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at its maximum brilliancy only the stars of brightest mi~gnitude could 
be seen in that region of the sky, and the milky way was rendered 
entirely invisible. Over nine-tenths of the sky was cloudless throughout 
the evening, a trace of alto-stratus having heen visible above the northern 
horlzon, and an equal amount of cumulo-nimbus with diRtaiit lightning 
having been seen far off to the west. 

Captain Niss in his description remarks that at 7:20 a. 111. of 
May 16 his ship ran into a bank of fog and that coincidently 
his aompass began to oscillate, swinging 15' to 22' to either 
nide of an easterly deviation which was 1.5' greater than that 
normal for the year and place. This oscillation and increaRerl 
deviation both ceased when he ran out of the fog, and his last 
sentence might give the impression that he ascribes the coin- 
pass disturbance to the presence of the fog, but this is not a t  
sll likely. 

One may, however, explain this sudden compass deviation 
in two ways. (1) It may have been the expression of the highly 
oharged lower atmospheric strata which must have accompa- 
nied the well-marked thunderstorms to the west reported by 
both observers. I n  this case the needle disturbances would 
have been characteristically sharp jumps from the normal po- 
sition, occurring at the times of the discharges. (2) It mag 
have been due to the continued auroral phenomena, become 
invisible in the light of dawn. In  this case the needle would 
have oscillated more or less strongly swinging to either side 
of the normal deviation, if there were such vibrations as pro- 
dnae the the (' merry dancers "; or would have remained more 
steady, perhaps at an abnormal point if the aurora were in the 
nature of a glow. Captain Niss' report is not quite explicit 
enough to permit us to choose between these explanations.- 
C. A., jr .  

AN ANNOTATED BIBLIOC+RAPHY OF EVAPORATION. 

[ Cbntinued from IRe Montlcly Weather Reuiew, March, 1W9.1 

1889- Cbntinwd. 

ANDREW H. PALYEH. 

By Mas. GRACE J. LlVINusTrJN. Datrd Washington, D. c., Jauuary S, 1908. 

Clrosamann. [L.] 
Beitriige zur Gesahiuhte und Theorie des Psychronieters. Met. 

Zeits.. 1889, 6:121-30, 16-1-76. 
Dincu~en the history nod theory of the ]~sycliro~n~tcr.  

Seyfert, T. 
Der Einfluss des Bedeckens rind des Mischens der Moorboden mit 

Sand auf  seine Verdunetungs- und Temperaturverlitiltnisse. Mitt. 
z. Fbrderung der Moorkultur, 1889, Nos. 17, 18: 205-23; Centhl. 
Agr. Chem., 1889, (-):678-80. Abstract in Forsch. Gel). Agr. 

Ex rlmenta in evaporation froiu natural luoor suil, finill the ~ I I I C  wlth sand iuixeal 
lntoge surface layer and from the same with band 011 t ~ ] ,  bot not mixv.d In, lor the p June tn Octobr;, gave aiiroiluts in the pwlwrtim, lOU:38:?0. The etfect of a surfacr 

Jer of sand in retarding evapuration is clearly showi. 

Phys., 1880, 1 3  ~63-4. 

Spon ,  C+. J. 
On the amount of evaporation. Brit. rainf., 1889, (--):18-43. 

A Wmplete rGsiiruO of :ill previous reports Of evaporation publirhrd in "Rriti*h Rainfall I' 

from 1861 to 1887. togethrr with desori tiuns an3 drawings of the vnriou- instriiiiients 
d a t  Strathfield Turglss. Tables of d i l v  eva )oratiorr at C'anideii SquarP fmni July 
1Wto June, 1890, rind the totals and maxklua L r  each IU~Jnth and year from 1385-lSd 
rn given. 
Ta&hini, P. 

Temperature ed evaporaxioue a Yassiiua. Attl r. accad. Lincei, 
1889, 5 (4k329-30. . .  

Investigations show that e r a  lointion at hlaysaua is  aliuwt twice t1i:it a t  p1act.u rliuse 
mevl lemperatures are hut h:d/ar'high. 

Plucr. 

5.1 

3. G 

Voeikov. 
See Woeikof. 

Waldo, Frank. 
Distribution of wind velocities in the  United States. Amer. met. 

22-5 
jour., 1889, 6:309-10. 

Discusses the relatlon Iwtween the dlstrihritlon of wiud velocltieu and evaporation. De 
scribes Rossell's (1886, 1888) expcriarants in this line. 
Woeikof, Alexander. 

Der Einfluss einer Bchneedecke auf Boden, Klima, und Wetter. 
Geog. bbh., 1889, 3 (Hft. 3):99. 

.\lthaJugh the air  allow a large extent of snow is usnally saturated owlngto the conthud 
evaporation from the suow. certain s inds  are so dry that the evaporatlon con not alwnya 
iu:iintuin this saturated condition of the ;dr. .Z greaterdryness in the air  allove snow ma 
also rebolt In decreased evaldration due to thc loser teinperature of the snow compueg 
that of the air. 

1890. 
Abbe, Cleveland. 

Preparatory studies lor deductive methods in storm and weather 
predictions. Ann. Rpt. Chief Signal Ofllcer for 1889. Washing- 
ton. 1890. App. 15, p. 117-21. 

Discusses the varloi~s factors Influencing the rate of evaporation. For nieteorolo ical 
IJurlmscs evapoirtioo from a frer water surfare or refer;t~y from lnolstened c ~ o L  or 
l~aper 8 5  In the ordiuary psychrometer or in tde Picte atmo~neter is considered a sum- 
rient hlication of the eva s or at lo power of the air. Presenta the c~nclusluus rcached by 
Tate. the fornrnlas derlveh by dellennianir Stelllng, and FitrbWndd; and Russell's com- 
~mridoos of evaporatiou with rhanges in wind velocity. 
Battelli, Angelo. 

Sull' evaporation dell' acqua e del terreno umido. Nuovo cimento, 
Abstract in Naturw. Runds., 1891, 6970; 1890, 28(3):247-56. 

