66 MICHIGAN ENGINEERING SOCIETY

partiality in preparing preliminary reports, is the best pos-
sible insurance against trouble later on.

Who scouts through wilderness and cold

And finds the stone that turns to gold,

The gems of Nature's wealth untold—
The Engineer.

Who gets five paltry plunks per day

To give the thing he finds away

To some one else who makes it pay,—
The Engineer.

Who's heart is always in the game

When trouble comes it's just the same,

But when it comes,—who gets the blame?
The Engineer.

EBERMAYER'S EXPERIMENTS ON FOREST
METEOROLOGY.

TRANSLATED FROM EBERMAYER'S ORIGINAL WORK AND CONVERTED
INTO ENGLISH UNITS BY ROBERT E. HORTON, M. M. E 8§,
57 NORTH PINE AVENUE, ALBANY, N. Y.

The secretary asked the writer to revise and extend the
paper on “Deforestation Drainage and Tillage” which ap-
peared in the Michigan Engineer in 1906, and which is now
practically out of print.

In view of the recent public prominence of the questions
of the relation of forests to stream flow and the conservation
of water, forests and other natural resources, the writer has
felt that the paper in question had better stand as it is until
he has time to analyze the newer data and apply it to Mich-
igan conditions. The relation of forests to stream flow is a
broad and profound branch of hydrology, which should be
discussed scientifically rather than politically, as appears
sometimes to have been done by over enthusiastic conserva-
tion propagandists. As a contribution to the rather limited
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stock of really valuable and pertinent data, the writer pre-
sents a translation of Ebermayer's classical experiments on
forest meteorology. This data was published as far back as
1873 in Ebermayer's work “Einwirkung des Waldes auf Luft
und Boden.” The results which were then published in
Paris feet and lines, with temperatures on the Reamur scale
have not, so far as the writer is aware, hitherto been presented
in full in modern units,

The writer regrets that he has not had time to discuss
these results in their relation to the great deforested areas of
Michigan. The tables are, however, so clear in the original
arrangement of data used by Ebermayer, that their import is
evident. The only conclusion the writer now suggests is, that
there is no simple general rule as to the effect of deforesta-
tion which will apply to all climate, forests or drainage
basins.

These researches conducted under the direction of Dr.
Ernst Ebermayer, in Bavaria, include all the data necessary
for a complete comparison of evaporation from water, from
natural soils and from saturated soils, both in forests and in
open, with the exception of water temperature and of wind
velocity. Full soil temperature records are given, and the
evaporation gage was so exposed that the temperature of the
contained water probably followed the temperature of the
air very colsely. As regards the observations in forests, it is
probable that the wind velocity was negligible in nearly all
cases. The experiments include a considerable variety of
conditions of soil and of forest cover. In general, the soils
were sandy, and the forest cover pine, fir, beech, or birch.

The several stations and the conditions as to forest, soil
and exposure are described below.

The instrumental equipment of the stations was as fol-
lows:
For the determination of atmospheric pressure, a mer-
curial barometer by Greiner of Miinchen was used. The
readings were reduced to zero Reaumur by means of Dr.
Bruhn's tables.

Thermometers for the determination of the temperature
of the air were graduated to one-tenth degree Reaumur scale.
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Soil temperature was observed at depths of one-half foot,
one foot, two feet, three feet and four feet at each station.
The soil thermometers were graduated to one-tenth degree
Reaumur, and had large elliptical bulbs. The thermometers
were lowered into the ground on wooden slides fitting into
wooden tubes of square section having holes at one side near
the bottom, opposite which the thermometer bulbs were
placed. The tubes were withdrawn for the purpose of taking
observations,

The temperature of the tree trunks were taken by means
of thermometers graduated to one-fifth degree Reaumur, one
of these thermometers being inserted in a hole bored in a
suitable tree at a height of five feet above ground at each
station. The thermometer bulb was placed in the center of
the tree trunk, and the scale protruded. The hole was closed
air tight with wax. The thermometers were placed on the
northerly side of the trees, and the protruding stems were
bent at right angles close to the trunks.

The absolute and relative humidity of the air was deter-
mined by means of an August psychrometer, placed under
an instrument shelter at each station. The humidity was de-
termined from the readings of the dry and wet bulb ther-
mometers by means of Souhl's psychrometric tables. The
wet bulb thermometer was provided with a water reservoir,
and the tube covered with muslin. The thermometer scales
were graduated to tenths degree Reaumur. In the winter a
hair hygrometer of Saussure was utilized.

Evaporation from free water surface was observed from
March, 1868, to February, 1871, inclusive. During 1868 and
1869 the evaporation was measured by means of a rectang-
ular zinc vessel 3 Paris inches deep and 1 Paris square foot
(1.136 English feet) surface area. This vessel was filled 0.694
full by pouirng in 300 Paris cubic inches (363 English inches)
of water at the beginning of each period of observation. Ob-
servations were taken at intervals of 8 to 14 days in summer
and once a month in winter, the water remaining being
measured in a glass graduate, the ice being melted before
measurement in winter. The evaporator was placed at a
height of about 54 feet above ground, and protected from
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the direct rays of the sun and from rainfall by means of a
small roof, but was fully exposed to air currents. In the
beginning of 1870, the Lamont atmometer was utilized in
order to obtain more precise observations during the summer
season, the evaporation tank observations being continued in
winter. The atmometer consists of a reservoir A, a close-fit-
ting piston B, the position of which relative to the scale C is
adjusted by means of a screw. Reservoir A communicates
with the evaporation pan D. At the beginning of observa-
tions, the index is set at zero on the scale, and water poured
into the evaporation pan until the water surface appears at
the small opening E. The piston is then moved downward
until the water level rises to a height one Paris line (0.089
inch) below the rim of the evaporation pan. The instrument
is then allowed to stand two, three or more days, according
to the dryness of the air, before the reading is taken. The
evaporation depth is then determined by raising the piston
B until the water surface flows to the orfice E. The reading
on the scale then gives the depth of the evaporation. The size
of the reservoir and the pan were so adjusted as to multiply
the depth in the pan, and enable the evaporation depth to be
observed to 1-100 Paris line (00089 inch). The instrument
was sheltered from the direct rays of the sun.

