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GOVERNMENT OF INDIA, _
REVENUE AND AGRICULTURAL DEPARTMENT.

Memorandum on the snowfall in the mountain districts bordering Northern India and

1 the abnormal features of the weather in India during the past five months, with
o forecast of the probable character of the south-west monsoon rains of 1891,

*;’ 2 A The present memorandum is drawn up in accordance with the practice of
the past eight years, and includes, first, a statement of the information received

from certain district officers relating to the snowfall of the past winter or cold
weather in the Afghan .mountains and the Himalayan area; second, a statement
of the chief peculiarities or abnormal features of the meteorology of India
during the past five months ; and, third, a forecast of the probable character of
the approachmg south-west monsoon rains based on this information.

The following remarks extracted from the report of the Famine Commis-
sion explain succinctl and clearly one of the duties of the Meteorological
Department, which it 1s attempted to carry out in this memorandum :

« Within the last few years a very satisfactory system of meteorologi
qbservation has been est?blished all over British Ind?a,l, a);d in our opinion if%::s}
primary importance that it shall be maintained in complete efficiency, and shall so
ar be strengthened and improved as to ensure the early and punctual supply of
information to the Executive Governments and to the officials in all departments
concerned with the agriculture of the country or the preparations required to
meet famine e

'the Provinces for which those Governments or officers are respectively respons-
ible. So far as it may become possible with the advance of knowledge to form
a forecast of the Suture, suck.azds should be made use of, though with due

A “caution.”
/ The present forecast is based in part on the snowfall information and on

the abnormal featiies of the weather during the past five months, and in part on
g somparison 45 the meteorology of the previous 25 years, so far as its history

. is available. The f_orecast has hence been drawn up carefully after a consideration
of all the available information, but it should, to use the words of the Famine
Commission report, be used with due caution.”

|t appears to be desirable to repeat the brief preliminary statement given
last year in order to explain the theory or the principles upon which the forecast

is partly based. :

At least five-sixths of the rainfall of India occurs during the south-west
' monsoon, and 18 brought up by humid winds in the lower atmosphere from the
Arabian Sea and Bay of Bengal. The air currents advancing across these two
seas into India dqring tl}ls period form the two branches of the monsoon lower
air motion ot circulation. The current from the Bay of Bengal prevails
exclusively in Burma, Bengal and Assam, and the greater portion of Behar, Chutia
Nagpur, and the North-Western Provinces. The current from the Arabian Sea
obtains wholly in the Peninsula (7e., the Deccan, Bombay, Madras, the Central
Pro ices, aud the greater part of Central India and Rajputana). During nearly
»» ghole of the south-west monsoon there is a well defined belt of 'acountry

= . "§€pail‘ﬁﬁng,' : . '
1y, which 1s characterized by very variable winds and by lower pressure than

gecurs either to the north or south. This belt is hence meteorologically a trofxgh
f low pressure, and usually stretches in 2 curved line‘cﬁ'o‘m Orissa to Sind or the

of lo :
‘Qouth-West Punjab.

and Septembzr to run along it and discharge cyclonic rainfall. Its position
varl

during the monsoon is hence one of the factors that has to be taken into con-
sideration in determining the probable distribution of the monsoon rains,

'y -, g
&

It is a featare of great importance, as there is a_ marked tendenc .fpl—;;’any _
~cyclonic storms that advance from the Bay in the months of June, July, August,
!

’ aries to some extent from year to year, and apparently depends, in part at least,
_upon the relative strengths of the two currents. Its probable average position

g

s as to the actual progress of the periodical seasons of rain in all parts of '

o the two areas in which one or other of the currents prevails exclusive-



The south-west monsoon winds ar

south-east trade winds of the Indian Ocea i
months the trade winds usually extend ghlyD:sm;Er tgzrfgl:satﬁehséigsgg?x?

the first week
» due to the advance of southerly winds (wxﬁemo?:

Equator n -
complete reversal of the Weatherqcondir_i ;)rghiv:xar;l;é i:hnc%grodu_ces an almost

¢ S . oy area and
outwards ; nor does it increase gradually in ntensity with the increase :fxttg;ld

perature during the hot weather months. It is only after hot weat iti

have prevailed for a considerable period in India thit the movemenl::el;:oﬁndmons
It also begins far to the south in the Arabian Sea and Bay of P
of strong winds which advance more or less rapidly north

" \ ward :
according to circumstances. and eastward

Previously to the setting in of the south-west monsoon
weather, with cloudless skies, usually nuch obscured b
advent of the monsoon gives damp, cloudy weather, with mugh
and nearly constant temperature. On the W ’
or less sudden, and frequently accompanied
1s usually known as the “burst or settine
Coast the change'is less marked, as the weq
in Bengal and Assam in May,

The motion of the south-we
ment from the Indian Ocean across the A
India and Burma. i v e Al
forces due to differences of presaure e humid %ir s impelled northwards by
A:;;’_i ?;‘d te}::' Ii'r‘ld‘fgleost‘f::-thlt is evident that if there are differences f
y i ¥ h gth of the south-east trades 1 h o
gradients over the sea area to the south of India or mm the pressure
in operation there, they will affect the general and Burma due to causes

strength of the mo

: 4 nsoon.