Ann. ufflc. cent. met. Ital., 9:-; Met. Zeits., 1891, 8:394. 
Coiiiparative n~ea~i i ren~ents  of evaporatioii 110th in sun and shade, froni a free water snr- 

Cnce and from soil saturated with water,tit C'iiieri (Turin). Alsool~served a Picheatmome- 
ter. a 11sychmiiirter, :urd an :ineimmeter. (Sre Battelli, 1892.) 
Briickner, Eduard. 

Verdunstung einer Schneedeclie. Yet. Zeits., 1890, 7:150-!2. 
Review of Vocikov, 1669 anal lrjgn. .4cror+lng to Erlickner condensation ordinarily OO. 

vurs on mow, rather th:tu cv:ilnnratim froirr it. 
Col in ,  R. P. E. 

Observations inet6orologiques faites it Tananarlve. Obs. my. de 
Madagascar. Tananarive. 1890. 9 vols. 8vo. Review in Symons'e 
met. mag., 18P2, 27:38-40. 

His ovaporatw consists #if a zinc. tank, 4uX40X3.5 inches, inclosed in a wooden box. A 
Iahlr gives thr evaporatlon for the first ten days in Felwurry, 1890. ~. 

E k h o l m ,  Nils. 
Zur Frage iiber die Verduiistung einer Schneelage. Met. Zeite., 
1890, 7:224-6. Notice in Forsch. Geb. Aar. Phys.. 1890. 13:475. - - .  . ~- 

Discusses thr question ciisril by Vovikov (l890), who dwl:~red that snow will evaporate 
when thr ta in~~rratorr  of the air  is Iieb~w mro. 
Houdaille, F. 

Mesore de l'haporation diurne; desoription 0' un Bvaporombtm en- 
registreur. Bul. mBt. HBrault, 1890. See Houdaille, 1892. - 

t 'uuelu*ions: (1 1 Daily evapwatinn RY rneasiir~d by the Piehe utiuometer Is very irregular 
a, mnipartrl with th:it from an evaporating surfwe more oaturallv expused to the action of 
tl1e wind and neaivr the teinperatuir uf the air. (2) A contintous record of the rate of 
vvaporation is iiu]~ortant for Illete~woIoyy and f m  various industries. (3) Dewrib= a 
rrcordiiig L'evaporonietcr " which e i ~ ~ ] ~ l o y s  thc rrglsterina werhaiiisiu of the Richard thee  
iiiograph. (4)  'I'his rate 'iv always much higher in the daytime than at ni@, fienerally at 
least three tiiiies highvr. (5) The uinxiilia itre determined by the predoiniiiance of one of 
the three factrirs, teniperature, relntlve humidity. and wind velocity. 

Ilesrrihes his own atmometer, which 
consirts of an eval~orating surface of blottin# paper clam Jed on a brass plate connected 
with a xrnduated Mariutte's tube. An oilenin 3 mtu. In diameter, in the brass plate 
allons the l i ,p~id si~pplled froill the tube to keep t f e  ] q e r  conrtantly soaked. 

Quantitks d'eau dvaporbes ou absorb6es par le v6g6tation dans la 

hprcifieu objections to the Pielie atmometrr. 

Moulan ,  T.-C. 

bassin de la Gileppe. Ciel et terre, 1890, 11 :338. 

Mo. Weather Rev., 1890, 18:290. 

Alqwoxiiuate estiiiiate (4 the water a lwded  ur evaporated by vegetation. 
Russell, Thomas. 

Evauoration. 
Talde 1 shows the depth of trrunthly evaporstim for 1888-9 a8 measured In a pan and 

In. a Piehr atmometer at Swretnater Dam San Diego Conthy Cal. Table 3 shows the 
&ths ufev:ipnration Ahserved at a noiuber'of btntlons in IS&UI-& with Piche atiuometers. 
TrJJes 3 and- 4 s h i ~ w  the depths evapoiated I'rotrr pans at stntions other than tinose where 
the Pielie had been iisicd. 

Symone, (3.. J. 
On the  amount of evaporation. Brit. rain!., 1890, (-): 17-31. 

Deals in detail with tlic snrk of Dines 1870. Evans at Nash Mills Hertfordshire (we 
(iipavep 1876). tireaver, 18i6: Lases at I t rh~airhed.  S. H. Miller at h'islach 1S78 Peek 
at 1:oddou dbservatory. ncir Lyme Re.Ris, Ilevo& ani1 Rnssell a t  Sydney. N.'S. W. 
Svnions assiiniea that a t  Sydney a Cacsimile of the Strathtield Turgias tanks would loge 
a h i t  30 inches a ye:ir. 
van Bebber, W. J. 

Lehrbuch der Meteorologie. Stuttgart. 1890. p. 103-9. 
Cieueral discussion of the process of eva loration, with a descriptionof the Pkhe stmome- 

ter. Heaults of Eser, Eberiuayer, and Stehug are reviewed. 
W o e i k o f ,  A. 

VeMlunstung einer Schneelage. Met. Zeits., 1890, 7:38-9. 
Points out that evapni-dtion will take place froin thesurface of snow as long an theairtem- 

prraturc is below zero. (.See Brilckner, 1890.) 
W o l l n y ,  E. 

Forstlich-meteorologische Beobachtungen. (Zweite Mitteilung.) 
Forsch. Geb. Agr. Phys., 1890, 13:13&84. 

Coutiiiutul from 18x7. (See Wollny, 1895, for summary.) 

1891. 
Allen, H. N. 

h e  Brace, de W. Is., and H. N. Allen. 
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Brace, de W. B., and H. N. Allen. 
Meteorological observations for 1890. Nebr. exp. eta. bul., 1891, 

4 (no. 27):33-72; ESP. eta. rec., 1891, 3:39. 
Gives the results of observations with 6 Piche evaporometers froin June to October, BUS- 

Influence de la futaie de hetre sur  lee pluies, 1'Bvaporation et la 

Quotes obaervat!ons near Nancy by Mathleu in 1867-57. In discussin# the influence of 8 
I m h  f o m t  on rainfall evaporation, and temperature a t  Bellefontaine froin 1878-88 Bartet 
found the following d a h  

pended at  elevations of 22, 40, 60, SO, and 100 fret. 

f-t.1 
temperature de l'air. Ciel et terre, 1891-3, 12:313-9. 

relatlve huniidit the greater is the proportion of water evaporated from saturated roil in 
comparisun to t i a t  evaporated froiu still water. Evaporatlon from water in  the sun is 
greater than that in the shade, not only during the day but also during the following night. 
Brace, de W. B. 

esp. eta. bul., 1892, No. 20: 215-51. 
1893, 8:799. 