The evaporation from continuously saturated soil was de-
termined by means of the apparatus shown in Figure 20. The
zinc tank A has a surface area of 1 Paris foot (1.136 English
square feet), is 8 inches deep, and at a height of 2 inches from
the bottom is placed a perforated sieve-like double bottom
DD. The tank A is in communication with a cylindrical zinc
vessel BB, in which a second cylindrical water reservoir C is
placed, in the bottom of which is an air valve E similar to
that used in students’ lamps. The upper end of the water
reservoir has an air tight cover. The reservoir C is filled,
then placed in position. The valve is then closed and the
reservoir inverted and placed in the container. The needle
of the valve bears against the bottom of the tank, permitting
air to enter the reservoir. The water flows out into the bottom
of the evaporation tank until the space underneath the per-
forated false bottom is filled and the water level is raised to



70 MICHIGAN ENGINEERING SOCIETY

the height of the air valve in the reservoir, shutting off the
air vent, hence preventing outflow of water from the reservoir.
Water is lifted through the mass of earth in the tank A by
means of capillarity, and is evaporated from the surface.
Whenever the water level underneath A is reduced by evapor-
ation sufficiently to open the air valve, water again flows out
of the reservoir and fills the space underneath the evapora-
tion tank. In this way the soil tank is continuously suppplied
with water, the conditions resembing those of a natural soil
with a constant ground water level. At the beginning of the
observations the soil tank was filled to a depth of 6 inches.
The reservoir was also filled, and the apparatus allowed to
stand until water had risen through the soil, saturating it and
rendering the surface moist. A known quantity of water was
then placed in the reservoir, and evaporation allowed to go on
during fourteen days, after which time the water remaining
in the apparatus was drained off from the cup underneath
the soil tank, and measured in a graduated glass cylinder.
Between the earth and the false bottom in the soil tank was
placed a thin mat of straw. The apparatus was so placed that
the soil surface stood 5 inches above ground. A small roof
was erected over the instrument to cut off rainfall, snow, and
the direct rays of the sun. Three soil atmometers were erect-
ed at each pair of meteorological stations. They were all
filled with earth similar to that at the forest station; the ap-
paratus was carefully leveled.

A slight error is introduced by the fact that when the
reservoir is only partially filled, the air pressure, and conse-
quently the outflow may vary, as the result of temperature
changes.

This instrument offers a means of determining the rela-
tive evaporation from various classes of soils, both with and
without a covering of litter. Also the effect of various forms
of forest litter, as dead leaves, pine needles and ground moss,
and to compare this with evaporation from a free surface.

The precipitation was measured by means of the im-
proved rain gages made by Manard in Bromberg. The sur-
face of the funnel of the rain gage was 1 Paris square foot
(1.136 English feet). The funnel of the rain gage was placed
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about seven feet from the earth, and carefully leveled. In
the interior of the forest, the instrument was placed on a post
underneath a close-standing group of trees whose branches
touched one another. The record obtained in this way from
a rain gage so placed, when subtracted from that of a gage in
the open, indicates about what water is intercepted by the
leaves, twigs, branches and trunks of the trees. That portion
of intercepted rainfall which flows down twigs and branches,
and in that way reaches the ground, may be approximately
measured by means of a zinc intercepting ring placed around
the tree trunk, from which the water flows into a measuring
cylinder. If the horizontal projection of the tree has been
measured, the amount of water received on the forest soil in
inches per unit surface can be estimated. Such observations
were made at the station at Johannes-Kreuz.

For snow measurement, a rectangular vessel of zinc 1.5
Paris feet (1.6 English feet) high, of 1 Paris square foot
(1.136 English square feet) cross section was used. This
gage was placed on the ground, and the catch was measured
in a graduated glass cylinder. The snow gage was placed
under a group of close-standing trees in the forest.

For the determination of the percolation, either while in
the forest or in the open, lysimeters consisting of rectangular
zinc vessels, one Paris square foot (1.136 English square feet)
cross section, were used. The lysimeters were filled with
earth of the type found at the station, and allowed to stand
exposed to the influences of temperature and rainfall until
the contained earth had attained the natural condition of the
surrounding soil. The lysimeters were sunk in the ground
to such a depth that the uppper rim projected just above the
surrounding soil surface, and cut off the surface run off. The
precipitation which fell on the surface of the lysimeter was
either evaporated, or passed through the soil as infiltration.
A perforated false bottom was placed in each lysimeter. The
funnel shaped bottom communicated with a measuring glass
placed in an adjourning pit. The percolating water collected
in the bottom of the lysimeter, and was drawn off from time
to time by means of a stop cock in the outlet pipe. Seven
lysimeters were erccted at cach pair of stations, three in the
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open having a depth of 1, 2 and 4 Paris feet, (1.07, 2.13 and
4.26 English feet) respectively, with and without vegetation.
Two lysimeters, 1 Paris foot depth, were placed at each forest
station, one with bare soil, and the other covered with forest
litter. Additional forest lysimeters, covered with litter and
having a depth of 2 and 4 Paris feet (2.13 and 4.26 English
feet) were also used. The hours of observation were 8:00 A.
M. and 5:00 P. M. daily, March to October 1868, and 9:00
A. M. and 4:00 P. M., November, 1868, to February, 1896,
inclusive.

Ebermayer states that the instruments were graduated in
degrees Reaumur and in inches of the French “Systemme
Ancien” for the reason that these were in almost universal
use in Germany and Austria at that time. In the following
tables the general results which have a bearing on evapora-
tion and percolation have been presented, it is believed, for
the first time in English units. A large amount of additional
data relative to maximum and minimum temperatures, ozone,
temperature of air in tree tops, etc., may be found in Eber-
mayer's original report, from which the tables here given
have been translated.

DUSCHLBERG.

In the Bavarian forest at the foot of the Dreisesselberges,
Latitude 48 degrees 47 minutes 54 seconds North, Longitude
31 degrees 23 minutes 54 seconds East. Altitude 2959 feet
above tide.

The soil is a fertile clay loam formed from disintegration
of granite, grains of which are intermingled with the soil.

The station in clearing is situated in a meadow slightly
inclined to the west and freely exposed to sun and wind.

The forest station is in a forest of forty-year old pine,
with occasional firs and beeches, a short quarter-hour walk
from the open station, and, on a westerly slope of slight inclina-
tion.

The tree trunk thermometer is in a 50-year old fir tree,
12 inches diameter at breast height.

(a) Dr. Prast Ebermeyer, Die phyiskalischen Einwirkungen des Waldes auf
Luft uad Boden.
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SEESHAUPT.

In the Bavarian high plains at the south end of the Stern-
berg sea, Latitude 47 degrees 49 minutes 30 seconds North,
Longitude 28 degrees 27 minutes 42 seconds East. Altitude
1951 feet above tide.

Soil, calcareous detritus mixed with clay.

The station in clearing is on a level plain, and is fully
exposed to sun, rain and wind from all sides.

The forest station is in a close stand of 40-year old fir
trees, somewhat inclined to the east, and about one-half hour’s
walk from the open station.

The tree trunk thermometer is in a 36-year old pine of 8
inches diameter at breast height.

ROHRBRUNN.,

In Spessart, Latitude 49 degrees 53 minutes 48 seconds
North, Longitude 27 degrees 3 minutes 6 seconds East. Alti-
tude, 1564 feet.

Soil, sandy loam from disintegration in situ of colored
sandstone and containing unweathered sandstone fragments.