Whether there are such dxffeg‘ences from year to

the absence of accurate observations over th year has not been proved in
reasons for believing that they do oceyr i

proper very dry hot
dust, prevails,” The
ramand a m

est Coast the change is alwayosdfrfgxt—g
with very severe thunderstorms and
in of'the monsoon,” On the Bén al
ther is always more or less showegry

e 3 b i
Ty ey very lirgely from o efore and at the tlmle of the advance
N one year, for
ed and intense, or may be tempered b L |

v frequen i I e priungs
storms. In other years excessive rain anc;l B Sedrelis {punderstorms and duﬁ-

the adjacent mountains, and the cold weathg?‘:nr:; %;:::iéaelrlles in Upper India and
o y ha nus

modify and determine to some extent at least theeseitpre‘fa‘lmg conditions will
currents  over Indxa. at the time of their advance, Th::;]esmn of the monsoon
a certain set to the air currents.  Also in virtue of well kn 'Colndmons must give
or of fluid motion, the currents by their subsequent aci; OWn laws of air motion
during their existence to maintain the Peculiarities e €hon and motion will tend

existence at their commencement. The forecast in thte ;]ig'llby tlhe conditions in
partly based on the important principle indicated above, 775, tgzzi%;aﬂ)jtéso gf:gcie
1 . r -

mmencement of the monsoon

it features which are more or less permanent ‘h"OUgﬁgﬁfﬁf’ an'g tlhus impress upon

valence, and are largely influential in determining the aCCz whole period of pre(i

may therefore be used as indications of the probable distribr:l]tl?an)q?ghramfa_ll,f :un
It is, however, necessary to point out that g O

cey £ 1at such a forecast ;
probabilities and not of certainties, and tha it j liable to errosr f’rim? fﬁitf$?$ﬁ$

-
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~ the whole o
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. f part of the data on which it is based. The monsoon forecasts
::im?et:ﬁ?;::dpitcisarily leave out of consideration two important points
on which the agricultural value of the monsoon rainfall largely dep.ends, s

(1) The probability of the occurrence of a prolonged break in the rains in
7 ¥4 Julyror Aagust i i
(2) The probability «of the unusually early termination of the rains in Upper

India or Bengal ; ,

and are henoe imperfect in every year fo that extent.

To sum up: the chief features or conditions which appear to influence
and determine the extension and general strength of the south-west monsoon
eurrent are as follows: ! 5 .

“zst.—The amount and time of occurrence of the cold weather snowfall in

the mountain districts adjacent to Northern India.

ond—The local peculiarities of the weather in India itself immediately

antecedent to the advanceof the monsoon currents across the coast
«of India into the interior, and which itis found are generally impressed
~upon it during the het weather, and are frequently more or less per-
. sistent in character. These abnormal features are on the whole best
estimated by means of the variations of pressure from its normal value

in differemt parts of India.
—Tocal peculiatities in the Bay of Bengal and Arabian ‘Sea, over which
the monseon currents pass before they reach India.

The first of these conditions wor factors appears to be mainly influential in

ining the northern limits of the monsoon rains, heavy ar_xd prolonged snow-
.ﬂete:rmllf: '%Vestem Himalayan area either preventing or delaying the extension of
e current over Upper India é)uring the rainy season. Heavy and

iﬁigg&fﬁgﬁau in April and May appears especially to exercise a very powerful
influence in this way-

. ond factor appears to determine those ‘large local district or pro-

Rhas f rainfall during the monsoon which are evxdent.ly due to
cal conditions or peculiarities, and not to general causes influencing
f India more or less. As a recent example may be given the pro-
flonged drought in Ganjam 1n 1888-89.
" The third and last factor is almost certainly of equal importance with the
eding two, but it is that on which information is most difficult to obtain, and
e st in amount and longest in being received. In fact, hitherto information
weather conditions in the Arablq.n Sea or Bay of Bengal has
d in time to be utilized in drawing up the annual forecasts.

grd.

1s least
respecting the w
rarely been receive :
1 information.—The whole of the information referring to the

wfsﬁ%‘;’{}alle_ past cold weather (up to the end of May) in the mountain districts
e e Nerthern India which has been received is given in the following para-

2 bordering
) g‘raphs:

1.—AFGHAN MOUNTAIN DISTRICTS.

P T ki (a) HiLLs WEST OF DERA IsmMAIL KHAN.

The Deputy Commissioner, in a letter dated 25th April, thus describes the
weather and snowfall of the past winter i the $ulexman range bordering the
' il Khan district: ‘ Snow began to fall in the early part of the season,
o, about the end of November, and was unusually heavy. Towards the end
f-{ ‘December the Nave Fizha, Sapreza, Bushta and Kaisargarh peaks of the
‘% akht-i-Suleiman and the Pirghal range m the Mahsud country were well
_covered with snow, which continued to fall at intervals until the middle of March.
In the lower ranges, such as Kashmir Kar, the snow disappeared in February.
The total fall is said to have been between 5 and 6 feet in _depth, and on some

' of the ranges the snow still remains unmelted. Rain fell in abundance, and the
season was a severe one, with great cold.  Snow fell on the sanitarium of Shekh-
budin for the first time for many years, and the low Bhittani mountains of

Ghabbar received some at the end of December.”

%)
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- (6) MouNTayg WEST OF Konar
: Ommissioner hag fore.s.. )
from the Assistant Com@&sion,m?ﬁrfgarﬁaaded g following information received
nelghbounn_g MouNtajng Utpost, fespecting the snowfall on the
Fanuary, :

iy S
in Joangig here was heavx SNOW in the g,

The followine ive
I.thh and 17th, onb\\ghic}? (;1;;

sa.,ﬁgoxh;?te depth of Snow that
L vy OW was Teceived ,

]Mmlr.
= \ falli
BE T s Total. fal
Samana. & - . ’ " ‘ \ hw Ftu Ft.
Forghar R 3t 2} ad 8§ feet. .
Hangy villagf; . gy S AT o 2 3 R
8 ‘| 3 bue ; fo Ly
Februgy T ; § foot.
of which da g here was an unyg .

