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THE FORESTS OF VERMONT,

(onsidered in relation to Rain-fall, effect npon Climate and Profit
In Tree Cultare.

That there is & connection between forest area, and the distribution
and amount of rain-fall, no one at the present day will question. In
the world at large this opinion s supported by so many well known
facts, and so meny eritical observations, as well as by general history,
that it leaves no ressonable doubt. Hut when we eome to our own
country, and mere particularly to New England there are some found
who think that the future will take care of itself and their interests being

ly in timber ladds. their desire to cnt the same for their im-
mﬁe iate profit leads them to say, and perhaps often believe, that amall
aress meke no perceptible difference in results. Haviog made the
most minute observations upon the wind and rain-fall I most sincere-
Iy believe they are often affected by even small areas of timber land ;
often by as smsll a tract as one thousand acres. Of course there
maust be some genersl prineiple underlying the whole and I believe
that to be that the atmosphere in and arogod s forest is cooler than
over cultivated fields, and that the cooler air rising from a forest
often retains, by condensation intc clouds that fall in showers, moistura
that otherwise would pass over without precipitation. Among our
hille there seems to ba what wa might call paths for showers and cer-
tain hills and certain valleys are sure to get more than their share,

Now in my records I find that those paths have changed considerably
during the last forty years, and that sach change hap seemad to be
brought about by the change in fimber area. Some hille formerly
wooded that received abundant showers, now dennded do not lie in
their usual path and henee the streams and springs of that section
have failed or dried up, when formerly perennial. The change in
the forests in this section have seemed to mend the path of showers
toward the highest of the White Mountains of New Hamphire, Mount
‘Washington more especially, and hence the summer rain-fall has
greatly increased there, while it has slmost equally decreased here.
References to the accompanying tables will 8t once convinee you that
such seems to be & fact. Certainly something has effected the change
and as our forest area has been greatly diminished there meems a
cause while e-ranfthm else, as far na we can koow, remaing the same.

Hon. Benj. A. Willis, of New York, says that the distribution
of water supply, 11‘ not the amount, is beyond doubt affected by the
forests ; that their existenee ie indispensable to public health; that
they are needfnl to preserve the supply of our rivers, and to protect
our felds and cities from floeds, desolation and destruction.
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Hon. Franklin B.Hough says that this growing tendency tofloods and
droughts can be direetly aseribed to the cloaring up of woodlands, by
which the rains quickly find theix way inte the streams, often swell-
ing them into destrnetive floods, instead of sinking into the earth to
re-sppear 83 springs. Aslde from the direct efforts of shelter and
shade afforded by trees, the evaporation of rain-drops that fall upon
the leaves, and the chemical action of the leaves themselves, have a
marked influence upon the humidity and temperature of the air beneath
and aronnd them. The contrast, in & very dry seasom, between an
" open and sunburnt pasture, and oneinterspersed with clumps of trees,
must have been noticed by every careful observer, and the actoal rel-
ative proflta of farma entirely without trees, and those liberaily shad-
ed, (everything elee being equal,) will show, at lesst in grazing dis-
tricts, the advantage of the latter in the walue of their annual pro-
duects. The fact that furniture in houses too much shaded wil] mould
is a familiar and suggestive instanes of the humid influence of trees,
and the aggregate results of woodland shade may well explain the
follness of streams and springs in the forest, which dry up and dis-
appear when it {s removed. .

Hon. Warren Higley, of New York, President of the Forestry
Congress, says : Thera (s abundant evidence in Amerloa of the effects
of the cotting off the forests. In Central New York streams that
thirty or forty years age kept the ponds well filled for the saw-mill
and grist-mill, and furnished a never-failing sapply of running water
for the farm, are now dry in summer, with the exception of here and
there & stagnant pool; the dam i{s decayed and washed away, the
mills gone, and the once picturesque scene is changed fo that of
desolation. Yet, with the warm rains of spring and the melting
enows, the streams overflow their banks, the swift waters carry away
fences, bridges, and embankments. Spring opens later. The young
eattle were wont to be terned into the wood-sheltered pasture aboot
the first of April ; now they are kept shut op until the middle of May.
FPeach orchards that were sare toage 1Baded every year with luseions
fruit have almost disappesred, and the crop is the exception rather
than the rule. The extremes of heat and cold are greater, and
droughts in summér and floods in spring-time are more frequent and
move deatruetive. Trace the atream from ite source and the cause of
these things is apparent. The cld tamarack swamp that nsed to sup-
ply the boys and ﬁirla with sromatic gum, and in which the creek had
ita souree, has sll been et away. The thickly wooded black-ash
swamps, throngh which the stream ran in its course to the lake, have
heen cleared, and their marshy aress have given place to cultivated
fields and pastures. The ontting awsy the forests from the head-
waters and the banks of this streasm accounts for the changes I have
noted, and this picture, I doubt not, is a very familiar one in the New
England and Middle Statea. It is not difficult for men who know
the effects of eutting the timber from amall aveas around the head-
waters of the smaller streama to understand why snmmer pavigation
in the Mississippi, the Missguri, and the Ohio has become diffcult
and at times impossible where it was easy and’ constant a few years
ago ; or why the Hudson and the Conpectient ara mooh lower in sum-
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mer and higher in apring than in former years. The partial deforest-
ing of the Adirondack region has materially affected the flow of the
Hudson, the Mohawk, the Blsck, and other vivers, and sufficientl
demonstrated the fact that were this great watershed of New Yar{
stripped of ita forest covering, the Empire State would loze her
prestige and New York city her rank na the ficat commercial city of
the new world.