Station in open is located on a level meadow, fully ex-
posed on all sides. A

The forest station is situated in close stand of 60-year old
beech trees with occasional 200-year old oaks. The country
side has a moderate northeasterly inclination and the station
is a five-minute walk from the open station.

JOHANNES-KREUZ.

In the Haardt Mountains in the Rhine Valley, Latitude
49 degrees 20 minutes 12 seconds North, Longitude 25 degrees
29 minutes 12 seconds East. Altifude 1564 feet.
Soil, fine grained sand.
Station in open is on level meadow exposed on all sides.
Forest station. in 60-vear old, close-standing beech wood, a
quarter-hour walk from the open station,
A tree trunk thermometer is in a 60-year old beech, 12
inches in diameter breast high.
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EBRACH.

In Steigerwald, Latitude 40 degrees 50 minutes 54 sec-
onds North, Longitude 28 degrees 9 minutes 30 seconds East.
Altitude, 1249 feet.

Soil for two feet at surface is sandy loam. In the forest
the subsoil is a red poecelite formation.

The station in open is on a freely exposed meadow, about
one-half hour’s walk from, and 178 feet above the forester's
dwelling where the barometer is located.

The forest station is in 50-year old pine forest, contain-
ing isolated oaks, birches, and aspens, and is about ten min-
utes’ walk from the open station.

The tree trunk thermometer is in a 50-year old beech, di-
ameter 12 inches breast high.

ALTENFURTH.

In the imperial forest of Nuremburg, Latitude 49 degrees
24 minutes 36 seconds North, Longitude 28 degrees 49 min-
utes 48 seconds East. Altitude, 1066 feet.

Soil, poecilite formation mixed with some humus to 1.5
feet depth. Soil in forest is almost pure sand, but is moist
and has a good moss cover. Ground water is found at five
feet depth.

The open station is in a meadow freely exposed to atmos-
pheric influences.

The forest station is in a close stand of thrifty, medium
sized wild pine, about fifteen minutes’' walk from the station
in the open.

The tree trunk thermometer is in a 36-year old wild pine,
12 inches in diameter at 5 feet height.

ASCHAFFENBURG.

Latitude 49 degrees 58 minutes 36 seconds North, Longi-
tude 26 degrees 48 minutes 36 seconds East. Altitude 426
feet. Station is in the garden of Professor Ebermayer, near
the city, and freely exposed on all sides.

No forest station was established.
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PROMENHOF,

At Kutten plains in Bohemia, Latitude 49 degrees 52
minutes 42 seconds North, Longitude 30 degrees 17 minutes
54 seconds East. Altitude, 1748 feet.

Soil, sandy loam of disintegrated gneiss.

Cc
i :I :
s
2 {
E
A=
_m:-:: s

Fig. 19. LAMONT ATMOMETER.
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Fig. 0. LYSIMETER WITH AUTOMATIC SUPPLY AND CONSTANT WATER
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Fig.21. LYSIMETER USED BY EBERMEYER IN BAVARIA.
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SUMMARY OF EBERMAYER'S EXPERIMENTS, MARCH,

1868. TO FEBRUARY, 1869, INCLUSIVE.

Station Soll Forest
SemhBupPt . .ooovviiiiinaninns .| Caleareous clay 0-year old fir
BOONeh coooe crvntnnennnncones Sandy loam Chiefly 30-year old pine
Robrbrunn ....ooovvvinsvnnins ESandy loam Close 60-year old beech
Johanneskreuz ... .......... .| Finesand Close 80-year old beech
Altenfurth .. | Fand and moss Close thrifty wild pine
Aschaflenberg Garden INo forest statlon )
s e | Precipitation. Inches  Evaporation. Inches
- Open  Fuorest ‘:,'.'“‘"' (’El | Open . Forest Mla
Keeshnupt % 2.5 .45 0.0 | 19.5 | 403 | 0208
L A T we2 | 2.4 . 0.2 7.3 1097 | 0.4
Rohrbrunn.... ... ... o0 » %0 .12 0.168 M4 | 7.42 |02
Jobanneskreuz 29 % 0. 16 LA 0 23,45 | 10.57 | 0.454
Altenfarth ... .co.ouns 3.0 [ERT] LX) om 200 | 929 | 0.4
Aschaflenberg ... .. 2280 | cioevceforannicnnefernns e | 1900 i ann
Average. ....... 2.0 248 .82 0. | 2.7 | AR | 0.0
“PERCOLATION, INCHES
—— — e ——————
Without Litter With Litter
Sation In Open In Forest
tFe | oare | R v [ |20 (e
Seeshaupt ...... ...... LTI e | jem | maw | 6. | 1ew | 1w
BN 7o iay avanr Resenavineslesoanmne foveraion 7.8 w8 lzan 126
Rohrbeunn........... 2458 M2 | =n .62 5145 (38 BV
Johanneskreus | 2078 | 1m0 | s | e | s e ...
Altenfurth ... ...... | 14.54 TR 1.8 1.5 1. | .2
Aschafleborg ..., no T ) PEREAEST! IRSRo FRISIARTR SR N/
AVErage ............... Il 1848 16.90 1.9 1531 ’ 206 2060 1818
EVAPORATION FROM SOIL, INCHES
————————————————
Without Litter With Litter
Station In Open In Forest
1FL tPe | am [ | iR |2 | e
Seeshaupt ... W | w47 | e | s | <17 | ee [12e
Ebeach ....... eoos sessforsersccsn]enescnnces] 490 2@ 0 |00
Kobrbrunn.... (TR 15.9%0 w0 EN) 1.4 | 5% | wwm
Johanneskreus ...... .17 2. %0 TR 17 sa | e |.......
Altenfurth ............ 1med | 1088 | ot | em | sm | 6 | sm
Aschaflenberg .. ... 10. 08 KOS | visseseilocansavavefesescnses]oenesviclovonsece
e PoldN
Aversge......... 0.5 .17 6.3 8. ‘ 6% | 4m | 10%m
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COMPARATIVE EVAPORATION, DEPTH IN INCHES, FROM SATURATED