Mean relatlve evaporation at six different elevations. Nebraska 
Abstract in Exp. sta. rec., 

Increase In evaporation is shown with increase in  altitude. Continuation of his experi- 
menta of 1891. 
Carpenter, L. G. 

1893. Abstract in EXD. sta. rec., 1892, 4:368-9. 
Irrigation engineering. Colorado exp. sta., ann. rpt., 1891:45-57. 

Annual evaporation mlllimeters). .................................. 146. I 4i2.1 

Eva oration aa p r  cent of rain... ................................... Annual rainfall (midimeters).. .................................... 75'3.8 852. '1 
20;  ' 55,  

d o  of evaporation.. .............................................. i l 3.22 

The general results a t  Nancy and Rellefontaine are in niatual arcord. 

De Heen, P. 
Beoherches sur  la vitesse d'8vaporation des liquides pris au-dessous 

de la tempdrature d'Bbullitlon. Bul. acad. soi. de Belgique, 1R91, 
21(3):11-25, 214-9, 798-810. Review in Ciel et terre, 1891. 12: 
49-61. Abstract, Met. Zeits., 1891, 8:351. 

Concludes (1) The +e of eqaporatio? inrreues at first rapidly with the wind velocity, 
bet  with hi her velocities the increase IS inore gradual. (2) For any wiud vclocitv evq-  
oration is dkmctl (3) Evaporation is proportional to 
the molecular w&t x vapor ~ressnre 

Further ex ierinients shuw t t a t  a current ad saturated air is capable of raising ~iiolecnlea 
from the surkca of the water. , A  furmula is derived for espressing the rate of evapora- 
tlon: u = -4 P ( 100 - 0.88 + Vr ) where -4 = a constant, F = the vapor pressure at the 
temperature of the liqaid,.and V= wlnd velority. Ohservos that all evaporometers acting 
by imbibition iiiust furnish too anal1 results nince the soaked surface is cooled by the 
evaporation. This Influence is harely perceptible at the free surfare of a liquid, 8s conrec- 
tion tends to counteract it. 

roportiunal to the vapor pressure. 

meeley, A. W. 
Irrigation and water storage in the arid regions. (A report on the 

climatology of the arid regions of the United States with reference 
to  irrigation.) 51st Cong., 2d Sess., House of Rep., Ex. Doc. No. 
287. Washington. 1891. 

A compilation of data on rainfall and evaporation in  the v:irious arid rrgions of the 
world,with particular reference to the extensive arid reyiuns of the United States. Apprn- 
dices contain curves of precipitation, evapuration. anionilt of sunshine and normal tem- 
perature and wei h t  of aqueous vapor aly tahles and charta for Col&do, New Mexico 
Arizona Utah d v a d a  and CaliforniA. 'These curves are coiiipoaite ones, inaalc up frod 
selected'statiobs, and herefore fairly represent evaimrat ion cunditions over the S t a t *  or 
sections to which they pertain." 

Beobachtungen uber Verdunstung zu Strathfleld Turgiss, 1870-1883. 
Ham, J. 

Met. Zeits., 1891, 8:118-9. 
Describes Nethods of observing evuporatiun at  StrathfieId Turgiss and Caiurlen Ylluure 

London, England, and compares the resnlts with the evnporatiou nieawred IJY Tacehini i; 
southern France and by de Lesaeps a t  the Suez Canal. 
[Royal Meteorological Society.] 

Exhibition of rain and evaporation gages. Amer. niet. jour., 1891, 
7 1561-2. 

The evaporation gages shown a t  the Knyal Meteorological Society's 12th .4nniial Eihi l~ i -  
tion of Instruments included several instruments employed for rueasuring the evaporation 
from a frea surface of water, and others for use with growing plants. 
Symons, G. J., John W. Tripe, and William Marriott. 

Twelfth Annual Exhibition of Iustrumente by the ltoyal Meteoro- 
logical Society, held March 3-19, 1891. Quart. jour. roy. niet. 
BOC., 1891, 17:180-92. 

Describes most of the instruments exhibited, notabl the evaporoiiieters designed by 
Babh n Lamont Wild de la Rue Pichr Richard an3 :i collrcliun of instrunienth ex- 
hihite%by)Symons~ An 'evaporomeier tIes1gned POI! use with growing plants i$ :tlqo de- 
scribed (p. 187, 7 58.) 

On the evaporation from a water surface at Caniden Square, London. 

Giva  tables of the daily evaporation from the standard tank fiuiu July, 1811, to Juue, 

Met. Zeits., 

Investigations with a Wild evaporometer lead to a formula emplo ing the iaychroiireter 
diffmncas and the wind veloelty viz: w=A S(f-P)w, where v = d e  r i te  oh evaporation 
d=a constant. 1 and b= the paycbrometer teniperaturea. The value of d varies con! 
siderably with the season. 

1892. 

Symons, G. J. 
Brit. rain!., 1891, (-):2P5. 

1892; also tables of the monthly and annual totals and maailus for 1885 to 1892. 

Zur Beurtheilung der Evaporationskraft eines Klimas. 
me, Willi. 

1891, 8:91-6. 

Battelli, Angelo. 
Comparison de I'bvaporation d'une surface d'eau et d'une surface de 

terre humide. Abstract in Latmosphhre, Octobre, 1893, ( - ) : l is  
148; Ciel et terre, 1892-3, 13:436. 