1Ch days snow fa|] uaily e, G -
by rain in the plains anal‘gmmax Thall an?}%ﬂ on the Ist and 2nd, on both -

B ; 8, whi ickic &% - This fa))
Thes fO]IOng is the apl‘mxfmatg‘ d‘:bt:’mcmy melteg awa;alth:a:nil::cmled
pinghar (Syf " “Pthof th, 1 '
Dandogha(r i K.Oh) B A 3 € Snowfa)| durmg the month :
ZaWa mountain o % 3 - ., T + loto 15 feet.
Semang B i ety B
Mastura . " s - \ yef et a N e
The depth Of Snoﬁ X o X I‘-.' Y% .J '. . % 2 b s
ascertained, byt ig undoz?l?t:gl;};;%he§t~ Peaks of the .Suf S
: G sk
The snowfal] of the month g:; g £ -eft Koh has not beem
March—g, 45 Exeeptionalyy b
mountains, Theos:of:;}flag,indti?nlm&em l?ﬂi 0: :;:”Y o
5 : ITing the 3 Mithe g . v AL
Spm‘ghar 3 _ g mm‘th 18 esty mghar and ether higb
Daﬂdng‘har i : e e e ¢ 2 S 7‘ this fO"O;ws:: ;
Fol'gbar 4 : . < e . : e . ". 9 to..!z feet'

The snow melied o ¥Rt ST R % foot,
except the high W4y almost o N kT T Y, :
month from th: ;I)fzil:i;{;gzsggﬁug{fg;f ?ﬂ of the ‘month Fot aﬂ:‘ .
‘Snow % on W, 5 7 from
The reports for April ang "aif‘."m% S 0 ‘!he;ee Was at the enc? of the
no further snoy has faﬁ:;'n .and. ng h&ven btfét heen Ty o fe o .

; ,.L," oo deee Teeaiveq but it is probable

s ](c)fl\.';ounmm Distrycr '%» g g Péba ol

, ole of ¢ R b B

sioner of Peshav;)ar ; ; féuom-l.’g nformagiy, wa: b PESHAWAR\- e
G -(_‘:4. 8 s S%nt by the De s el

Sanuary.—Heayy ra'ii: mfgéymﬂ‘m&ﬁ M f e s
the month. The firgt 1 oron SR Sall g SealD: o b o 4
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February.—Snow fell in the beginning of the month. The following give
the estimated amounts on different hills :

Khyber hills 1 foot.
Lakka hills q feet.
Forsapper . : ; - ¢ . - - - S ac Rgew

Tirah o

Bazar Valley . . . 5 : : s i : « 4 to 1 foot.

The snowfall of the 4th on the higher parts of the Cherat Range was
4 feet, and lower down about 25 feet. The greater part of this melted away
) e ’ 3

during the next fortnight.
The following statement gives the snowfall for the months of January and

March in the hills to the north and west of the Yusafzai division of the Peshawar
District (the statement for February has not been received) :

APPROXIMATE DEPTH OF SNOWFALL IN
Name of Hill, TN 5o e e e s R UL G
' January, February. March.

. Ft. in. Ft. in. Ft. in.
Maha Ban hills i 1A Sl ’3 6 : 6
i i d e -
> I (74
Bk & i g . 0 | e it
Sakra : ST nl 4 R qu
China Tangi . ; i Nit

No later accounts have been received of snowfall in these districts, and it
is ‘probable that no snow has fallen during the past two months,

IL—THE HIMALAYAS.

I.—THE PUNJAB AND KASHMIR HiMALAYAS.
: adakh—The Reverend Mr. Redslob, Superintendent of the Obser-
(¢) Lad

vatory at Leh, writing on the grd May, describes the weather in Ladakh during .

the past winter in the following terms: “ The amount of snow which fell at any
time during the winter was not large, never exceeding 3 foot. We had, how-
ever, far more frequent falls. than usual, and thf:‘ whol'e valley was white with
snow for over a fortnight, which is a very rare thing with us.” On the adjacent
higher hills heavy snow has fallen. Some people tried to cross the Karakorum
pass in February, but found so much snow lying. (over 9 feet) that they had to
return. The snow is unusually low down on the neighbouring hills, and the
cold at night is still severe. The villagers in the Upper Sutlej V alley near the
Chinese frontier were not able to begin ploughing until nearly the end of March,
over a month after the usual time. ”’

(b) Lahoul.—The Reverend Mr. Heyde, Superintendent of the Observatory
at Kailong, sends full information of the weather in Lahoul. In his first letter,
dated 14th March, he writes: “ The winter set in unusually early at the enq of
November, and has been so far a very severe one. Thq chief characteristic of
the present winter was the strong and almost storm-like winds which accom-
panied the heavier falls of snow. This was especially the case on the 25th
December, 16th and 17th of January, and 1st, 2nd, 26th, and 27th of February,
Clear sunny days were very rare, and hence the fallen snow has not melted
away in the intervals between the storms, as 1s usually the case, and there
is at present upwards of 4 feet of snow lying in the valley.