SOIL,
Altenfurth Aschaffenburg
Water Satarated Soll Wator m
Burface Surface
Evaporstion | I8 | 1n Forest Evaporation In Forest
e o—|mﬁm M\M‘{m’ Bare Vb
Mar. 02| 0348 ... .| coee | eene)| Mar. | 0] ] oo Jeasniv
Ape. Les| 0007 ...... avanen'] venvie Apr. | 2000 ). ] oo e
May 3.0 1.7 .ooov | civene | eennen|| Moy | S0831...... dekise N'us
June | 3.219) 1.008| ..oui | eiien | annnnn June | 1m0 ... cexenei B wowees Buneoes
July SO T WY ivviio] civno ] sonsss July | amol...... veas fesaoan
Aug. L000) 1838 cevine | ennnn | vnnnnn ANE | SVBY soeveelsacsne ] soorse lovase
Sept. | 2.32¢] 2,008 ... |.ouin | .. Sept. | 2000 ... ] 0ot ] oeenn. ke
Oct. o888 | 0.8 | .ooin | iuans al O | GIBY i aciecalcsasan biaass
Nov. | 0.473] 0.1 covven | vevnna | vrnnn Nov. | 0.583] ..coootvennee | ononne |ovenee
Dee. o8| o213 ... Sisseei] o levan B | OWRYa Lasieaa | sasaon -
1860 . 18
Jan. 0008 | OB covnne | vavens | vunaes Jan. QO8] ......J eoence | cannns foceace
Feb, 2.000]| 0.39 ] .coove | avrres | aunen Feb, | o8| . . eonsey ] senise deveres
Mar. 3.009] 0.8 coouee | vennne | annnn Mar. | 1M, -
Apr. 2087 | 0962 ...... AR 1R coinis Leioano ] toenin Tavenva
May 2006 1006 2294 1L288) 0.5 May | 1) e ] i fcines
June | 2.050| 0.992) 1.963) 0.918| 0.2  June | 13w . ... 2080 ... |......
July 5004 1547 1761 | Laaa] 0888 | July | rem|...... H | PO et
Aug. 120 om9| 1088 0.777| 0808 | Aug. | L] ... LA i fecoinn
Sept. | 2131 o0.573| 1.12¢| 0.777| 0.5 Sept. | 1685 ... .. ] vonsonBenenes
Oct. 072 0.250 | .eues | eune | e Oct. | 0.548|...... i | onnese fosons
Nov. 08 o7 ... SRR (N Nov. | o.se2| ..., .
Dec. 0.9 0107 ). ... | iiuins dosest Dee. | 0481 ... satser L unsuns Jacoann
1570 1570
Jan. o8| om|...... sivise | -aanins Jan, | o8m| ..., N
Peb. | ...... abnees | sosnio ] avsses | svooce P IOR] coieie | ssisse | onvone
Mar, ool 0297 ...... | .... wo| evee !l Mar. | 0.684]..... AP HORON G
Apr. 1864 0799 1206 0682 039 Apr. | 1w .00 visvoilennnas
May 278 1.2 2048 1,458 0606 May | 3OW9| . 23] ......
June | 2.546| 1.161| 2679 1.2 "“i June | 1864 1.9
July 2990 L3M| 2790 1.206| 0.6 | July | LTl . L’ ...
Aug. 192 | 0.407 | 1.361| 0.500 | 0.266 Aug. | 0.881 ... .. 0.688) ...... |eesee.
Bept, | 1613 0.016| 1.539| 0.621| 0.281  Sept. | 1008 . .. 0.7
Oct. 1AM o408 | .. a'] sisses § casias Oct. | 0.048)......|...... dseb Riswe os
Nov. (VIO | DR (R e Nov. | o481 ... .. casise e
Dee, 0.222] 0.078| ... |eveees | wennen Dee. | 020 ......0..c... | eenns
wn 1871
Jan, 0.207| 0.340 ] ...... well Jnm. | 0297 ...... . .
P Liiiiee Vovoovi Biative N osione Fasaena | O peieg] TR ORI UAESSX
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COMPARATIVE EVAPORATION, DEPTH IN INCHES, FROM SATURATED

SOIL,
Saturated ' -
Water Fine Sand Soll Nx,.  Sandy Loam Sofl
Evaporation | In Forest | Evaporation | . | o Forest
T I W
1868 Open | Forest Bare u,:rzl 198 Open | Forest Bare m‘g
Mar, 1228 0.7 .eunns | ovee veoe| Mar,  0.595| 0461 )...... ] ceeiis funens :
Apr. 2.09¢) 1280 ..oee | oiiins Joeenne | Apr.  L968] 1361 )|
May | ¢307) 10w ] foenen May | 18] 1907] ceeeee | vennne fnee
June s.ﬂ‘ L.O0B ] ccvivi | secnce sovpm June 34| L2 ... ooy [oeenes
July 2000 1.060)] .cenn | voens feonene July | 4.68| 2538 ... sot ore
Aug. | 272 roes]..... e Aug. | 404 e ..., .
Sept. | 2782 1976 ...... Sept. | Lo L1 ive e heedess
Oct. 070! 0.957 | cevvee | ceenrs |0 Oct. | LWO| O310]...... T R
Nov. | o6 o3| ... |...... veeene)| Nov, | 0043 021 ) ..... iinvs Josivade
Dec. 0.M7 04T vevensl Dee. | 0700 0207 ...... ] .eeon X
1809 1869
Jan. 0.658 0209/ ...... » coof| Jan. | o870] 0209 ......
Feb. 1160 0666 ...... cof Feb, | 099! 0.466 ] ... oov v foonone
Mar. 0.659 | 0,404 oo | vennn. wol| Mar. | 1272) 0570 .....
apr. | 27| paer| | | Ape | 2] res| 2ew] 122 08
May 2316 oeoe| 2905 1.013] 0.2% May 300s Loxw ... | oz 0281
June | 2242 o807 2730 0.915| 0.179 June  2375| 0.918| 2323 0.8 0.4
July 45| 15| 2 oms! 1976 0awr July | 4238 Lw0| 4003 188 0532
Aug. | 253 yoos| 2m9| 1.002] 0252 Aug. | 2735 102 | 287 0 8| 0.307
Sept. | 2775 1.177| 2708 | 1243 0266 Sept. | 2923 1.265| 3.145| 1.332| 0.308
Oct. 1L0%| o408/ ...... veres foenena | OCL |o.|u 0.414| 1008 0.372| 0178
Nov. 0] 0388 cocee | oivnen fuvnnan {| Xov. | 0.4 | 0.378]...ccee | cerers Livenne
Dec. 0377 010 covuen | e Dee. 03| 0207 ......
1570 )
Jan, 0525 oo |...... [Jan. | o082 0.2 |...... o
Feb. 022 0.410] cevnes | eenras foeraen Pobn | 0.5% | 0280 | ooees | aunies fornnns
Mar. | 098] o6us| ... .. R0 Feie Mar. | O.8M) 0.492). ... ] .eal |
Apr. oom2| Lsez!l 26t 1730 ) oasi| Apr. | 2420] 109 2568 1908 1,208
May S.15| 1769 | 8,160 1.658| 0.5¢ May | 3.907| 2471 872 150 0.7M
June | 2122| Paxs| x197 1.509] 0.340 June | 3411 1091 | 3152 1.6 0610
oty e i cave v Lisinns Josassl July | 5.700) 1.665| 3108 1m0/ 030
Aug, | eeeen THOOE BTG e | Aug. | 2008 0595 | 1%64] 0.800)......
o S PRSA PROBENY] PRI PECRERE MRS | Sept. | 2072 073 2560 08550 0.222
S BN wvavilssned Losisen | Ot | ...... O] oiaias fosionr uovens
Nov. |...... soivns, | Kievas . oasrs Jors wliNov, | 053] 0.818) coee | iuvnse e
PO Jicinee ] asens ) KO KB TR REROATG IRIRUL] PR RSN 1.
171 171 '
Jon. i sl vk Fena ks R ORI PP
M ....................... 'oh» ...... PR esens e t .....