From the experiments detailed in Batelli, 1890, he concludes: When the teruper.~ture of 
the air is rislng evapoyrtion from saturated soil is lo general, greater than fraJlI1,a surfaw 
ofstill water- when the temperature is decreasin , evaporatlon from the soil d~miaisl~ea 
more rapid1 'than that from water. The avaporatfon from a free water airface iucreapes 
more rapid5 with the velocity of the wind than that fium iuoist soil. The higher the 

A table shows coin tlve rates of evn oratlon from water in tanks placed in the grooud 
a t  Fort Collins, D i v i r a n d  Rockyford, &lo., and fmni tanks floating In a rand and a lake 

Investigations relating to  soil moisture. Wisconsin exp. sta., ann. 

Experiments show that s ring plowing checkn the evaporation of soil water. The iiiean 
daily rate of cva oration 8,om cultivated sui1 was 0.665 ll~s., and from unciiltivated Jolt 
0.808 ~bs. per w. Toot 

King, F. H. 

rpt., 1891:10&34. Abstract in Esp. sta. reo., 1892, 4:122-9. 

Houdaille,-F. 
Marche diurne de 1'8vaporation t Montpelller, 1891-2. Bul. m8t. 

HBrault. 1892. (-1:50-78. Review In Met. Zeits., 1893. 10:431--2. - .  I 
The curve of a self-recording erapominreter runni ug fur409 daw. during tlw yearn 1991-2, 

sliows three distinct periods fruiii midnight to snnrise froin &inrise to sunset, and fmm 
sunset to midnight. These iieriotla correspowl to e q u h  distinct erlods in  the rate of 
evaporation from soil and from plants. The niaxima a n i  nilninia g r  these periods show 
iuten%ting varlatlons. The average ratio between daily aud noctiirnal cvapratl011 is 8.82, 
varying from 6.90 in August to 1.13 i n  Dewiuber. Ciivw ii rGsume of the experiinents bv 
Hlpites 1887. Diagram C O N ~ ~ W  ev:iporation with relative humidity, temperature, and 
witill veiocity. 
Houdaille, F. 

Recherches experimentales sur l'influence de la vitesse du vent, de 
la radiation solaire, e t  de l'dtat Blectrique de Yair dens le ph6- 
nomhne de 1'6vaporation. Ann. h o l e  nat. agr., Montpellier, 1892, 
8 997-247. 

An Investigatlon of the influenre of the velocity of the wlnd upon evaporatlon disclosed 
the followlng r a c k  (1) The increase in the rate of eva ratiun with air  moveinent is very 
rapld for low velocities hut a t  4 iiieters ]~e r  second a n r h i  her it hecomes almost pro P 
tional to the wind velo&ty. (2) The increase of the rate oFecvaporation is proportiona~lto 
the increase in  w h d  velocity independently of the difference (F- - f )  the difference 1- 
tween the vapor tension at the surface of thc liquid ant1 that of the ai;. (8) The relation 
ofthe ev:i iomtition fro111 a surfwe of 18 sq. CN. tu the sir current and to ( P - f )  is given hy 
the foriuula. 

P= 1.475 ( P - f )  t 0.58 [ ( P - f ) s  + 10 ( P - f ) ] * .  [I.?+ 17 I-]*. 
(4) When under tho action of the wind the evaporating surfare rools r?onsideraldy lhr 
rate uf evbporation should rather be co~iparerl to the factor (P'- . f )  111 which P' id the 
vapor pressure at  the teniperature I' of the wet-bull). (5) The ratio between the rate3 of 
evaporation from different surfaces remains almost cnnstant and independent of the wind 
velocity. 

A study of the influcuce of solar radiation shower1 ( I )  tbat the increase of evaporation 
due to solar radiation is aliiiost pmportionrl to the intensity of the latter whate\er may le 
tlie initial value of the evaporation as iueasurcd in shade and in quiet air. (5) Tlir we 
r5cient of the oti!ization of solar heat in vaporizatlon vqries between very wlde Hniitu 
according to the temperature, humidity of the air, and the inteuslty uf insolation. (3) .4 
high electric tension canses a rather rapid increme in the rate of evaporation. 

Recherches experimentales sur  le phBnombne de 1'Bvaporation. 
Houdaille, F. 

Latham, Baldwin. 
L'atmoephbre, August, 1892, (-):lOl-5. 

Presidential Address to the Royal Meteorological Society. Quart. 
jour. roy. met. BOC., 1892, 18:53-67. Abstract in Symons's met. 
mag., 1892, 29:10-11. , 

Discusses the laws and conditinns governing evaporation. Describes erlteriuients %how- 
ing the influence of capillary actim iu increasing tlie evaporating surhce and thus the 
amount of eva oration A tiiagrain comliarem evaporation differenmu in $apnr pressure 
teniperatures #*fa i r  waier, nnd dew-polnt. Lathain's evap&ometer forms the frontispi& 
to Brit. rainf., 1897.' 

Ueber die Prage der Verdunstung der SchneedeGke. St. Petersburg. 
1893. 47p. ito. From Repert. f. Met., 14 :No. 4. Abstract in 
Ciel et terre, 1893, 143192; Met. Zeits., 1898, 9:(80). 

r cent of the hourly ohservations cnndensation took place a t  the surface of the 

Muller, P. A. 

In 25 
snow, wgle  erapolatinn uccurred in the rrriialning 78 per writ. 
Paris, Observatoire de la Tour Saint Jacques. 

Monthly meteorological tables for 1893. L'atmosphhre, 1892. 
These tablea include daily observations of a Piche evapuronieter and of a self-rewrding 

inst ruinent. 
Schubert, J. 

Das KHma von Eberswalde naoh 15-jahrigen Beobachtungen, 1876- 
1890. Met. Zeits., 1898, 9:233-5. 

The average monthly evaporation varies h l n  7.5 inm. in  Decelllber tu 624  rnin. in June 
The annual average is 405.5 mm. 
Symons, e. J. 

Evaporation. Brit. rain!., 1902, 1--):15-43. 
Evaporation results are quoted froiu the Massachusetts State. Board of Health lteport on 

Water Su ,I and Sewage Pur 1890 Corn ares the evapratiou a t  Lawwuw 3186s with 
that at  Phrfdelphiq Pa., at  O t t e r b o k e ,  &nts,at Strathfield Turgiss, and Calhden S&are, 
London, Eng. 