Under a joint resclution of our legislature in 1882, Gov. J. L.
Baratow appointed a commission te inguire into the subject of fores-
try evila in Vermont and to suggest remedies. This commission ad-
dressed circulars, asking questions relative thereto, to the representa-
tives, selectmen, listers, postmasters and many prominent men in the
Btate and in its report itsaays : The snswers to questions in regard to
the effect of the removal of the foresta wpon the aprings, streams and
ponds gf the state, with scakcely an exeeptlon, tell the same story:
that the water supply is year by year failing, and that the smaller
springs and streame which had never unt!l recently been known to
fail often become iotally dry in a dry season. The replies to this
guestion are more full and specific than to any other. A very few
say they notice no changes. Only two of the seversl hundred ex-
press the positive opinion that theve is no change in thelr vicinity,
. and very many over all parts of the state give Tacts in detail which
are certainly of a very slarming character. It is evident from the
repliea that this phase of the queation ia the one which has engaged
the attention of people and excited more nrniversal interest than
any other. These changes are generally admitted to be the greatest
of the many evil results of the devastation of our foreste.

There are many specific statements of the diminution of the water
supply in particnlar streams within a certaln number of years; of
mifls without power ; of good trout brooks of fifty years ago now nearly
dry in summer ; with other statements of interest, and the main fact
remains that our water supply is, at least, more erratic and fitfal and
in many places emaller, during the necesssry season for the growth of
erops, than formerly.

t Larpcaster, New Hampshire, on the Conpecticut river, an old
resident reports ‘¢ an alarming decresse in the water of the streams
and springs during the past sixty years, and especially during the
last twenty-five years, within which period the smaller timber also
has been removed. Isrmel’s River in my boyhood wea a large mill-
streat eight or ten rods wide, with sufficient water to carry & very
large amount of machinery the yesar round. Now it Is an insignifi-
cant stream, with, from May to November, not more than half the
water it had fifly years ago, and not more than two-thirds it had
twenty-five yesrs since. Other streems have suffered in the same
way, and the springshave, if possible, suffered more than the streams.
Many, once thought to be neter-failing, are now for long periods dry.
That the cutting off of the foreats ncoounts very largely for this change
I consider as sure as that effect follows cause, and the result is
hastened by the reckless methods in use. Instead of cutting timber
that is matored, everything is cut to the size of five or six inches in
diameter, and what remains is cat into fire-wood, or barned at once,
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leaving n dreary waste. In Lancaster the timber and wood are near-
Iy all gone, and the mountaine aré belog atripped to their summits.”

The Foreatry Commission of New Hamphire, says: “ Certain local
effects are unquestioned, and come under daily observation. Exten-
sive clearings in the vicinity of many of our farm-houses and villages
have brought sbout changes that prove anything but advantageous,
adding in many ways to the rigor of oar climate, and rendering such
localities less desirable for residence than formerly. Trees may not
be so much needed by us for shelter and protection as on a Western
prairie ; but the treeless hilltop or hilleide is certainly less favorable
for our cattle and our crops, our orchards and our gardens, for health,
and even for home comfort, than the anme location would be with
sheltering belts of timber to break ithe force of storm in winter, and
to check the drying lnfluence of the wind throughout the year.
We may call these changes local if we will, and believe their effect
on atmospheric conditions will be ss difficnlt to determine in the fo-
tore as in the past; bat let these changes go on for a generation or

- two longer as they are now going cn, hecoming general instead of
local, and who doubts their effect on both climsfe and rain-fall, as
well as water-supply? Agsin: It may be said that the forest ares of
our state is too limited in any ease to bave mueh influence on our
climate and rain-full, since both are contrelled by conditions covering
a mach wider ares of territory. But when the woodman's axe s a8
busy as it now is east and west, north and sonth of us, we eannot fail
to see that injurious changes are coming, greater than any as yet ex-
perioneed, and that cur best, perhaps our only, means of protection
against them, as they may still further affect climate, rain-fall, and
water - supply, is the more prudent maoagement of our forestry
interesta.” .