MICHIGAN ENGINEERING SOCIETY

COMPARATIVE EVAPORATION, DEFTH IN INCHES, FROM SATURATED

SOIL,
Rohrbrinn “ Rohrbrunn
Saturated

gver, | sy Louim ol cvmer, | samdy Toum s _

Evajomuon 0;.. | In Forest Evaroration | o | 1y Forest
198 | Open [Forest l'm‘ Mlm 198 | Open | Forest ol:: Bare :r,"',‘"
Mar. I EY TR Oct. | 140 0270 Lals, 0.30 01w
Apr. 236 Loy ... Nov. | o888 0350 ...... ! ...... bodans
May P BT TR e R Dee. | 0.296| 0207 v Ivorvis
June | 3500 omss ...l . 1570
July am| L . iJan. | 0.208) 0207 ..... |...... |iven .
Aug. 90| 0.6 ... . Feb, | o066 | 030 ... .
Sept. | 3597 0.8 oo ) ieniis unes Mar, | 070) o ..
Oct. 1on| 0207 e Apr. | sa8| 14 qm! 221 Lo
Nov. | 0am| 050 ... e (B May | 40| 1 qen| 1w 04
Dee. 090 0.5 .ovvi )l urnnns June | 3967 1006 4304 0.98 | 0.3
1o July | eomt| 0951 429 0s54 0.%%0
Jan, 0708 0.18 ) ...... Vit osen. (Aug. | 2002 o8 2190/ 0550 0.227
Feb, | 0.588| 0.4 . ol Bept. | 247 04n! 297 0429 0200
Mar. 1120 048 ... el et | 107] 0o . venne
Apr. 309 1.0 2974| Lese 0% Nov. | oson| oam | ... ... L
May | 25| 0710 30| v 07 Dec. | 0178 0.0%4 St} Ry
June 209 0.6 2| 0747 022 il 1
July 88 L1100 4ax2| 1110 0206 Jan, B0IN] RBER Y ven Danes on-Sasanan
Aug. IR 0770, A 0320 o241 Veb g | e
Sept. | L0&z| 0.5%¢ 2o .55 0.140

by Google
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COMPARATIVE EVAPORATION, DEPTH IN INCHES, FROM SATURATED
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Altitude, 2959. Forest, 40 vears pine, etc. Latitude, 48° 48° N,

MICHIGAN ENGINEERING SOCIETY

EBERMAYER'S EXPERIMENTS AT DUSCHELBERG.

3% 24" E. Soil, granitic clay loam,

Longitude,

Temperature, Degrees Fabrenhelt ﬂ.‘.u' “,I .. Jative

yrroe | ate in [atr tn | soil in Open | sot in in Tnches | Per Cent
Month (Fir) me L)

SFL |0 Sur- | 4 L, 4 FL

mll:hl.ncht.‘“’ nmo’nmmtl'm
1868 | |
Mar. | 30| maz| %054 mse| 6| uw| M 0 o wn mw
Apr. | 397 85 28| 35.62) 301 36.47) 3068 35.€2| 0.201) .18 .76, 0.5
May | 5207 60.%0) 56.00| 52| 00| wi13| 3605 0588 0.3 67 KL@
June | sew6| 61.70| 99.00| 00| s20i| s | wse| o8| 0aw| e mzm
July | s5.40] 6215| 5832 ze 00! 829! S0 04| 430! 0410 0424 | 7046, w2
Aue. | 865 62.38| 9.2 gasol 86| 55 15| 014! odm2| 0422 201 | s07
Sept. | 8308 boos| 5030) goso|54.00| SLes| wow| 03m| 0.3%| 67.64 BT
Ot s wn| enl galso| om| on] oms| o] wa| s
Nov.  2.06) 2896 2.0 0| w02 sL6e| a16| 01w | 00| W@ | wm
Dec. 3058 migs| 3182 556 wom2| 22| 2ee] 0176 0068 | %0.21| 9488
1569
Jan., | 00| 28| 2o | B wez| we| wm| onsl o] w2l w
Feb, | 2| stee| 85.a2| 3650 36.6n| 06| 3088 0,060) 0.182| 7228 .2
Year I....,. ,,,,,,,,,,,,,,,,,, soenne J ovsace | socvee | cecone | oncces | cnvee | conees

Percolation Through Soll, Inches
mdru-:ullﬂmbﬂ —
le::w Without Litter | With Litter

Month , In Open In Forest

Open "'"109"' Foretiape | 2re | ar [am ||n]_:n.L¢n.
™™ 1 R I 1 | I I
Mar. | 1281 7.40) ... e | puund! | suinins [ watone §navass §yasnie Y
Apr. PE I oy l ........................ silsas
May 100 om) sae| rem| ...l ORR, A0onh EWINIS DSl TR
June | 260| 1e5| 23| o83 oom| o7ea] 022 ..... 0.969 | 1332 1361
July o83 206 2008 oate 0.9 0.636 Lows 06| L 22w Lew
Aug. 22| 18| 2057 L0 0.8 0108 0273 1.3 1620 1.058] 0.8
sept. | 069| 02| 270 o7 o 0 0 0 o | o o
Oct, 5.2 42| ossi| 0.2 2020 e8| 1799 1aw7| 2064 | 235 Low
Nov. 230| 1.62] 0298 0.207 1086 10| 10| 0478 1.013| 0.629) 0.548
Dec. 042 687 0.062] 0.02 34| 5115 2071 4.0 3966 439 3534
1869
Jun. 1.08] 074 0.688] 0370 coueee | oo oo | vveens | canene N
Feb. 8.7, 8.9 0008} 0.390 | .ceuvrtocreie | cannnn]enne Y BT (1508 2oSees
YOUP: [ ooones ] conee | ennaes ‘ .................. aoones eeeee § onscas seses | esssse

1
LOOQIK



THIRTY-FOURTH ANNUAL REPORT

EBERMAYER'S EXPERIMENTS AT ASCHAFFENBURG.
Abltitude, 426, Forest, none. Latitude, 49* $9° N,

Longitude, 26° 4% E.