. The letter was written on the 14th March in the hope that the passes into
Kulu would open at the usual time. It was not possible to send it off until the
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second week of April, and Mr. H ) :
3 . e d - . . : e ] -
of snow had fallen during that inter\):af adds in a postscript that 4 feet more ' i : Kulu District.
In his second letter of th Areroxiuar
iR e € 23rd May he s - - ' , A e Derra or snow os Armie 25ra,
g?x&mumcqnor} lxs kept open with Kuly hzd beerga tt:r?ccteh:]t t}:ie IfJasses by which f  Name of Pass, Height. s
= e previous letter. They are usually open for th osed after the dpspagch , January F:xr:iu- March | April | May ok ;
arch, but this year they Were - passable for th e season from the middle of ' 200 | amihs. | oasthe | amthe | bseh. o | soo. | ssmo, | sams,
of A‘prﬂ. They were closed again from the 2ll'stt efﬁrst time in the second week’ : 3 e |
whick g s 3 heav?i’ ino“’fa“’ and again from the g;:;dt g hthe 8thh ?f MM“Y 1 31 feet, | Feet, | Fest. | Feot,| Feet.| Feet.| Feet.| Feet.| Feet. | Feet,
ch day the second dak of this seasq o the 20th of May, on | R : :
& n was - P s otang - . . « | 13,000 15 1
to fall again on the 21st, and fell steadily fo:em across, Snow, however, began ; | ' 9 | 13| 10 9 | 10 6 ’ 5t 4
h;s probably added at least 5 feet of snow ¢ 0(3':‘" fOrty-f;lght hours.  This. fall B AT SR (5 P T R I i et (R {8 Gt
the higher mountains. € past winter's accumtxlagign;op : ; Chandar Khani . . . .| ¥ i BT B SR SR e k :
The ploughing of th : ¥ g o 5 ; » )
has been Fnter%up’tegd by t?ufieliz’v;’};:l:{l ;vna; _be_gun a fortnight later than. usis! £ 1 Bafsa; i i O y T Fibs - % v e S
too short to permit of the ripening of the crc:;;S eared the season will néw be 1 | FERERRa St . oG T ORI R b e L DG SRS (SR :
: : > T A NG RR 9| 10| 8 Nil
¢) Murree.— i) 3 2 3 3
w hsll)s . aceet tTP(e following statement of the snowf ’ T TSR SRR PR [ | gai gty Nil 3
Commissi : nf & N 1S based on informat; v.rs all.at Murree and on B} : < R 3 i{ | ma
isstoner of the Rawal Pind; District ation supplied by the Deputy:/ | - Bhubhu 10000 9 |9l o | 5 far| g v (0
e o S o s he .. Majan . s v A % ? M : . -
APPROXIMATE DT op SNOWRALL 1y T ol < ﬂ; f g : - - 2% kg N"Z bl S i
District, B T e P S o T Janvany 1o Manch MLl OOl W BT LGl Y i 2
January 1805, [Pebruary 1ggr,| ptares ok m: % LS . W Plack District.
g 3 1590, 1889, : i + 0 e == SIS
e o 1888, 1887 : APPROXIMATE DEPTH OF sNOW ON Dzet 0F sNOW on Argit 257
ft. in. ft. in. ft. in o i January| Febra- | March | April | May = T=
H Tt ft, ft. ft. fi A asth. | asth. | asth. asth, | agen, | Y58 | 1%0. | 188, | 8sg,
Murree . oS et b R o |
2 10 R ————f—
9 F
Kahuta b, 000 5k S &Ry s J 3 - = g eet. | Feet.| Feet.| Feet.| Feet.| Feet. | Feet. | Feet. Feet. | Feet,
i st 3 4t 6 2} Ehhabs o g s pin g e 4 w0 e e 8 U BN R KT R S
d B s 16t Hlte] | Sediand . o - dwsowlias |35 39 (@ ss | | s |0G
a ( 3 K;ﬂlfu.—Tl}e Assistant Comrmssioner Rl T e B T M T 0 G s g e , ALl :
l’l‘her?Sllng'm ormation of the weather dyriny’ ula, has sent very full and v R RS O o Al n
€ following gives all the more impor’tanrfng th‘? Past winter in his district, : ; o fagye b oo d -
}anuary.—The weather : acts : o Pandka - A50< ol iR IR, ? ) S 7,4 S 7 2 7 4 % %
to the end of the month was very cold durin th ' ? ?
S 10 a6l o onth the sky.was more o les gl' € month. From the 15th Ramgach o0 . oeefl R " A A S ROVl FRtikes i
shesdatut. 4 ;)7“’ completely closeq a] (oo oo A heavy fall of snow | Num S e 0 S0 T BE T BT U e e
D ooy & osed by a heavy fall of snoy op 4 ,Posses: They had also been ; iy
etore the storm of the 16th ang 17th so 20th and 21st of December, but R e TNl S0t BalH BB o Wit bo Bt gt 25l 4 1 0 o8,
though with some difficulty. Me people crossed the Rotang pass, Raghopur . Ao S b et 3L 5 T T SR R R TR ey
February~The weather R I SN 1 ey . ) s :
e NEr was very ¢ : : i It | B Hinsi T, S KU ERa ! 6 11 8 4 1 4 1 i Ni
?rlzy l‘is:lst rir::;e ?111' less glog;igdvtbronghiu:lgh:n:h!;ueh daxqpersthan usual, and the e SabL . & ok i ol e d v : il
L1 % 1 i f | . 2 : . . : 1 f
q rvals, and the passes were closed le month.‘ now or rain fell at | ?
MavchesThe ' 3 ffh « | throughout the whole m P LY i LI G AT ? I L R T S T o BT p F 7
F t : A cold, damp’ gﬂd lo hro houftﬂé’mw g “ 17,000 | 16 | 21 28 .| 12 4
requent snow or rain fell, and i, ar s cloudy througho haii n. | Gargarasan . . . .| 17 12 | 8 2 7
occurred, but did no serious Jamage Th‘a,e parts of the district hailstorms ; N e et SR, o U ey Wl R el ol R
month. 4 =% the passes were closed throughout the , :
? S b o PR / : T A e e e R P 1R T R ¢ 7 2 7 6 ¢ S
April—The snow melted ste dd‘ S ek 2 £ ‘ : &
; e Xtﬁ out the month, but there were L S L e P S e 8 W, o g Sutars 7 ) 1 7

falls of snow on the higher elevationg or ¢

and 28th. On the fgs_'gh;ggé%*ogﬁ‘ n th
still closed. The Rotang pass is practicslie
Lahoul crossed it at the end Q?L € montk Tt

‘the {gtigfm, ; 1th, ';;;hi{ 15th, 22nd, i

VI to 10,000 feet. The Hamta pass is Upper Sutlej Valley.—The Deputy Conservator of Forests, Bushahir Djvi

”&ﬂfﬁw%h‘ﬁ?uﬁra}rmm& of : sion, y{fote on the 16tl)1, May that the valley of the Buspa was blocked by sn;‘:,'
much d Y. These facts and that it was not p.ossible to launch any timber at present, and hence that a

and the data given in the following tapja O e o PO
lying on the n;ountains. at %h&h end of g&ﬁ e ﬁ:ﬁgﬁwgfxzﬁ more: f?*?‘;; | much smaller quantity of timber will be sent down this year than usual,
same time of year since the systematiners. o & @ rocicYas CESE VLen a i > L : :
(in 1883). ThE driliteria, sccord{ﬁg @&.‘;;'5@ of snowfall e C@ilmenzted i g  [L—THE NORTH-WESTERN PROVINCES HiMALAvas.
severe that has been experienced for md‘hylm& g: :m’ the‘ ates& ‘:irﬁ,fms“ | B " Garhwal—The Senior Assistant Commissioner, Garhwal, states that from the

% T e ot 2 : information obtained from hill men, it appears that the snowfall during the past

: WA 405 e st R
- ' 4
, e .‘
Ay T R e s o R el : ‘ « : :;>.‘, £ e h:' 44" ~, ';‘ 9
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: ‘ ,' defect. - As the fall of last year was also below the normal in that area, it is certain
winter in the northern R | the snow accumulation in the Eastern Himalayas is at present decreasing in
Painkhang, is the ¢ Parts of Garhwal is af liae 4 ‘ ' amount. and is below the average. Hence the conditions with respect to the
iti A 1s at least fm_xr times the usual amot A f ‘ amount’and accumulation of snow in the Eastern and Western Himalayas are
the 16th Septe:lm Passes lead into Thibay. - the district, and from Painkhanda . . ~ this ycar opposite in character.

