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“No. 2065. Tead the following Notes by Liout.-Colonel J. II. DYAS, R. E., Chief
Enginecer Irrigation Works, North Western Provinces, dated Roorkee,
18th November 1863, No. 131.

Necessity for observations on Ezrap(}9~aé;ion.
1. Tothe Hydmulic Eug‘ineer,‘and csrecially to one elnployed on works of -
"_irriga‘cion, above all, of tank irrigation, it is us cssential that he should know the
laws of average evaporation for every part of his district, as it is that he should be
acquainted with those of rain-fall. ‘

\ 2. . Little or nothing however 18 98 y(.‘,t lf.now about ‘evaporaﬁon in the North

“Western Provinces, where wo have been irrig-ting for the last forty ycars.

' 3. Observations are, it is true, taken wi 'y the Dry and Wet bulb Hygrometer,

but these do not give dircetly what we wan ,Jli-"lz,,/ the number of inches of moisture

fevaporated from a given surface in a given tiae : and without this information (in

‘addition to knowledge of the rain-fall) it is impossible to mature properly any

_scheme for tank irrigation in a country wherg there are no existing works of the

ls:vme mature. With thiS information wWe I V"y do 803 aud we 'also gain data for

tae solution of many problems of great econo i{cul value, connected with irrigatidn

i .

,1n general. | i | .
i 4. TFor instance, the loss of water in # g main channels of an ordinary irri-
-gating canal in Northern India, from evapor on and absorption combined, may
be estimated at 20 per cent. of the total supply reccived into the canal at its head.
“That is to say, if the Ganges Canal were 1now running with a full supply of 6,750
cubic feet per socond, 1,350 cubic feet of weer would be absolutely lost in each
second of time. " And if, as at present rates| each cubie, foot per socond received
throughout the year into the canal head, is Vorth 500 Rupees, it follows that the
sum of Rupees 6,75,000 would be lost to Government cach year by evaporation and
“absorption from the main channels, gnd }"cobably Lalf as much more from the
‘Rajbahas and escapes, or Rupees 10,12,500 11 a1l from the Ganges Canal alone.
5. Ttis worth while therefore to study the matter.
6. Now it is evidont that so long as we arc unable to separate the loss of
evaporation from the loss by absorPtion, WO ~aunot arrive at any -0103‘1. knowledge
" of the subject; and loss by absorption must ¥ary so immensely with the nature of
'tho soil, and the head of pressure of the water, that it would be quite impossib{e,to
theorctically estimato its amount, oven in any one locality of moderate extent, nor
‘is it casy to contrive means of mcasuring' it by dircet observation. , :,f
7. Tortunately however, evaporation is less refractory, We cun MasUTe if,
and with very Jittle trouble; and having oncy got it, we can eliminate it fri‘om the
‘observed loss due to both canses combined,; tnd thus at last we may arrive at the
amount of loss by absorption in any given locality. s
8. Taving got s0 far then, we are in g position to say to what cost it will
pay to g9, in order to reduce or perhaps even to pra ctically annihilate either loss.
: 9. Thus, for instance, in one place, we may find that it would pay to puddle
‘artificially, if tho process of natural puddling; were found to be too slow for (fu'
‘wants. In another, it might pay to line banks and bed with brick work or with
‘masonry. In a third, it might even pay to Cover over the eanal or water course

as well.

t

-

R

PUGREE SN

[

gt dinen T plp
R A

by

e A T A 2T



K

LI

sty .

4,

P PR R P RNUG PUL GNP SN SI E,Laii;_.;

!

Tk v o P !
Kv A Tee mjo o M Snikd,

[P EVER

S A, PRV g g

it i e DY SN T ety RRELPRDE RS

.
—pe b
- L evre i en o NP

l) 'U.‘\‘ ,: »‘, > »,:‘__ - . - . - . R v - - - F e A
' cudmg.s uf ihe Madiras Goeerument, £2ubtie W orns Uq;aru‘wu’t‘ i
()
»

11¢h Ja:Luary 1806,

v -
e A e s

ot = i s e
P PIF TSV
P

. 0. Having thus demonstrated the practical value of observation
« - N =4 4% 4
ration, it remains to devise means for taking them i s on ovaper
s for taking them in the Lest manner possibl
o1 For information on this Lead, we naturally turn, first, to I v
the latest notice I can'find i3 in Mre. G J. Sy R  fret, 1 Englaud, - Now
113 Mr. G, J. Symons “* Dritish Rai »

o . ‘ sh Rain-f. or :
'\\hexe (preface, p. 12)he says, “ For the future I look for '( Rl for 1867
oo oo or e * improven |

m ) i en

cans of measuring the évaporation of the earth’s surface asla b t mf our
ace, subject of the