As the watering of the land s by evaporation from the ocean which
evaporation is the same eaci year or else the ocean would soon over-
flow the low land, it ean be asserted, and often is, that the aggregate
rain-fall is the same and this may be true and yet our field crops
perish by dronght, Note what 1 have said sbout showers and much
the larger part of our rain-fall doring summer is from showers.
That wooded hill-tops have abundant rain does not help cur snmmer
cropa in valleys. In July 1884 we received two and one-half inches
of rain from showers and Mount Washington twenty-three lnches yet
obeervation shows, and our sehool books teach, that where the coun-
try is all wooded the summits of mountaine do not receive as much
rain-fall as the valleys.

Iz there oot & lesson in this? The rain-fall is increasing on the
summit of the White Mountsaing but decreasing in the coltivated
valleys. Hence you see that while ihe same oumber of gallons of
water may every year fall in the United States, it may become even
too arid to cultivate, aa the bleak and desolate mountaine may be de-
luged and severe showers prostrate cur crope and destroy our mendows.
Yet the same amount of water will fall somewhere. It is the steady
rain without wind that is wealth fo the husbapdmsn and that a rea-
sonable restoration of forests will docbtless provide. The following
deduction as made from tables furnished the New Hamphire Forestry
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Commission ¥ submit ; with some of the tables and chart of the de-
ductions therefrom, and also complate tables of observations at Lunen-
burgh. The graphical chart also gives the record ef Mr. Hazen
Doton, of Woodstock. ‘This chart is worthy of eareful stady.

The obseryaticns made at Lunenburgh, Vt., it will be seen, cover
a series of thirty-eight years, and give an average of 40.03 inches of
rain yearly, beiween the extremes of 81.14 inches inel880 and the
nnusual amount of 60.91 inches in 1872, when more than twelve
inches is recorded in the single month of Angust. Twenty-four of
the sbove thirty-eight years fall below the average, but the
portion of these years of defleiency are in the first half of the period,
and not in the last half. Again, dividing the series into seven
periods of five years (beginning for convenience with 1850, it is the
first two periods and ihe last which full below the average: the re-
maining four pericds, coming down to 1879 and near the present
time, are all above the average, and twe of them very much above it,
The years 1880 to 1884 inclusive, give an average rain-fall of only
84.78 inches, and mark a time of decided drouth. 1885 is below the
average being 87.47 inches, and this yesr will be below also,

The average rain-fall at Hanover, New Hampshire, for the last fif-
teen years (sll that have a complete record in the table) is only 30.05
inches, which is in striking contrast'with the record at Lunenburgh,
ahont 75 miles further north, it being 10 inches greater. Here, too,
the average for the last five yearsindicatesa decisive falling off, but not
s falling off suggested of necessity by the two five-year periods that
precede. The same statements are true as to the record of observa-
tions made at Woodatock, about eighteen miles from Hanover, New
Hempshire. The average rain-fall of 36.73 inches drops saddenly to
32.51 inches during the last five years.

At Weirs the aomual average for twenty-five years has been 49.12
inches ; and here again the average {s well maintained, umtil the dry
period from 1880 to 1885 is reached.

At Concord, New Hamphire, during the same twenty-five years,
the average is 39.17 inches. Al but the last of the five-year perfods
exceed the average, varying from 44.05 inches for the first period to
33.11 inchea for the last, and showing a very slight decrease from
period to period. The twenty-years record furnished by the late Mr.
Tufts, of Dover, New Hampshire, are not entirely complete, but as it
stands it also shows a gradual diminution of rain-fall, with the same
abrupt falling off of the record during the recent years of wide-
spread drouth.

On the other hand the ohservations on Mount Washington, New
Hampshire, show a decided increase. Observations in Europe and
elsewhere show less rain-fall upen mountain tops when the valieys are
wooded but so far as I can get reliable information all observations
seem to coincide of the increase of rainfall on mountains while the
removel of timber causes decrease in valleys,

That you can see Just how it stands I publish comparative observa-
tions between Lunenborgh and Monnt Washington, in a table follow-
ing the series at Luneohurgh.
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TABLE I.

