maximum, but secondary maxima have
shifted from July and September to
July and November, showing that the
windward effect overlaps the leeward
side in the high mountains, bringing
it a tremendous amount of precipitation in November, but not quite
enough to surpass the August totals.
The next shift in the time of the
maximum is in a small lowland area
inland from Fort de France, where
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FIG. 7. Rainfall Regime at Riviere Salee,
elev. 7 ft., (station 24 on fig. 2), typical of
the upland transition zone.

FIG. 6. Rainfall Regime at Deux Choux,
2386 ft., (station 8 on fig. 2) typical of the
mountains.

September is the month of maximum
rain and August the secondary maximum. The largest part of the island,
comprising the north central windward side and the south central section, receives the November maximum
with an August secondary maximum.
The extreme southern coast also has a
November maximum but with a July
secondary. The central eastern coastline and the interior of the central
part of the island have their maximum of rain the latest, with a November maximum and Sept.-Oct. secondary.
We have too few years records for
a analysis of long-time year to year
trends. A note by Revert1 denies
alleged drying of the climate, but his
theory that Dominica and Martinique
alternate in rainy and dry years
because the Equatorial Current and
the winds shift is contrary to the
Symposium

on

Biochemistry of

the

History

the A t m o s p h e r e ,

Yale University, April 5 . — T h i s

and
at

was

held at Osborn Zoological Laboratory
and Prof. A. E. Parr, presided. Dr.
Rupert Wildt of Princeton spoke on
"Geochemistry of the atmosphere and
the constitution of the terrestrial

FIG. 8. Rainfall Regime at Diamant (coast),
(station 28 on fig. 2), typical of dry south
part of the island.

fact that sea surface temperatures
are very uniform in this region and
that the winds deviate very little from
the easterly quadrant.
Revert, E. Rainfall Irregularity, Consequence, Forests. Bulletin Agricole du
Martinique, No. 6, June, 1932, p. 131.
Some people in Martinique firmly believe
that the climate is getting dryer since
European colonization because of deforesting and clearing of the land. This is
proved to be incorrect. The variation of
the rainfall in the several islands is partly
controlled by the North Equatorial Current
which generally just touches Dominica and
brings in a large amount of warm water
which gives that island a larger amount of
rainfall. As the trade winds vary, so do
the current and the climate. Wind from
the north, rain on Dominica; wind from
the south, rain on Martinique. During
winter, wind frequently from the south in
Martinique. When there is maximum rainfall in Martinique, there is a minimum in
Dominica ; when there is minimum in Martinique, there is maximum in Dominica.

planets"; Dr. E. G. Zies, of the Carnegie Instn., on "The influence of volcanic activity on the atmosphere"; and
Drs. G. A. Riley and G. E. Hutchinson,
of Yale, on "The carbon metabolism
of the Earth and some related biological problems". The papers were discussed informally.
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