¢ } 1 B l - < - - - AR l > i 1on or1 -
119 : Orian i tt(rb b( SH[ 39 ‘he ) ary ( l](gst 0O f
5 1 Jt 1mpo 'y 3 C ]O \’ { 2 C Tima
t Nnee h() ||] o man ma ‘

« drainace and w ‘
oo an water supply Jd ag addi ¥
¢ DRy, aisl as ;demg one more to the branches herehr
‘ v 11

“ previonsly touched upon.”
!

for 186 | 1 :
1864, so that I am not in a position to

. lw. I 1VE 1LC t '(Ef o t .1'5 ‘Il 4
: - hc 110 } DO h 3 ‘pOl‘t
Stl‘ ;‘rl - x i v g \ - ; ; IJub
:> lat? lf 5" 15 ? St093 }la\e bCOTI tzlk(m.m;la{ C. % V O b it ib C.".d t i
e .. . 7'1 el‘l roln tl]e

) , - . " - - by
\ above, that even in England a belief 1 the fmportance of the subject i ini
{ ce of the subject is gaing

-grouf\d, while it is admitted that it had hitherto” been unduly negl i
infinitely greater importance in India. . LTEE CCted." fisor

"13. I do not nropos ’ Lo

. . wopose to o WaY o ooT v : . N

Lsorvath . Yoy > go to agy great expenss in taking the ne arv

observations, but merely to add an ¢ 13 aporometer” of the best LC’ cessary
" . BRI I : : 5t Known 1

the sct of Meteorological instruments 3 v pattern to

w at cach of the s ;
~ . ! v ¢ SiX 30TV WAURE .
the North Western Provinee, viz, 1— Ob\.o_nmg stations of

ER
: Nynee Tul, Roorke i L
Sonte oom nmﬁ)' oo Tuy Roorkee, Agy Beawr, Jhansie, and Denares
.d.‘f ; parative cxperiments, too, will be necessary between By )
wfercnt sizes sglong. ST . ¢ : uvaporometer
"t 1203 and desizns, and in diffgrent situations, but this porometers of
lLiereafter. . . 118 can be gone into
14. What then i ' ’ ;
What then is the best form of} &vaporometer ? Turni o qeaj :
I find thoe only one given in Negretti il Zambra’s t ,gagamnto England,
instr U a’s treatise o ' .
instrumer : a0 " s¢ on Mcteor
1 }tls (p- 189, Ldition of 1864) coiisists of a small open ey« 1,“9010101510511
vesse y e " e . (AL e, rem o
ﬂcssu , W x't 1 a separate graduated glass evlinder of smaller diay t,c il,mhm‘ﬂ brass
1¢ uant twvatar e " Yo ameer ior T
e q ity of water. The Drass vesse! 15 fitted with a wi measuring
Lirds. o | a wire screen 1o keep off
15. This w ! : ct : :
ot aiv s would appear to be a very 1mperfect instrument, and ‘ “

T) ive t\:cxy accurate results, especlally in India. The 11, andone that would
combination wi atur c oy small 81z . .
com o ion with the nature of the ntaterial of which it i size of the vesscl, in

 the emperature of the water contained ia ity wl 1s mude,
to destroy the val sts tadi # 5 WACH Cxpose
destroy the value of its indications, ~ -

X would raise
i to an Indian sun, so ay
16. An ingonious B . ' ‘ ‘
) . 11 3 ALV ) ( 1
| . ge tons Evapor ometer, irvented and 1 : ‘
James Prinsep, is deseri ‘ ey 1625 ‘
Jarnes \1‘ : s deseribed (under date Benares, 1st January 189 -
olume XV. 6 At i ary 182311 .
into a wnd‘ ted f1ﬂle Asiatic Researeles.” It consists }Of s oep oo
e X the e ) S1STS 3
o ed glass-tube of smaller diameter. I} o o s
withdrawn, for observation, f ‘ ' | o by e s :
. om, from the cup to the tube, by m | Y
. . hd . P . B Y‘A + v’ v ertll" i S
7. This instrument 1s open to the same obje ot

¢ lind ) .. 'y . Ction_ N A . ’
ylinder, . Mr. Prinsep indeed notes thisy for he say a3 Negretti and Zambra’s

T find that } i : 7s, by
e ovy ) - y o by tw

evaporation from a largg vessel was just}é i;monthsa comparison

' ne-fourth 1

e53 than f

Tom

¢ my small ” .
y18 1 .Cu‘p, unfortunately he docs 2ot say Jow laree {lie 1y;
- 3 }13 observations (taken in 1822-23) are ver ° ¢ large vessel was.
y James Kyd taken at Calcutta in 1821422 ; y valuable, and he
’

feet area ; . . : Mr. K)’d used g v
’ m,ld his obscrvations are theréfore still more %a e
va,
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11th January 1866. ’ : .