Amount In inches of monthly rain-fadl (including melted snow) at Lunenburgh, Yt

T Tearly [Hoow in
T'ra | Jan, | Pob. Hu.iiw. May. Jone.|Jaly. |Aua' Bept |0ﬁ. Wov. Den, | wotals, |winters.
T T8 | 4T 'I.N] 11% | 87 | L. | 430 _I.W 'ﬁ-ﬁ-—ﬁ &85 41M
1ede | 928 | AAE | 66| 233 | 947 [ 208 | wob | L6 [ S0 ssn | AT A0 | anm0 it
1880 | 230 | 888 | 480 | 200 | 380 | L35 | 520, 400 | 200 | 600 | hE4 806 | 400 ::
B | 400 (LG (80 | 700 25| ao0 [ e28 . Lo | a0e| S0 | L6 7| 280
we | o | sas | a0 gos | as0! aon| e do0 | mes. e | Ae | mm| T
e |6 | ass|ow 2| a0 spe| e am | s ows | e am| aas| O
1o |(AS0 | 500 | 326 0 20| 380 ase | L1e | 36 I AR | LB A0 | 600 l::
1866 | 140|335 | &3 | 070 | AT | 680 | 230 | 540 | 283 590 | B0 905 | BA3S
18 B30 | 500 | B30 | 200 | 240 | B.TB | RTE 830 | B4 | 835 m!iuw B0 e
1897 | 900 %60 | 4oo | 500 | 280 | 526 | ab0 | 200 255 | 18] 950} 2 | W -
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pes | mss | 230 | 18t 16| Lo | 1o | man | o | wa | o | sar | moe | sas| 20
wst | 33| 500 | 296 550 | 676 | wso | 6o | L son | 6se| 28| im| e | ¥
1o | s | 52 mi:.m LA | 190 | 276 | 600 | &0 | 40 mii.m 580 :'u::
10 | 48 | L0 | AT g8 | 0 | 1g0 | 30900 | nae | B0 | 235 Sl | 0|
e | 068 | L8| 200 | 100 | 6861 130 | wie | wA0 | o | 620 | w0 | 80| mm)
B B85 | LT0 | B3| RS | B8 ATH | BB | 100 | &8 BAH | 298 Lm N ]
1 | 148 | 2 | 140 | %0 | 200 auo | 60| 55| soe 1w | mm 1ee| sem :::
1967 | 205 | 430 | 280 | 370 | 847 | 875 | B3| 235 | 00| 100 | 246 17D | B0s8
1o | 1| 1as | 200 | Lo | 50| as0 o0l ee | sam | 1m0 TJI!‘!-IH aar :::
1609 | €30 | 423 | 445 | 306 | 94 | Boo | 70| 250 | 20| 810 [ A0 Em | 4836 |
IET0 55 | 40d | 147 350 | 8,80 | 260 | 484 | 643 | 300 | BAS | GER| LN 4585 .00
161 | A6 0| ) AT3| 5| 30 | 436 | TG | 20| B0 | 1e0| 30| @0 |
1578 | 900 | 406 | a0 | 300 | B | 18 | 70 |1406 | 545 el R R el S
1675 | 835 | 330 | 460 B45 | R64| 200 | 896 360 | AT | Ba5 | 2H| 80| WAL\
i l,,ﬂilﬂ] 235 408 296 7.8 | 498 | 4,38 | 188 | 115 | &T1 | A0T BHAS 070
7 (880 L2 | Bee: 285 | BT 8T | B | 240|430 | 626 | B3 b ] IS
176 | 28| 00 | 200 200 | A0 T06 | B3| 1A | Ba¢| 100 | 14T 23| @Us|
BTT | 28| 80| gan 035 | 105 | 00 | AN | 096 | n00 | 420 | S8 | BT B\
180 | L B a'.u|q.1n 245 | 480 | 588 |48 | 1m0 | 300 | 20| 200\ MG
ISP | BAS | S5 | BB | 00 | LAF | B SO0 | 407 78 290 | 418 40| A8 |
1880 | 835 | R0 | 14T | 140 | 846 | 230 | 245 | 856 | 840 40| mas] 9B | B4
1881 200 | LW | 280 | 140 | 455 | S50 | L0b | 576 | S48 | 485 | Gl9 | 4 2.3 o0
18 I.Tlil.?i L76 | 155 1 2o | 493 | 345 | 106 | 0.9 | 146 | 197 | R4G | BN 18,00
1085 | 300 D45 | Beb | 1300 400 | 434 | 480 | 118 | 290 | 450 | 2aM | A0 | M|
Mo4 | A8 | T80 | 489 | 138 440 | 196 60 | 256 | 255 | 000 | 260 | 380 | W)
86 | 840|350 | 206 | o0 | L0 | 8| G0 | BT | W9 | RO p RS | LID| BT
186 | 366 | 167 | 60| 6| 487 | 10| 382 | 4
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