1893. 
Hann, J. 

Houdaille's Untersuchungen iiber den tggliohen Gang der Verdun- 
stung zu_Montpcllior. Met. Zeits., 1893, 1Oi.131-2. 
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. .  . -.  . 

i i Sand, 3 feet. 
I Raiir. ! ‘ \ Percolation. ’ Evaporation. I 

.- 

- . . .  _. . .  .- . .. ._ ... 

Revlew of Houdallle. 1999, Isttitle. 
Hubbard, Gardiner 0. 

Relations of ah- and water to  temperature and life. Nat. geog. mag., 
1893, 6:112-4. 

httered facts concerning evaporntion are cited. 
Kerner, Frits pon. 

Korrespondirende Berggipt‘el and Thalbeobachtungen der Tempera- 
tur, Feuchtigkeit und Verdunstung. Met. Zeits., 1898, 10:269. 

An inmane I n  the aulount of evaporatiuu from 0.6 ruillilueter a t  1 215 meters altl- 
tnde to a9 millimeters a t  8,274 meters, is  attributed to the decreme in’ the nir pressure 
d d  there was no wind. 

Le dhperditomhtre. Paris. 1893. 4 p. 8vo. From Compt. rend. 
Piche, A. 

~89oc. frany., Congrhs de Pau, 1892. 
Diapnni and descriptiou or an instruiuent to inillrate ‘I sensible tempcraturea.” 

Bymons, U. J. 
Experiments on evaporation at Southampton Waterworks, and at 

Brit. rainf., 1893, (--):23-6. Camden Square. 
Prerauts the uiiiul records for the large tanks. 

van Bebber, W. J. 
Meteorologie. Leipsic. 1893. 

A general aurve on 11. 133-5 of the existing knowledge regarding evaporation from 
nterand so11 surtyaces. and froin plants. 

. 
~ _ _  

Sand, 5 feet 2 inchea 

Percolation. Evaporation. 
I -__. 

Waldo, Frank. 
Modern Meteorology. London. 1893. 8vo. p. 149-53, 205-7. 438-40. _. 

D l ~ c u ~ e s  the best methods for iovestlg~tiug evaporation; descrilws t h e  Piclie and Wilt1 
nrpommeten, and gives nunieroua atatietics of evaporatlou fwni water, soils, plauts, etc. 
Disousses the ~ufluencea of light and wuiprature  and siinimarlzes Wolliiy’s exprriinruts 
in mil moisture and avapiratiiou. 

1894. 
Abbe, Uleveland. 

Humidity. Mo. weather rev., 1891, 22:407, 453, 49G. 
Fltsgerald’s ( I S 6  formula f y  cletertuiniug average vapn ~ w a d i r r e  is prrsented. TIw 

rrryororueter la Mpoleu of as au integratiiug iiyymiueter.” 

Britzke, 0. 
Ueber den jithrliohen Gang der Verdunstung in Russlaiid. St. Peters- 

burg. 1894. 54p. 4to. Repsrt. f. Met., 17, No. 10. Review Met. 
Zeits., 1895, la:( 76)-(77). 

Tabled of temperatures, relative humidity. r i u d  velocity, rvaporation and the relation 
vatrwu the raiufnll and evaporation 
uKmner, owing to the fit it  that  ihey were made at  so iiiauy i l i l ken t  stations witg 
4rnllar apporatus, the \Vild aeighin~evaporo~i~eter~in~ilarly expsed  ii i  a Wild tlierwoiutc 
ter ihelter. and for long Iieriods of tiiiie. 

The observatlons have touaiderable value, acrordiu 

King, F. H. 
Studies relating to ground water and soil moisture. Wisconsin exp. 

Abstract in Exp. sta. rec., 

It L ~trted that annual evaporatlon from manuiwl sol1 exceeded that from uniuanured 
by115tons per ncre. I n  two experiments with t u b s  of sand, one wet with rllstilled 
r-, the other wlth a s~~lot lon of potassiuiu nitrate, c:i]~illarypscent andev:i]mration froin 
mmrface w l s  shown to be 22.84 per cent gwater in the presence of the putassiuni nitrate. 

eta. rpt. for 1803, p. 167-2ol). 
1896, 7565-7. 

1894. 

Emre, John William. 
Meteorology. London. 1894. p. 181-5. 

Various methods of observiug evaporation :we dercrilml. 
Buvarac. 

Ergebnisse der ombrometrischen Beobachtungen in Biihnien fur 1893. 
Technisohes Bureau des Landesculturrathes. Prag. 1894. 

&e Ruvamc, lS95, and Richter, 1S%, for results. 
Bymons, (3. J., and H. Sowerby Wallis. 

Experlments on evapnration at Southampton Waterworks, (Otter- 
Brit. rainf., lS94, (-): 

The two similar tanks show an aunual rate of 19.5 inches at  Otterbourne, aud 14.5 iuches 

Meteorological work in Australia, a review. n. p. 1894. 25 p. Rvo. 
(Reprinted from Rpt. Australasian assoc. adv. scl., 1813.) Sum- 
mary in Symons’s met. mag., 1895, 30:44-5; Met. Zeits., 1895, 

Qives bble of mean evaporation at Adelaide for 23 ears. and at  Alice Xlirinp for 1890-2. 
The annual averah9 at Aileiaide is 55.53 inches: at ,&e Rprings, 88.55 inches in 1891, and 
100.35 Inches In 1892. The average rainfall :it Adelaide for 54 years is 21.05 inches; a t  Alice 
Bpringa for 19 years, 11.25 inchea. (See Todd, Chas., 1Y79.) 

bourne, Hantfi), and at C‘amden Square. 
21-4. 

Todd, Charles. 
ot Qludeu Sqnare, Imnlon. 

19336-7. 

Tomlineon, S. 
Rainfdl and evaporation observations at the Bombay Waterworks. 