S J33 e ) ‘expected thar + | falli he higher " Abnormal features of the weather of the past six months.—The
R o k. gl S RS T _,"h"““fmm:k ?:i}}s‘g:woéfa:l;ngbmm# . “south-west monsoon currents of last year were unusually vigorous, and gave

heayy rain over the greater part of India. The rains were especially heavy along

: OSSN A S , P : . +o Sialkot. -1he currents withdrew from Upper
estern Provinces 5 ived from the distri umaon the foot of the hills from Dhubri to Si2 Ahe,
vinces and A ! district officers of Kumaon = . Ind: ; g et
Lok, i NP o Wﬁg n Benga], : , e SPrv s ln Ea o SRR wroughout October locally in excess in
‘ 3 Weather was very unsettled in the

The pressure was at thatc time ?dt 'ﬂts

th 2 he Bombay Coast districts, e
us 5 50 , : iy 4 B :;'[i)r?c(g?:?oi?ri t;:d ko gyclonic storms formed 1n 1t during the rm[)]nth, one of
,,tsvtaf_ tes that the snowfall in theneigh- “which passed into Bengal and the other t‘g'(; mttg l\éa?;z;c ﬁ;f;g‘rlf artge;)oi};-
: Rt : : teadily, the Carnatic, ; yder-
o east monsoon did not set in strongly o s h fro¥n these storms.. Madras continued

; r Thﬁ Assis‘.- t;'viv U e

b LS Poliicl Ofrcer &

) - the preceding ,{;ﬁ_"‘?ht#;h;n'ﬁf&‘r
[ The 4 Y 2 PR naly A ; v

e : - in in that mont ;
g seiatmagE S fortnight of November, when a remark-

el e b SRR o r e e

thera o5 herean agceartazn (oA AL 3 % & i 95 i ing the first :
) et : , s , ; . ring the f

tm&mgd‘i; m%w P o %?tgnébbeju:“m'r“wr' states '. , :?)ll;eggg: emgg:ﬁ:dr ?l"lnﬁ?: wefther. Weather c‘geal’e? and ratm cg:as:e: g‘ ISOLI‘]t.h:am
o R e o S T AiDes to north of his di 23 : : g :  with more or less frequent rain I balucnisian
1 Gfuhm > rec Wi ' in mﬂwa;ur. This is further con- : .;Zg'a’ fang s becargepqdl::l:fsvegstg; Iltl:gia,‘mnre especially the North and West
g ... 'm-snn\i#mn 8 &m} EWas i e e said unusually heavy she P P _Abghan:lstan anall (:aarl’ and heavy snow fell on the higher elevations. The
: g P R dn el e o W"‘m*good harvest, but that an]a o 'u?gsu a};'ér yeof only §'15 inches during the month of Novem-
nouhwwm ¢ S Pyt ) 738 e matic received an tbilgﬂ i) The drought in Southern India con-
_ e dh‘& distnct ol W@Ko&m sk : o S . e egtfinqmd }v?moulfol‘él of 'eceinbéf' The Carnatic, for example, had an aver-
oS e D “‘? Somey} it less thay 0 States that the snowfall to v mufail d“","g t‘ et w‘ont»h of only *85 inch, its normal_fall being 41 inches.
1% s oDy eptﬁcﬂﬂxmmm,f gt st e Distarbed westher continued inNorth-Wester ladia throughout December, and
5 : “Urrap 22 thig ye. [ : 7 > P - : - = ehs AW ést Himalayas and the Aighan moun-
The gt 'hlt.hg did not States that there were so few unusually heavy snow fell on the W[e;ugf;‘he‘ Weat {’unjab seceited sndveiane

md-thmbezem g gmmy about the ~tains, and heavy rain in the Punjab.. ber being only ‘3 inch. The fol-
: ere b, , * e o o v ; Jvera in Dccem er cng Y3 N

aboye Ulc.aum.' bfe.n;; » deal of Anow, : e ! “lozfﬁaifglg:}::'a lts:&,r:;;nl::tl,fi}’;;r gaeééouht'q‘f ' 4the» ‘mostimportant features of the
'  weather in India from January to May 189;:(1_ i T l: e
: , ! b uan istur et m ‘p.pe oA @, ree
S 'ﬁi»sﬁ?gffmf'f'frﬁg?fgfr zaéidug;i‘sg'grorﬁﬁ{\%stern. India, and gave heavy
3o R "1’\?'33 l?gpeélndia B dPamiich snow in the mountain districts to the north
¥ ind m hort em'Tbb Puniab, the Nortlﬁws_‘istgpm‘,’“}@s: and Behar received
T hphngrt,t,-west. er cent in’ex'c:cs.s.af the normal fall. 'The mean pressure of the
S 3. % 10 200 Pes = b above. the normal. Relatively to the g_e,r}eral state
~ Whole of India wa e 5 defect n Burma and North-Eastern India and in excess
. - Ppressure was locally in greatést in the Indus Valley and the