Soil, garden.
———— —
Temperature, Degrees Fahrouheit am Relative
Tree | Atein| Atrin | 8ol 1n Open | Soll 1 Forest |  in inches Fer Cent
Mosth ([Fine) | Oren. | Forem -
Sugwi, | Mot | Mgt | o | SRS | e | S| Open | Porest Open [Forem
1868 l
N (S aes|..... el anl ... 0.26|...... .82 ...
Aplk Looicis 5094 | ...... wel enl......)|...... o2 .....| ooel...
o ne..... a8 8810 ... | ounee 0458 ......| 088 ......
Juve |...... 0.9/ ...... om| 03 ... | 0467 |......| sem).. .
Joly | .eeen nnl..... el aml....J|..... o811 ...... | es.e2f......
Aug. woe | T.08] .ccee NS 60 ... 0.40|......| 2] ..... :
sept. | ..oie 6L ... an! 0o ... oaz|......| ...
Ot |...c. so.5e|...... e 67 ... e | 0302 ..l s ..
Nov. |...... nel..... 35,00 9.2 . ol eass| | s,
Dee. wal.. am we ot [ vovons | OIB]civess | B8] cen
1869 |
Il Fasesis 20 .. e s soio ) QY i 816 ......
T PR edal...... as am|......|.... 0.2¢0 | . nel.....
Year | ... B PRATIY TS [ sroras | eenan faennns R A 5
e S —— — ——
Evaporation Percolation Through Soll, Inches
1o Inches 'N;c‘:‘:l- Without Litter | With Litter
Mootk T In Open In Forest
Open Forest | Open |Forest e [2re [ are [im [are | 2r
1868
Mar. 24| .o | 0777 e | 1.988) 1008 i ] cereis | reeees L oeern | eeene
Apr. 2.4]...... I S 1088 raes|...... e leainlssst awe
May 0.62 306 0.002' 0088 ..... ORIy SORET [SATA %2
June L% ... 1ol ...... 0.017] 0080 .oovo | veenn. SERL [
July 16 .. 370 . A1 W) i i L sisa]
Aug. 208)...... 29821 ...... .06 0.6 ... | veens il L c
Sopt. 0.7/ ...... 2300 ......| o082) 027! ......] ... | oon Y PRI EER
Oct. 2%/ ..... 0608 ... 128 1917 ... . oeo o [-aoansa ] sernee
Nov. 1w .. 0543 ...... LT 1000 ) <iicic ] sivnes Livones fessnce e
Dec. 29| ...... 0.977 21 280 ] REOSOR| BSRS
1860 |
Jan. L12|......| o8], 0747 0.643 ...... soree Noidvas N G
Feb, 2.18]......| oom8]...... BRI B SNy pSAS
Year |...... Ry AR pha J Noveins KR DA pharEsg RitRE DANISRA Pl




Altitude, 1951. Forest, close 40-year fir.

MICHIGAN ENGINEERING SOCIETY

EBERMAYER'S EXPERIMENTS AT SEESHAUPT.

27° 2% E.  Soil, calarcous clay.

—_— e

Latitude, 47° 49' N. Longitude,

Tempernture, Degrees Fanrenheit Alsolute Relative
Tree l ‘ Humidity HumMity
prank  Alria | Alrin | Soll in Open |Soll in Forest Ine
Month Pine ;Oﬂn Forest
['Sh (SF 18P T e | I
m.”‘ m.lu face  Depth Mr”'m Forest
1868
Mar. SAE5| 3%06] M0 JT 28| 3696 | MW MG 01| 0210 50| 0.0
Apr. 4046 A1 4LM| B 002 N6l 64| 0.242| 0.0 B2 ALY
May 5788 6485 90.12) 6478 000! 6.3 43 1) Owm3| 046t Ga s M2
June | 8A32| 6530 90| 67| ST M| 92| ool | 0| s R
July .45 66.20, 008 S.us| .68 MM AL | 0| 040! TIM SLTD
Aug. | 60.35| 6020 6125 65,30 6192 5% 5105 082| o4 Te2e| K0S
Sept. | 57.42) 6350 5788 0.8 068, 8518 K1 os| 0438 | 0419 T SLTM
Oct. G0 &7 .0 ;| 608 7.0 01 0| o W wes
Nov. | S840 1.8 3430 30.07| 5.8 3000 18! 0151 9180 1% WW
Dee. 3.3 MM Mov| BT WX WO w2 01w o2 05T WD
1809 i
Jan. 2| 3| 17 woz| s w7 mal o] o] M| B
Feb, 06| an| w2l e B %o vl o2 o2 v N
Yo Lo e v vovis F scivie Possovo Fivevon N iosone Nisocse Fodsosc. | b
Prect fon | Evaporation | Fescclnion “'":‘h ‘.d.l' 'u_h e
in Inehes ,“L " Without Litter With Litter
Mouth | ‘ 1n Open In Forest
| Open |Forest | Open Forest T [2re | am [are ame | 2m [ am
1808 , ) |
Mar. 29 098 0.9 082 L9 1302 0.670) 24w 24M 1L20 1LeA
Apr. 48] 30| 1628! 0170 258 196 208 | 36N | 37 368 2000
May 2.23] 2068| 2607 0451 0635 0782 0279 196 2005 2.3 2.5
June 396 3.28| 2346 0.77| 2.060| 08T 0456 206N| 2902 LS(| 0.6
July 528 3ss] 197 0200 24 OwS 00| 30| AM2 1A 1M
Aug. S.09 12| 206, 027 13| 0076 06| 1 NS LI 050 0.8
Rept. 240 211 258 0066 1Law| 0KE 0168 129 L 1LOI3 LD
Oct 261 182|126 0204 LT 15% LISK| Leok| 2066 1.2 0.
Nov. 18| 126 0747 0.1 0.061| .70 0481|008 0162 0.451 | 0414
Dec. 846 32| 0,5 01 33 3e 33w s0E .m‘ 2146 L%
1809 ‘
Jan. o.n ow,outo.nolua 0663 053 03%] 0.3% 029 0087
Feb. 142 098 1L.7M 0377 0577 0% 06T 0962 1309 0.451 | 0.873
YORE | cocese | seeees | evaces | ocsens ] coones epvers sqeaze facoves | cornce l ............




THIRTY-FOURTH ANNUAL REPORT

EBERMAYER'S EXPERIMENTS AT JOHANNESKREUZ

Altitude, 1564. Forest, close 60-year old beech. Latitude, 49° 20' N. Longitude,
25° 29" E. Soil, fine sand,
Temperat Degrees Fahrenhelt Absnl . Relative

Tree | | Humidity "“w
N Alrin rA:.l': Soll in Open | Soll In Forest | in Inches Per