@rea t a n  ierature, relatlve humiditv, rainfall, et,.. a t  Coloba Olrervatory the evalmrx- 
Uon nt the dhaudarwatla Filters and elsewhere. AI& the ai, Jroxiniate ave;age evapora- 
tion that may be ex eckd mouth1 from a water surfaw in the neighborhood of Bumlmy 
showin the Iiiglres?rates in Mar& April, and May, and the lowest in July,  August ant1 
&ptem&r. The annual totnl from a surfaceid 1 square Fout I s  85.5 inches, f r o ~ r r  ii iesrrvoir 
of 10,000 square feet, 76.0 inches, and from a lake 01 300 to S,MN) acre#, 62.8 inclres. 
Vermeule, C[ornelius] C[ larkson]. 

Report on the water supply, water power, the flow of streams. and 
attendant phenomena. Final Ilept., State Geologist of New Jersey, 
Vol. 111. Trenton. 1894. 

FormuIan for evaporation are developed from the values of the annual rainfall and the 

Quart. jour. roy. met. soc., 1894, 20:63-70. 

iiieau annual temperature, 1Jut i n  most cmea the cunipuipil values fail to agree r l t h  those 
ubtaliird by oleermtiou. Alatrarted I#y Rafter, 19W. 
Wollny, E. 

Forstlich-meteoi~logische Beobachtungen. Dritte Mitteilungen. 
Forsch. Geb. Agr. Phys., 1894, 17:153-202. Abstract Exp. sts. 
rec., 1894, (-):-; Met. Zeit., 1896, 13:767. 

Deacrihes exi*riments comparing the evnporation from pine trees birch trees gr.s~ and 
The resiilta ot’ this and previous &&,en in lSi7 and 1890, fallow laud with the raiufall. 

are duiiiuiarizerl in Wulliiy, 1895. ,See also Ahbe, 1895. 

1895. 
Abbe, Cleveland. 

The meteorological work of the  U. S. Bignd Service, 1870 to 1891. 
Rpt. Internat. Meteorol. Cong., Chicago, August, 1893. U. 5. 
Weather Bureau, Bul. 11, pt. I1 (Apr., 1895), p. 239-285. 

Regnlar observations ofevaporatlon were inau uirted by the Signal Service in 1885 and 
T. Rurisell’s “ iuvestiration of the influcnre of t f e  wind on the indications ofPlchel# ap- 
imatiis and his estlmates (Rnssell, lass) of the eneral de ith of eva oratlon throughout 
the United States, illark out the path that must t pursued by future?nvestigaton, In this 
line.‘’ 

Note by the Editor. No. weather rev., 1895, 23:421-2. Notice in 

Translation of sumninry of Wulluy’a (1895) investigations on evalmration. 

Abbe, Cleveland. 

Esp. sta. rec., 1897, 8:111. Reprinted, Nature, 1896, 54:283. 

Bebber, W. J. van. 
Hygienische Meteorologie. Stuttgart. 1895. 

General discussiou on p. 150-2 of the proteas of eva ration, the factors influencing it, 
the Piche evaporometer LE a soilable instrument mensuring its amount. 

Sensible temperatures. Paper read before the American Climatologi- 
cal Association in Washington, 1894. Review in Amer. met. jour., 
1895, 12:93-4. 

Poiuts ont that t lr t -  sensildr teiuperatuw is lowered by the absorptionof heat due toevap- 

Harrington, M a r k  W. 

oration. 
Houdaille, F. 

I\.IBt6orologie agricole. Paris. 1805. p. 36-9, 103-4, 124-5. 
This pul~liration ~scon i~ t s  tlie results of niucli of the authur’s previous work on evapora- 

tion, adding uothing new to the conclusions reached in precedlngpapen. _ _ .  

Krebs, Wilhelm. 
Verdunstungsbeobacl~tungen mit dem Doppelthermometer. Met. 

Zeits.. 1895, 1 2  :38-9. 
The dlsciissioir stnrted in this p i  er reg;iirling the pSyChrONeier as a iiie~~liire of evapo- 

ration, is dealt with at greater Iengtt In lYO4. 

Pague, B. 5. 
Sensible temperatures, or the effect of heat on the body in California. 

8an Francisco. 1895. Reprinted, Amer. met. lour., 1895.12:196-8. - -  
Tlrats of the sell-known fact that the k ~ d y  is cooled by the evaporation ofperspiration 

fwiu the skin. 
Penck, Albrecht. 

Evaporation in central Europe. Reviewed in Geog. jour., 1895,6:683. 
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Raitflall, pereolalion, and evaporation nt Apdey Milk,  lSS-9.4-Ckmt'd. 
... ___ . . .  .... . - -. . . . . . .  

Oralinary wil, 3 l iW 3 itieltr~s. Ordinary s d ,  5 feet 2 ini.lies. 

Percolation. I Evaporation. I Percolation. I Evaporatiun. 
-. -_ 

Summer.. .................... 1.51 j 10.01 I 1.59 10. 96 
Winter.. .................... 11.21 i s.so : in. 97 2.51 
Year.. ...................... 12.75 13.31 12.M : 13.51) 

Symons, G. J., and H. Sowerby Wallis. 
Experiment8 at Southanipkm Wttterworka and at Cainrlen Square. 

Evaporatlou olirervations at  Caiiiden Sqilare fronu 1 8 1  to IS% ani1 at (lttcrlmitrne froiii 
1892 to 1895 show au annual merage fur the furmer place of 14.60 iticlies, :in4 :o.~ci inchc. 
for the Ialter. 
Wallis, H. Sowerby. 

Wollny, E. 

Brit. rainf.. 1895, (-):36-9. 

See Symons and Wallis. 

Untersucliungen tiber die Verdunstung. Forsrh. Geb. Agr. Phys., 
1895,18:486-516. Review in Met. Zeits.. 1R96, 13:363-4; by A1iLt.. 
1895; Ciel e t  terre, 1890, 17:570-1; CeUtlJl. Agr. C'hem. (Bieder- 
mann), 1897, 36:717. 