L o3 ' ' men »
25 be coug g 35ked

5 S v
' in North-Western India. The excess W5 “The mean temperature of the month

Gy

and Central Russia ,me,f"% [ 3 0 Andia. Sag _ j f il
and the snowfall everywhere much b g Iscbtzney{__%reatest;lqinAgzm.%'}dw Pernmm:tfd Central India, and aboveit in North-
R - . Easten l‘t&‘:3 : t:"rr:c'll Burma. The contrast between i st e
| S0 Hoos" of tﬁe‘zv:stem ot sistory hialjed @ ORe il At Butd Tt

‘hence even at this stage very clearly maﬂfkad‘i'

oo TR i e e s barea  ese  Slias an the whole | somewbat. less
L i fe%mgry—-—'l’ﬁe fﬁth‘%&_ﬁ;g’ di st,"',a_nﬁegith‘? first extending over the
2 s 1@"'@ turbed than in i’ﬁ‘;z’m& from the sgth to the 22nd, gave heavy rain to the
s  Nove ). The - ric fiiathe st g Ltz sd ety hedvy suow. in the Narth-Western Himslayas.
, mber, and had Tl or ISTENN g{%‘ms North I ARG AL ”ﬁbv disturbances there was a period of unsettled
5 Season up to near] of Ma . In the interval between these two CSE "during which numerous thunderstorms
B 2 was carly the end of " weather in Madras and Southern India, durng Wi e :
i higher jar), (XCePt in the North I .. G, i gave i many discics shere it was gy reqied sl
':.f J or 7’.'-2{{_‘“ W 'i y e ~f Dacamby ‘f' 1 7"-‘ "m’n‘ «,vjl' i ol B e .
g area at least il s ,,% dzoughtpfs ﬁﬁf}%bﬁ% ;’!ﬁﬁﬁmgkgm the normal were similar
: . The variations of jhe metel in amount, than the corresponding variations of

" Pressure was locally in excess in North-

, hm; gene r‘l_. REAE R wmssﬂfe@f the whole of India for the

nonth wa *°5“WM“W SR in Assam, Burma, and Southern

oty Qﬁnl@#ﬂﬂ"“‘hf;xi wasbi?w the normal over the whole of
SR e deficieacy ranged from g° to5° over the
it Mot th-West Provinces and the . Pun}f.‘b. and was absolutely
ohlns;fm‘mee (6}5’) and }q;_h;phmﬁ at | ;.qshawar:(si ). It was,
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on the other hand, in moderate excess in Assam, Burma, and the Peninsula to

the south of Lat. 18° N. The deficiency in the temperature in Northern India
was chiefly due to unusually low day temperature,

Mareh~—The conditions were even more abnormal than in the preceding
two months, .A_ depressmx} appeared in North-West India on the 1oth and
gave much rain in the Punjab. It was immediately after followed by a very

; vemarkable disturbance in Bengal, Behar, and the North-West Provinces, which

§ave a very unusual and general burst of rain on the i2th, 13th, and 14th. Dur-
ing this period an average amount of about 3 inches fell in Behar and West
Bengal, in which the average rainfall of the whele month is less than half an inch.

The mean Pressure of the whole of Indiz for the month was ‘015" above
the normal, Relatively to this general condition pressure was in excess in
Northern India. The €Xcess was greatest in the Indus Valley at Jacobabad,
where it was '05".  Pressure was %:;cally in defect in Assam, Burma, and the

€nnsula. The deficiency exceeded +0s” in Burma and the Peninsula to the

south of Lat, 18"._ It was absolutely greatest in Lower Pegu and South India

The month was remarkably

The mean temperature in
arying from 3° in East Bengal
Burma and Southern India,

ight disturbance, During the first
very dry in Burma, Bengal, and Assam,

end of tsh:c curred in Upper India and South

- e, in Benga] | month rain, chiefly as thunder-
ﬁeﬂods in Up per e T}xe, 27th and 28th were alse disturbed
s Temperatyra increaseq siorms in the Plains and rain or snow on the
ler amouﬁtss??ewbat:more rapidly than usual, and was below
On 11 0ly inthe North and ﬁ:s:guf,bebpreceding month, The deficiency
S 1%\ * han » 1t was néar]y 3° ab \‘e]ah’ and was Breatest at Lahore (4'7°).

.

Ve the normal i East and Central -Bur-

4 { lar est - 1
o 50 040") 5 §est in the Wes; Punjab and Baluchis-
defec;t n Sthern India, %3111'::1& Quetta X essuge was in relative
::ts?:tit Slt;sgfar (—065") ang anduAns.s(am- The deficiency was very large in
re 0, & —021%Y A : 4
westerly ‘ﬁn?:ls a,%g?eﬁor%;gy_ of the mongy 0;3 .thA remarkable ::mdf im pftrl::-
e, Comend o ot f s, 0 redomnce ot no
received heay; e - Derar, : ' <
b i, e Bl Bt 1
A us { "

May *—The wWes h - ! i
Fro e ather wag slight] of ] :
7th’rgttbe Ist to the 16th freque%t: ¥ dlﬁtul’bed tthughoﬂ-t the whole month.

hill stations, Heno ot duststorn and thyy occurred in Bengal. Onthe
afterwards , ‘debl?::sx a1 Commenceg ¢, fall ae:sg:;:;::l:ﬁdtgepf?gl: ngr;?las%i:t};;
5. This depresgior”, S0Uth-west of ghe Bay, which drifted ver
g:\:r: ;s;‘%?ii‘?n?,!q’ Band aﬁetg‘;’?;p :hiea;iv;’eto oBderate rain a{g 'wélgﬁ?he?;;l I:di: Ofyl‘
of the month ,;}2 wg;s_t» of th-lho,;_i:goo‘p ¥ :‘Tg@, Assam, and Bengal. This
. A 2 ,;%Ce:g.f‘ the@o@g@ﬁ"'&b’fﬁg%ﬂag?:m ge{;e m;) mdég-’;g:!‘s._
b= BeNaration of the m. sk il L ~-eedarand Bombay Coasts.
Pressure was locally i qance? A R el 015"
3% SreAtest i the Tndy Vo A Poapane a0 Conic T, hones
), an o 084%), Mooltan (+041"),
: h*; Pressure was relatively
040"), Ma ¥ Ne negative anomalies were
]'23?: temggfg;%r:" of the;th?aﬁ,’? fg:?)-»fand Sﬁ%gzr (—o31), The
- b 1 e y 3 W b "'b'r s % g T s
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| | 1 ing gives the
| | other hand, excessive in Burma and the Peninsula. The following g

