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PREFACE.

At the invitation of the Reservoir Commission of the City of Fall
River, —a Board created for the purpose of protecting the purity
of the city’s water supply, — the State Forester's department has
made an examination of the waterahed of the North Watuppa Pond,
located in the city of Fall River and the town of Westport, and here-
with presents the results of said examination, with such recommenda-
tions as to it seem wise,

This publication is printed by the Massachusetts State Forester,
believing that, while primarily it is of direct application to the handling
of the particular work at ¥all River, secondarily such a treatise cannot
help being of valuable assistunce in earrying out and developing equally
good work for other cities and towns, not only in Massachusetts, but
throughout New England and elsewhere. It speaks volumes for what
municipal forests can accomplish,
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ParT 1.

INFLUENCE oF Foresrs ox Waren Scernies,

Although this is a subject of greal importance to this country, snd
one much discussed of late, it has never been carefully studied. Even
European foresters, who have investigated this subject for many years,
have not as yet established their final conclusions covering the whole
field. That a relation does exist is indisputable, for forest destruction
always produces a change in the charaeter of the stream flow.

InrLvENCE OF ForEsTs ox RAINFALL.

Rainfall is caused by the cooling of moisture-laden air to below the
dew point. Forests shade the ground, meking it cooler and conse-
quently keeping the air above it at a lower temperature than that of
the surrounding air. It is reasonable to suppose that rain might fall
over a forested srea when it would not if that area were cleared. On
the western prairies this is s popular eonviction, but observations
made in Europe have vielded conflicting results, and no definite con-
clusion can be drawn from them,

InvLuencE vron THE Disposan oF Rarsrans.

It is after the rain has reached the earth that the forest exerts its
most potent influence.  Raiofall escapes in four ways from the ground
upon which it falls: by evaporation, transpiration, surface run-off and
seepage run-off.

Evaporation.

The rapidity with which moisture evaporates depends on its ex-
posure to the sun and wind. A thick forest cover shades the ground
from the direct rays of the sun, thus preventing too rapid evaporation.
Experiment has shown that from the surface of & small pond, situated
in the open, three to four times as much evaporation took place as
from a similar sheet of water in the forest. Experiments made on
the surface soil in California gave practically the same results.  From
1,000 square centimeters of bare ground 5,730 grams of water were
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evaporated in the months of July and August; while from ground
under & heavy mulch of leaves on the forest floor it was but 1,150 grams.
In the thick spruce woods of Maine one will often find snow on the
ground in June, whereas in the open it disappeared before the first of
May. Evaporetion is profoundly affected by wind. Observations
of the [Fnited States Weather Bureau indicate that with a wind velocity
of 5 miles an hour, other conditions being equal, the rate of evaporation
iz 2.2 times that of a calm; at 10 miles an hour, 3.8; &t 20 miles, 5.7;
and 50 on. It will be readily seen that, by the check in the velocity
of the wind that a forest sover eauses, the amount of water lost in this
way is greatly reduced. Not only i the foree of the wind broken
within the woodland, but it is retarded for a considerable distance to
the leeward. In general, the retardation iz felt over 20 feet of hori-
zontsl distance for every fool in the height of the trees. Thus a stand
of trees 50 feet in height all arcund North Watuppa Pond would
materially reduce the evaporetion caused by the wind over a water
surface of 1.4 square mile, or about one-half the total area of the pond.

™~
Transpiration.

Vegetation in the process of growth uses up & large amount of water,
which is gathered from the soil by the roots and is then transpired to
the air through the leaves. Only a small portion of it remains in the
strueture of the plant. From a lengthy series of experiments, Risler
came to the conclusion that a forest takes up less than one-half as
much water as an ordinary agricultural erop.  We infer from this that
a soil covered with grass or other herbaceous growth loses more
moisture from this cause than one covered by a forest.

Different species of trees take up varying amounis of water. For
deciduous species the average amount during one season is 470 pounds
of water for every pound of leaf matter; but in the case of coniferous
trees it is but 43 pounds, or one-tenth as much. In one or two other
respects a broad-leaf wood has slight advantages over the evergreen
one as a conserver of moisture; but this matter of transpiration points
to the latter as the most efficient protector of water supplies.

Evaporation and transpiration represent actuel losses of water.
Just how great this loss is, will appear from the following table, taken
from thie excellent report of the Reservoir Commission for 1902, We
are indebted to Mr. Safford’s work for a great deal of careful informa-
tion used directly and indirectly in this report. This table shows the
precipitation on the watershed of North Watupps Pond, compared
with the amount of water which found its way into the pond, for the
different months of the yeara 1808 to 1902. On the average, nearly
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50 per cent. of the total rainfall was lost. Although there were un-
doubtedly other factors of waste, the larger part of the loss must have
come from evaporation and transpiration. A minus sign indicates
that the evaporation from the water surface was greater than the total
amount coming into the pond; consequently, the amount collected
was 8 minus quantity.
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