1' Lysimeters '' (zinc boxes 100 square centimeters in cross section and $0 erntimeters 
deep), standlug in t h e o r  with a lkent inieter  layer of sol1 in them and weighed every 
five to nlne da a, furuis ed the folloaingresults: ( I )  Soil evaporates less than a fkewatrr  
surface ('2) tfand evaporates least loum iuost while bare turf and huniiia or vegetable 
mold ire intermediate. (3) E v a p o h q n  from ;oil is Increased by H cover of vegetatiun. 
4) EvaporaU611 depends on meteorological conditions and on the quantitv of moisture In 

ihe soil. (5 and 6) Tern rature is the most important factor afecting ev&oratioii modi- 
fied by other factors i n a ~ l y  by the amoiint of water supidied by the subatintuiii. (7) Fur 
evaporation from a free water surface, from saturated soil and from orilinary moist so11 
whether covered with living 111ants or not, the important elemen- l o  be considered are 
temperature, relative humidity, cloudiness, dlrecriou aiid velocity of the wind, and the 
amount of rain. (8 Sometimes a Boil covered wlth plants evaporates more than a free 
waternurface. (9) i h e  amount of water evaporated from a soil coverfd with plants and 
not irrigated a n  not be renter than the qnantlty recelv.ed by the soil before or duriug 
the period of rowth. #ut swanip Iaods, lunds well Irrigated. and free wder  surfaces 
evaporate un&r favorable cuodltions a greater quantityof water than corresponds to the 
preclpitadon during the same tlme. [ I U )  lhe evaporating power of H soil depends on its 
rhysical properties. With leas perloeabilit larger capacity for water and greater capil- 
ary power, evaporation is mure active. 81) Boil with plants evaporates tiiore as the 

plants are better developed, stand closer together, or have longer period uf growth aiid 
vlce versa 

1896. 
Boggs, Edward M. 

Arizona weather. Arizona esp. sta. bul., 1896, No. 20. 
Evaporntlon at Tucron. Ark. waa observed by nieans of a galvanized-iron tank 6 bv 4 

by 4 f& sunk In the ground h e  water always stood within II t>ur inrhex of the t;p, ind 
ita level has read bv means oia  Boyden hook gage reading directly to 0.001 foot, placed iu 
a still well about i0 inched .from the tank aud eunnected therewith by a i e of small 
diameter. The tank was in  a fenced inclosure, fu11y exposed to the wind. %r uhserva- 
ti008 from December 1891. to June, 1895. showed au annual evapoiatiou of 77.7 incbrs. 
somewhat less than i;comnionl attrihiited to this region. The evaporatlon froma second 
tank containing growing n a t e r h e s  was only 1 per cent less than from the first. 

Untersuchungen iiber die Verdunstung des Wassem a u s  dem Bodcn. 
Mitt. Schweiz. Centrulanst. forstl. Versuchsw., 1895(?), 4:315. 
Reviewed in Met. Zeits., 1896, 13:(22); Mo. weather rev., 1896, 
24:374; Ciel et terre, 1896, 17:21-2. 

C Ex rimenta were made at Adlisburg frniu June 27 to Septemller 1. 1894. with eva o r a  
tion E m  loam clay lo 5ve metal huxe-, 20 centinieters square aud 10 centimeters i igh,  
one placed leverand foiir onanincllneof30° and facing the fuitrcardioalpuintsoftliecoiu- 
pass. The following rates were ohtained: Horizontal, 100; uortli exposure. 91; east ex- 
p u r e  87.6; south erpoaure, 100.5; west exposure, 100.5. The ratios for differently shaded 

lots were: for un roteeted soil 100. one-fourth coverral 88. one-half can'ered 71. three- 
fourthscovered, d E v a p o r d n  wik found to Ire the ni&t r & l  from iiouu t0'3 p: in. 

Btihler, A. 

Uroaby, D. J .  
Temperatures and evaporatiou in different soils. Michigan erp. sta. 

In experiments on evaporation Croiu saud, clay, loam, and muck, i t  was found that thr 
nand lost water most rapidly; loalti, clay, and inuck following io  the order nailled. Tlir 
snrfaca temperature, however. waa highest i U  tnuck and lowest in sand, but a t  dcptlts 
ofS and 6inehes the sand was the warmer. When thelight-colored sand wah covercd with 
lamp black and the dark-colored muck with wh1t.e lime this order of teiuperatures was 
reverred, ahowlng that the color of the surface largely cditrolled the tetii~~eratiirea I~rlow. 
Milne, John. 

bul., No. 325, p. 30-2. Quoted in Esp. sta. rec.. 1896, 7:373-5. 

Movements of the earth's crust. Geog. jour., 1896, 7:229-65. 
O n p  2423  the author discusses the intliiouce of evaporation on the movements of the 

earth s crost. Ap lying the Rgiires obtained by Miller 1878 he  shows that 'I the greatest 
displacement ofa ~orizontal  peodiilum ought to I* r;pectdd when wch an instrument 
W ~ B  laced on the boundariee of two areas respectively covered wltli soil aiid "raw. 011 a 
Bne 8a the di&rentlal eva oration effect on the two sides of the instrumes Woiild be 
e ulvaint  to moving a loaaof almiit 2.5 tons per 29 yards square froiii the groiinil coverrd 
wytli BT~M, which isqiiite sufficient to produce ninny ofthe observed effects." 
Miiller, P. A. 

Ueber die Temperatur und Verdunstung der Schneeoberflhche und 
der Feuchtigkeit in ihre Nilhe. Men]. mad. inip. sci., St. PBters- 
bourg, Phys. Math. Cl., 1896, 5 (8). No. 1. Also Ht. Petersburg. 
18%. 38 p. 4to. Review in Met. Zeits., 1897, 14: (12). 

Discusses observations UO the surface teiuperatiire of snbw the teinperatiire and relative 
hiimidlty of the air  in ita nelghborhood, and its eva or.ttioi:. The author enipliusizes the 
point that condensation imurs wlien the iliffrrence Ltween thr  dew-pint of the alr and 
the t en ipn tu re  of tlie surface of the snow is pusltivc, evaporation occitriitg when this dlG 
ferenee I S  negative. 

Untersuchungen uber Verdunstung uud Abfluss von griisseren Land- 
fliichen. Geog. Abh., 1896, 5:461-508. Review in Met. Zeits., 
1897, 14: (55). Abstract in Geog. jour., 1897, 0 :563-4. 