‘!'R’ SFL | B FL m‘cn sur- | 4 FL
INx ’
Mar. | se2| 5| | mos| s k3| 1758 3949 00| 0084 Teee| ALy
Apr. o2 6o on| e 2% 0 0n 020| om| 7.0 N
May 45| 67.82| €3.06) 63,75 50.00| 57.42 46.33] 0.%7 | 0.429| e0.88| 063
June | 57.20) 66.42| G0 58| 6N 90| S8 BZ| B6.TS| 4.T5| 0.426| 0.452 | G663 B0
July 045! 6500 €.50| ex 45| 035 | 222 s1.28| 0457 | 0472 ex1¢| OB
Aug. | 59.00] 65.98| cas2| 6062 61.92| S50 5312 o.438| 0480 70.33| N0.00
Sept. | 8.0 62.00| 0.5 | 00| 80.22| 5720 2 86| 0.976| O.3% | o83 T4
Oct. 48] 6.9 0.9 | M| .00 045 02| 0.285 | 8851 9067
Nov. | 34.61] 35.10| 2607 | 35.66| e 46| 3778 73] 0.1%)| 018 | xa 78| 8%
Dec. W0 .72 235 082 | .M @] 0.2 020 W72 86
1869
Jan, 2051 38! mrs0| 310! g1 2| sun6! 098] 0188 0170 8112 w0
Feb, 0.8 4.7 61| 4010 0.34] 9.1 0.58] 0.22¢) 0.230| M.70| 569
Your | cicor | covees - T ssveve f| sevcee | ccoces || sencee secsse sesess | secece

Prest ¥ thon hrml-l_lm_'rlo!gu MI !nclnn

uia. m’-w-m. Without Litrer With Latter
Month In Open In Furest

Open [Forest | Open |Forest | gy |21, [ are [1m [am |2 |4
TS | '
::.' S5 222 1.22%] 0731 L160| 1438 436 0030 0.3 0.3 ...
ey 35| 27 2aM| 120 1L717] 2346 2190 0.5 1.302] 168 ...
pocr L7 162 4507 1999 0356 0.6.3] 07w | 0.22% 0| LB ...,
g 4% €18 3008 1267 07| 0997 omes| ox 182 4|,
AN 18| 2 29w L 0 | oom| oem| 11T 1510 3308 ...
oo 1N 1 2T Lo 0 0 0 o2 0740 19| ...
g 1| s zee amel o | e o | o8ss osen| 1am|.....
e 9| 352 0710 0237 3 186! 3419 200 L0l LM
ey 28] 198 0679 034 L7 om| 2w 1817| 0T 1| L.
vy | T8 488|090 047 | Tam | 3am| A7 41| 126 30 ...

|

Jan. 2| 166 0.6 029 14w 0977 2501 osu| 03| Lasel
Feb. | 260| 1w 1061 0666 2020 1L109| 2671 | 0.9a2| 0.6 153 ...
SO - [ ecoves. loarasa sesves | eevees | socone l .................... sty [FAOSOR N asored




MICHIGAN ENGINEERING SOCIETY

EBERMAYER'S EXPERIMENTS AT EBRACH.
Altitude, 1249, Forest, 50 year pine, etc. Latitude, 40* 51’ N. Loagitude,
28° 10" E. Soil, sandy loam 2 feet, red clay Joam subsoil.

—Tompemture, Degress Pabovabelt Atmolute Relative
Tree | ' | Humidity H
Mt)w. Alrin’ Soll in Open  Soll In Forest | in Inches Per
(Bouch) S0 5 F1. |
- | Hght. | Hght. | Bur | 4 FL. | Bur (4 PL rorest Forest
ghe. bt | Hebt | GO | | Tace | Depin | OPen i
1868
Mar. | mon| ss.aq) 3031 ga oyl s ! 2| 018 0.1 SO0 | AT
Apr. 677 was! B8 !l el @er! e o] o] B, TN
May 6.25] ea 62 G238 g 05 404l 5L 46.1% | 0443 0.428| 70.16] 7564
June | 60.12| oa 42| €170 g7y S7.42 5900 SLAT| 0008 | O 8| 7684 | SLW
July 63,00 ] 6545 GLIS ) g7 00! M2 6170 8297 | 0488 0.409 | 69.40| 79.30
Aug. | 6re0| 6710 63.98) oo 00] 61,70 61.25) 56,40 0444 048] 0 00| 7600
Sept. M e M o] .90 57.65] 5475 0.350 | 0.387 | 7025| 76.08
Oct. B 40 B g 55621 .92 BL9L| 0.2% 027 9LW| .48
Nov. | 359! se3s| B3] 3008 4n12| 7| 6.95( 0.182] 0176 LS| w218
Dec. 2597 W n.n'au aes| 372 .82 o2 | 0.2 s3] 262
1509
Jan, 20| 7.8 2.8 3% 990 215] 40.12] 0119 0181 TS| TN
Peb, 3031 0.7 0.2 0w 279 72| N2 0.222| 0226 S| W8
' b l ........ o raey Yo (RS
L — —— — — — S—— %
Percolation Through Soll, Inches
Mrhuoo Prapention L
in Inches m?u:.g"- Without Litter With Litter
Month | In Open In Porest
Opsn:Porem. | Open Jorest s e [ams [ [am ':n[zn | are
B B G e S Regacd bbaaals Howied
Mar, 281 240 o8| ot ... ]l 0 0 0 0
Apr. 313 200 Lyes; 18| ]iens | oenes 2950 %8| 3411| 22
May re:l ool wast) Ly Lo 0.670 0.600 | 0.843| 0.648
June 20| a3l aen| LS| s Fivcies | soneas 1658 L3 | LTe| 102
July L o) eese| sl 0007 | 0222 0.310] 0.040
Aug. 18 Las| e e | eee. 0229 1.0 0.962] 057
Sept. | 133| om| xeu| Luef 0w | oo oom 0.4 asw ans| o
Oct. 261] 1801 1140 0310 1206 0.407) 0.3 Lot | 2198 Lwn| Lom
Nov. 878 %64 060 0201 3000 1917 1472 2209 2002 2Em| 0.M8
Dee. 42| a57| ond 0307| 1) 3608| 3904 3907 e s son
1869 5
Jan. Lz oo 050 02| o.m7! 0.4 o.m'o.m 0588 | 1199 | o058
beb, L9S| L8, 0.99 0.466, 2234 0.682| 0,007 1Lx0| 2346, 220/ L%
YO | cosene | sove ot L svovni ] nonses | concan B senens: I sacner | aconss-.oeneee.]nsssce PR,