1ati in those two areas: 60
largest variations in tho Biskide : 5.40 o)
Burma Moalmein I +:-,°
o B +33°
4 {3, Salem b e
Southern India Nl Bangalore +2'5

o e t seven months is
e xtraordinary character of the rainfall during the pas
-4 €Xtra

shown by the following data: . . ‘ ‘4
' §¥ =l e from 1 io of actual
- e Ve Mros e
District, "¢ _St?ﬁbﬁ{i‘ - { igsst MaysSgx. SISty
.1 . . ' " : ‘ | | : : )A : & ‘ - ‘——-— ™ » 205
. y! Q tt s ke . i1 :' ‘9038 7 56
(] Quetta, o € i oy %4 ) L 29
! s e : ; 17'52
55 WA T R L L T
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| o Lo s 786 24
Peshawar . . , .
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T R, Sialkot: ] it prbyefr - : .
R M T N 4
N pha ¥ - or I o :
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N % :? R ; ' | rieA “;-r W J~“a 15.96 13 4 -
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3 44 I 1 =05 19 y Y :
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: g - Ty 22'58 i b
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43 e &4 ‘.‘,"v”,; > .[ 7“22
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SR LI TEN (IR 413500 % h L7 "
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134 W 5yt M e
"has been excessive over the Wi > from two to three times the
ST mgb,gﬁ?ﬁﬁ’ﬁé g:iﬁ ,e&?w[y@q; the normal “decreas-
of the season fell. m};:! was very slightly in excess, and this was
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Eod was somewhat drier than usual in North-Eastern India. Bengal and
Jurma received very heavy rain during the monsoon. The rains were retarded
on the West Coast, and were verz deficient in Rajputana and the adjacent
ortions of the Punjab, the North-West Provinces, and Central India. The

drought caused an intense famine in Rajputana in 186g.

877, ~There was heavy snowfall during the months of January, February,
March, and April in the Western Himalayas. It appears to have been very
excessive only in the Garhwal and Kumaon Himalayas. Pressure was steadily

in excess at this period in India. It was during the pre-monsoon period locally
in defect in Bombay and the Deccan, and was locally in excess in Northern and
Central India, more especially the Punjab, Rajputana, and Central India. Tem-
Frﬂtum was very considerably below the norma{ in North-Western India from
‘February to May, the deficiency being very large in April (when it averaged 6° in
the Punjab). The monsoon rains were very late in the Peninsula, but were on the
‘whole abundant, and brought the Madras famine of 1876-77 to a close. They
were very largely deficient in the North-West Provinces, and considerably in
defect in the Punjab, Rajputana, Behar, and the Central Provinces. There was,
on the other hand, a large excess in Bengal and Burma.
7878 —Very heavy snow fell in the Kashmir and Punjab Himalayas in
January, February, April, and May, and there was an enormous accumulation
- of snow in the Kashmir Himalayas at the end of May. Temperature in North-

- Western India was above the normal in February and March, and was slightly
below it in April, 3 y largely below in May (4.? to 7°in the Punjab). The chief
feature of the qof?w::{{er was undoubtedly the excessive snowfall in Kashmx;-‘ in
stormy weather

the latter part of May, which occurred during a period of ve
E’Mm"{m ‘ perlndi{- " Pressure was steadily in defect ?;1 the Peninsula,

ajputa , and Sind during the pre-monsoon period, the deficiency
‘being greatest on the West Coast, and was considerably in excess locally in
~ The rains were much l&tcc.tgan,usual on the Bombay Coast. The rainfall
ow M_}b‘“g the average in Northern India (except the southern districts
e _uoru},waat, Provinces and Bund;ll’raﬁd) and the Peninsula, but was
- considerably in defect in Burma. The rains terminated slightly earlier than
* usual in North-Western India, | | ‘
1883 —Very heavy snow fell in the Punjab and Kashmir in Jan
and ,g,u{,__ in ge %ut week of May, but little in February, March, ar{d Au;:'lyl'
_ “ﬁmmtme ‘was_in. exqessw:,january, April, and May, and slightly in defect
in January and March in Upper India. The pre-monsoon pressure varia-
~ tions were neither large nor persistent. The monsoon was considerably retarded
* on the West Coast, and did not set in strongly at Bombay until the 24th June.

w

 The Peninsula received normal or abundant rain. There was a more or |
M‘i?ﬁ?mc, in Northern India, but the chief features in the raig ‘err?:
ng break in August and their early termination in Northern India in Septem-

The North-West™ Provinces and Bengal were chiefly affected by this

i% Y! Im empg chngal suffered greatly from drought in October and

",

~ 1885.—There was very heavy snow in the North-Western Him i
months of January, February, April, and May. The whole cold weﬂi)::s s:: -
was, on the pther. hand, drier than usual in North.Eastern India. s
e Temremt ure was below the normal in Northern India i
April, an Maz,_the deficiency reaching its maximum !llndl?\d:;r J:'ﬁgi'}i'{ v
from 6° itlzr 11’ in Fhe Punjab. The pre-monsoon variations of pressm;anged
= ;;a;’ lar to those of the present year. Pressure was locally in exce e
orth-Western and Central‘lndxa, the excess being greatest on the N h Wes
Frontier, and was in defect in Assam, Burma, and the Peninsula, s P

The rains were greatly delayed on the Bombay C i
r oast, and :
fully until the end of June. They were very deﬁciznt in Norﬂ-vyégt;gtlnsgit in
_]ux;e, July, and September, and were generally excessive in August. The a1
were normal or in excess over the greater part of India, exceptmg.the gr;:l::
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nated early,
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the be g
téx: ltl&gg;:;:lg"o; {na:sutary tlo the present time are
ntral Hir I
ral Himalayaq argaoaggg;? ?d extensive—winter 2
ghan mountains that hassng\cvfall "ﬁtge i,y b
curred during the past

ﬁven'ty-'ﬁve
P el years at least,
d more or less stead The snowfall commenced in Novemb
vember, and has con-

alll}dst ¢ertainly a ily from that da ;
s those ofthe Punia an K T P e e o ey b, s
TR R i B i of the North-West Provinces
those of the p In several respects ttl?m’“tam districts ; h{ato the normal, even
Pre-monsoon of 188 e meteorological condi nce, perhaps, also in
5, and in others those gfﬂt}:;l;‘s strongly resemble
e-monsoon of 1868.