Proceedings

RS e

tqg 1 have been able to find are by

most useful sct of observatic
Madras Engineers, ;Superintcndent Madras Magnetical

blished in the Prof(ssional Papers of the Madras Engi-

19. Dat the
L‘icutcnunt Ludlow of the
hservatory, in 1344, as py
';xoers, Volume 1V., page 131, ef seq- \
e? 20. Liculenant Ludlow compares the amount of evaporation in a tank with
ghut on dry land, at somo distance from watel‘i in the same 1ieighbourhood. e
’%hows that the average ovaporation on the tauk s one-fifth less than that on lfmd, or
fhat the cvaporation on laud is one-fourth more {han that on the tank, during the
oitest months of the year, & result which may also, in a smaller degree, be
?xpectcd {rom a COmMparison of evaporation Zrom the surfacejof qlarge running
danal, and from the dry land in its neighbourhood. :

)J Es
91. Lieutenant Ludlow also shows that - the tank diminished in x-iepth, 80
(sed, and that this fact is not to be

he proportionate amount of evaporation Incres
f the register of the temperature of the water in
he surface and bottom of the

r by an cxamination 0
, the temperature of the waser abt
s shown b7 a Thermometer freely exposed. to
od for by the general hygrometric state of the
tate of the weather. ' . o
ration increases not onlyir’ prép{)r.
Eie depth of water: and argues the

[ T

laa e S

o~

G

ceounted fo
oth Evaporometers
ank, or the temperature of the air 8
the sun. Neither could it be account
4r, nor even by the force of the wind, nor the

09: TIle suggests that the amount of evajl
Son to the surface cxposed, bub inversely as} )
ecessity of attending to depth in forming res -y oirs. _
99. Lieutenant Ludlow says he’ was obliged to reject two months’ observa-
;i:ons, in consequence of their having been ma'e with an ingtrument pr(?cured from
England, which was of defeptive construction He then plade up two instruments

Eiimsolf. Unfortunately, he describes neither one nor the other.
94, Mr. Parker, Executive Ingineer o.f the. Futtehgurh Division, Ganges
Tanal, bas designed and c\onstructcd a very ingenious er,
ound in principle, and simple in constructici- I hope shortl.y .to get. a drawing
}nd deseription of it. I believe Mr. Parker ivntends to pfimtent l.ns 1{njent10n. I have
locommended him to consult Mr. G. J. {ymons during his visit to England.
ossibly his Evaporometer may ultimately 1@ found to be the best for our purposes ;
to know what they have arrived at

ut before coming to @ decision, 1 am anxiols the '
to mode of experimenting, and description of instrament

Madras, both as
mployed.
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No. 38CL
Wonks DEPARTMENT TRRIGATION BraNcsH.

Roorkee, the 4th December 1865, - g
a copy of the focegoing, be forwarded to the Secretary

s, Public Works Department, with a request, that this
attern of the most approved

P e,

PupLiC

R s e P

ORDER.-—-Ordel‘ed, that
o the G overnment of Madm

nt may be favored with.drawings or with p

Governme ; )
}EvaPorometcr, and with any information oL the subject that may be decmed useful.
» (Signcd) J. H. DYAS, Lieut.-Colonel, R. E,,

b

Uacer Sceretary o Government, N.W. P,
P. W. D., Irrigation Branch.

solf-acting Evaporvometer, -
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Proceedings of the Madras Goverament, Pybiic Works

i ; Departmens,
11¢h January 1866
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i\Io. R66. - ORDER THEREON, f;lth January 1866, No. 129. :
'ESTABLISHMENT, No. 24, * - L. Communicated to the Govern-:
! ment Astronomer

N .

» with a request that

: . be Wiu state what instruments are in: -
‘use at the Observatory for Measuring evaporation » and that, if practicabl e, he will’
furnish a drawing of the Evaporometj ves. o ;

or which he most appro
glad to obtajn an

Y7atory of the inst
. mining the amount of evaporation

) ruments employed for deter- -
at; Madras by Lieu
Ludlow, in 1844,

tenant (now Major General)‘i

(T!:;? Exfract.) ?
(Signed) C1IRLES 4. opg, Colonel, R, i, o
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