Penck, A[lbrecht]. 

Studies of the inontlil \anations in the relation between the ralnfall drainage and 
evaporation of the river Elbe in Bohemiit. The average rainM1 for lS8S-lhO was616;nilli- 
iiicters, run04 214 nilllimeters, and evaporation, 482 tnillinieters, the evaporation factor 
being 69.2 per rent of the total IUSS. 
wilt. Richter's (1895) 5iiniI:ir actor for tlie ]alter period is  quutei1. ~~vaporaiiun is K 
thcr arranged accordin to trmlicratuir, raiuthll, sciisoiis, etc., and funiiiilKs for ~lctermln- 
irig the saiiie are tievise$. 

Sunstroke in California and Arizona. Mo. weather rev., 1896, 

The average evaporntion factur for Jb9S-l was 56 

Phillips, W. F. R. 

34:454-6. 
Quotes F i t e ~ r a l d ' s  (188ti\ furniula lbr calciilating evaporation i t i  connectiou with an 

iiivratigation of the evapor;tion fruiii the ltnniaii body to prove that, in accordance with 
st:rtlstic* sunstrokes occur asolken in lucalitiea where the relative hiituidity is  low as where 
i t  is 1i1g2. 
Schierbeck, N. P. 

Oversigt over det  Kongelige Danske Videnskabernes Selskabs For- 
handlingar, 1896, No. 1. Copenhagen. 

A niatlieiuatiral treatitlent uf the subject of evayointion. (See Sehwalbe, l!N~2, for LIB 

Evaporation. Brit. rainf., 1896, (-):27-31. 

Bmiula.) 
Symons, G. J., and H. Sowerby Wallis. 

T J J r s  ive daily evaporation at  Caitt4eu Square. Itliddleaex. Istirlil Place Sussrx. Otter- 

Neue Beobachtungen uber die Verdampfungsgeschwindigkeit. Yet. 

Thr foriiiiilas of Dalton, Stefan, :tiid Sehierbeck w e  preseltted. The anthor's own for- 
niiila, a ittoditiration 5Aiierbeck's (1896). ir Ikk(l+al)?st (r,,-e). where I k t h e  rated 
evaporatlon, h=a constant. a=l/:'id, u e t h e  wind vrlucity, /=the air temperature, e 
tlie Itiaxitriiint wpnr  pressure at  the teinperaturc 01' the water aud c that at the teiiipn- 
tule of the air. Rut I~.-c)=(e.-s..'i(e,'-s), where c,.' Is th'r maxiuruul vapor pipssure 
:it the tetnlleratiirc of the wct-lnilli. Tlic readin s of the wet- and dry-bulb tlier~nometm 
:ire believed tn offer a better and W I ~  yraericaf~nethod of deleriiiininy evaporation thm 
the dirert ubservatiun of the lusx in weight due to evaporation. 

Iioiirne, fiatnpahire, and Keonick Reservanir, Devon. fro111 Jiily. 18!16, to Juie ,  18~7. 
Trabert, Wilhelm. 

Zeits., 189F, 13:261-3. 

Twigg, R. H: 
Evaporation at Kimberley, South Africa. Quart. jour. roy. met. 

soc., 1896, 323166. Review in Met. Zeits., 1896, 13379. 
The ev:iporatlon gage of tlie Kitnl~erlry Waterrorks Go. is a wrought-iron tank 4 by4 b74 

fret. siiiik in the giound to within an inch of the top ant1 kept nearly full of water. Duly 
readings were made with a Irook-gage designed by the authur w1iit.h allows rradlngs (u 
1/1OOO inch. A Irrlde shows the mouthly evaporation f m u  Jitnurry, 1x91, to January, lW, 

1897. 

Evaporation at Fort Collins, Colo. Mo. weather rev., 1897, 35:2ll. 
Abbe, Cleveland. 

Alston, Garwood. 
Comparison of evaporation results in New South Wales and South 

Africa. Trans. So. AIrican phii. soc., 1897, 0:s-19. 
A cotiipariscm of the results obtained i n  New South Walrs by Rnwell (188%1904) and 

tbw oldalned Imy the aiithor fmii a reservoir a t  Vau W ks Wry sh'O'ws 41 inches at h k e  
tieorge, N. S. W ~ n d  titi inches a t  Van Wjks Vlry. .& other Australian stations the 
eralluration vari2s 'from 3 to 60.5 invhes. 

Suiiiniarlzes Carpenter's (1889) ex]~rriiiirtits with evapor~tloo, :md quotes his forniula 

Barnes, Nathan H. 
Arizona weather climate. Arizona exp. sta. bul., 1897, No. 37. 

This is, with a few changes and additions. tlw paper by Hoggs, IS!lG. . . . .  _ _  . 
Bruyn, H. E., de. 

Mededeeling over de betrekking tusechen regenvall, rerdamping en 
waterafooer. The Hague. 1897. 14 I). 4to. Reriew in Met.. - 
Zeits., 1897, 14:(66). 

Sull' evaporazione del' acqua da  superflcie' acquea, terrosa, ed er- 
bosa. Atti soc. veneto- trentina sci. nat., 1897,3(2d. ser.):295-305. 

In coniiection with experimeutx with cva ,oration from soils with and without vegek. 
tion, rrfereiicrs are inade to Svlilll~ler, 1831, I!lasiire, 1880, Haherlandtj 1877, Risler, I&&-70- 
71, Hellricgel, 1883, and Wolloy, 1895. Froiu the author's own expriiuenta he cooclude~ 
iu reneml that: (1) a soil ronstantlg saturated evaporates inore watrrin a year than a h  
water surfam; (1) a soil with growing grain evaporates much more than a bare soil. 

Canestrlni, Eugenio. 

Davis, Arthur Powell. 
Irrigation near Phoenis. Ariz. Water sup. and irr. papers, 1897, 

No. 2. 
On 11. 83-5 discusses iiiethodr for reducing evapnratioii f i o ~  reservoirs in Aiirona, and 

piolmves to ewer the snrfuce of the water with a filni orcrude ~~etrolei~ti i .  