€y resemble t
Tg : o a less ext
3 only ‘favom'a‘blent i '
ble . pre-mo i
feature of the snowfal??xzag)ietn gg s of 1877 and
: €s not appear to

_Very excessive in M

siﬂerzllr]lg ﬁﬁﬂdit.ipns are Sueh. ;y, e probably above the normal

and into the 2y In the progress ofare‘ almost inyariabl s

quently accompang o North the monsoon EanL oempagicl by e o0

withdrawal of‘tgamed by a weak B,ec,ca’" and Central | :; the Bombay Coast,
ombay current, and 26255031‘:1?, im ileso e

‘ o y by the early

The |
Bgngal OW pressure area i
. I more €a1n Assa ‘ R
g?::s in U pet-o I‘tl}é?aea-stward ma‘: z::a]Bnrma will tend to dr

ma will tend to guf well as the low The relatively hi aw the Bay of
cause it to swee s deflect the B e low pressure co m{ high pressure condi-
current will rog ore directly a ombay current j tions in Bengal and
the North- W a2l Supplement cross. the Peninsula the same direction, and
the conditions. aye e, Chut the action,of the By rrerr s sone Bombay
diverted from N such that thl: NAZDUS, Aud el e e some extent in
adjacent di“‘st:rict'qnh'we“em I diBOmbay ‘mﬁg’,"? aps South Behar. Hence
unusual extent d:ﬁtg the ﬂdnh-iﬁr:f; é: and that Pta‘]z?;g;ery probably be largely
i oL 0e chipt xixeteog, the monsoon, . | have'd putana, Guzerat, and the

minor features wij

ological factor
, : ARLOTS Of the il J1y
o fa yaes wil probably have fegs yygecion |
osition fr'mn%coc-Em be judged ave less influence than strongly marked th
g’ Jrissa :th 4 rnce at
l;ef;more 8 tion ‘thrrgug% the éi‘i?egv}.’fﬁ low szhs::rgti?:’ NE1 R
nore easterly than ys Orth-Western [y, districts of ill occupy 1ts normal
. ] ual. Tl ‘ud e » e vC : P -
Notth-West Proyinen. 1sbm g e M very doubtful, §3§'§;,f'§§§§§§-
to judge how far it s o end e time 2 Small ‘arehof 4 i
ndxa, but it is £nce theﬁdi'stﬁb" ?bad to Luck il esgure o the
The foli an unfavouraple -feﬁ:n of the raii;sai;wfthehpgseitﬁﬁcun
charactey ot Vg 182 stateinets b A e 5o far as the East Punj R
3“tecede:1t°f “h?.mons(,z;e’“e?t R et i 5. ordies
(<) Sovl o Fans of the o IMCTENceS resperting the probabl
owfall conditions nu -~ Present year drawn f ‘ £°
gzzg.tPrOba‘bl;n:v§ at]}: we\st’em 'Hitha}a n from the kmomn
1 * " i 1 :
Stromgne n India are"y o e g e 5 ountales
g and early monsoqn po riaYourable Asia) and the pressure
bay Coast betgor viﬂt'hﬁg‘?“ﬁfe‘%omﬁb\'é to the establishment of a
‘that it wil] fore the third;?’e,'ﬁ_StaB[}sth gast R very probable
fl‘om'Upper*lfe below its gy, fourth week full strength ‘on the Bom-
(2) The snowfal] ‘ﬁ,i;a‘eam“' Wlt:age- stren hn]amn?,n’:d ;;t ol pmbxbie
© snowfall conditions SRl (P i, BBy
Cotditons in Norh Earge 2 e ap 5 g
nce of a Basren s Castern Himalayas and ¢ Frish
B2l sacp, Ol s % 200 ey g 03
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rable in Burma and North-
bable that these
less in exXcess

(3) Pressure and other conditions are very favourable 1
Eastern India (Bengal an Assam), and it 15 Pro
or abundant ramn (more or

Provinces will obtain normal
and the eastern districts

of the normal).
(4) Conditions are slightly less favourable in Behar ]
of the North-West Provinces, but it 15 Pro able they will obtain
about their normal rainfall. The Jocal depression in the North-
West Provinces may, if it ' ‘fies (which, however, does not
e i the other conditions, to be prob-

appear, so far as can be jud d from :
' ag e), determine heavy lacalgerain to the central and eastern districts
ol of the North-West Provinces.

rable for Rajputana, and

# {5) Pressure and other conditions are very unfavou tan:
also to a somewhat less extent in Guzerat, the southern districts 0
the Punjab, and the western districts of the,North-Wgst Provinces.
It is probable the rainfall will be more or less, deficient over the
ficiency may be large

consequence of at

.« whole of that area, and po
and serious. If the Bombay . _
present unknown conditions in the Arabian Sea area), these Provinces
may receive moderate rain throughout the monsoon- In the East
~ Punjab rainfall will probably be normal or slightly deficient, but may
b;;lnfavourably distributed in time, commencing late and terminating
early,

(6) Conditions are partly favoura
bay and Berar, and the amo

current be strong (in

ble in North Bom-
ese areas Wi

depend chiefly on the strength of the Bombay ct! as determined

by cenditions in the Arabian Sea. The rainfall is on the whole more

likely to be slightly deficient than to be up to its normal amount.
ition of the trough of low

(7) Taking into consideration
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g ‘ India gener:
rain during the monsoon.
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