THIRTY-FOURTH ANNUAL REPORT

EBERMAYER'S EXPERIMENTS AT ROHRBRUNN,

Altitude, 1564. Forest, close 60-year old beech, some cak. Latitude, 49* 54’ N,
Longitude, 27%y E. Soil, sandy loam.
Mouth m"" m’:lrulhﬂho— Soll in Forest tnmu-’ rno-u’
oteet |
iy o "‘-'m sur | 4P | Sar | 4L B st
Hghs. | Heht. | tace |Depth| face | Dpeh. | OPeD | Open
1868
Mar. | 363 390.47) w006| 3018 86| 3706 37.67| 0155 0.19% | 80.00| 7828
Apr. W8] 48.00] woet| 4648 4120 325 2| 0227 o238 2| BT
May 9.45) 6508 | 6396 60 40) 20.15| ST 1] 0425 04| 9| T
June | 57.88| fa. 72| e €575 56.75] 8810 so.11] 0.436) 0.4 e8| s0.10
July 60.35| 65,75 &1.95] 67.10) M.00| .68 51.60| 0.4% | 0492 %0 w198
Aug. | Se.08| 530 6200 65.52| €0.50 ) 0.0 376 0.468] 0.4 723 W
Sept. | 56.70| 6170 5.9, 60.35 57.65) 598 ser| 0.387 | 0422 77| a8
Oct. 6.3 4.9 o] o8 MM we 0wl 02| 0.2%| we! W
Nov. | 88552 3301 35.46) 3555 4561 30866 4.20| 0171 0173 Mm46| 585
Dec. S8.08| 3508 3070 382 LSS 348! 00| 0207 0222 BN WS
1869
Jan, 2031 20.00| 20.00] 308 40.00| 3.76| W 0.1 018 | M| LT
Feb. 301 56 0.7 Mo MM 3| W oy 0m KRB M
Year ssadss § easese seeses [ ovesse [ senans | eeees eosve | soesve cssven | sssces | sunee .
= | Percolation Through Soll, Inches
from Water,
"m'| Ioohes Without Litter | With Litter
Month — In Open In Forest
Open |Forest | Open |Forest | | yy :n.Jcn. 1 ||n.Fn|¢n.
1808 i —F —
Mar. 77| 3% 1.0%) 0481 4.3%0 | 4.3% | 2827 3967 332| 28| w8
Apr. 7| 00| 236 rom| 3067 | 3108| aMs| 30| 2o 2o sw
May 206| 26| coso| ress| ross| 12| Leon| 1ot 207 270 rer2
June 358| 209) 2500] o.%sx] oma| roon| ross| 1w | son| 32 200
July 28| 2] ¢ rom! o | o009 01%] 1.3 176 2000 139
Aug. 397 o] 2000) 080 1243 4% 1o0s| 2123] 3000 1500 1968
Sept. 1e2] 1.3 3957 0.8% | 0207 o208 0257 0991 | 1073 121 2008
Oet. 28| 32| ron| 027 3oma) 30! 2etv| 2507 | 2900 2es2| 1e28
Nor. 270| 246 ocs| o.170| 2sar| 2063 3182 2420/ 12| 1798 26
Dec. 5.63| 42¢| 090 0.281 | 5809 | 5247 5000 4225 €188 3.7%0 | 2200
1809
Jun, 208 158 o708 oo 1.s02| Lewm! Loo1| awen| roes! 1296 o762
Febd, | 577 ones| oex| 86| cemn| 42| 290 38667) 3130 2012
YORE [ ceosce | cocese | acuses Koy PUeiing POy SRSIorRe. wmabin | wanuas ] anessi b bisnit




MICHIGAN ENGINEERING SOCIETY

EBERMAYER'S EXPERIMENTS AT ALTENFURTH.
Aldtude, 1066. Forest, wild pine. Latitude, 49° 24' N. Longitude, 28* 50" E.
Soil, no forest, in open, humus sand with moss cover,

Tempernture, Degroes runuim

Tree ' lln-Itmy I l!u-ﬂ

Trunk | Alr in | Afrin | Soll in Open ’wum in luches | Per Cenp
Month | (Wid- | Open, Forest

% |itens 5 L. ur- sur [oP% | o | '

Nght. | Hght | bt | Open e omlrm..

Hght | ! | !
1568 | | | | |
Mar. | 8530 4051 30, 073 3076 37,00, 10.46] 019 0198 79.40| .2
Apr. | 4280 . wm) eS| 2% % a0 o o T e
May | %090 12 62| 9.8 0.5 0| 66 0474 0.0 7.0 W%
June | ®0.2¢| ®.35 @.78] 7272) 55% 6.2 50.02] 0.5 0463 71.80| AN
July | 6102 eser| eum| Tw.02| 87,65 61L26| 5LR0O| 0562 0504 T2 W20
Ang. | 6L 6912 @ 8| 9.6 6L BT 0NN 001 e w0
Sept. | 85,62 622 80.90) 61,70 5760 S5€2| SLK3 0013 0.0, TN | 787
Oct. G| 00 on w510 G| 5128 03 oms| W ws
Nov. BLAS| SIO8 ) MU LA 4678 3500 4060 0170 018 SS90 w10
Doc. | 5.5 39.06| .08 8798 4221 w51 @o:| 0213 0219| 830 9T
1509 ! |
Jan, W40 BT We W 008 04| 070 0148 0160] 0.0 9001
Pob. | 3812, €260, 41.83%, 9.8 S48, SN w42, 0218, 0.223] 7I.67 | 5.3
yoor |..e.. I ..... A PR I ...... I ...... ' l ...... sy e

mtmnmuwmm

in lnches "‘,:"ﬂ'-'. Without Litter ' With Litter
Month . In Open In Forest

°""'|"""|°""l'°"" :n_l:n.]an.'un. [1ve]2m |an
1868 | |
Mar. | 20| 1.3 o oam| 100 yael 2ozl 108l 11| 18 0
Apr. 800 Lo4| ve13| owor| SN cusi| 2ot a7 1ee| 1 12s
May oo4| oa@| x| 1| 001 o g5 osen 00| 02| 01w 057
June | 26¢| 18¢| 3.219) roos| 0030 o8| 02 10| 13| 0.0 040
July 22| 14 260 12| 0007 gox2| 00| 050 0679 018 03N
Avg. | 147 O98| 2mew| 13m0 | 0017|0001 | 0| 0.7 0214 07
Sept. | 1.65; 1.8%, 23, 1006 C.130. 0001, O | 0.4%, 0.63| 0.512/ 0.155
Oct, 2.0 147 0888 O3S LA | 13| 098 1100 L 0w oM
Nov. | 89| 4| o) oo L12| 20| 1w Law| 097 Law| 1.ss
Dee. 276| 1%/ 08536 | o213| 2.50| coon| qoe2| 2w 270 2| 270
1869
Jan, 193] 077 o808 o158 1177 rows| 1510] ot one| 09| 126
Feb. 1.07| 061 1.0so| 0376 0.5 | 1096 1.0W] 0611 057 | 087 | 0.9
Year |.... . oot | suvd siit sl Sy [vinrve. Bovurne: | vhawod f v




THIRTY-FOURTH ANNUAL REPORT

EBERMAYER'S EXPERIMENTS AT PROMENHOF.

Altitude, 1748, Forest, 60-year old pine. Latitude, 49° 54’ N, Longitude, 30° 18*
E.  Soil, gneissic sandy loam.

Temperature, Degrees Fahrenheit é"‘"“ ;.u"
eTres | ate in | ate in | ot tn Open | S0t tn orest | in‘incher | Per Cent
m;&"‘ fur- | 4P | sur | am mo.-ru;n
Hgbt. face fuce Open

1865
TP Brevel SOOIE RV Hroneel patutee Reny (REIeR oAl (e SPRIRY RO
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