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between the snowpack and its environment. The travel of melt 

water to another point in the pack and its time distribution 

at that point depend on pbysiographic (gradient, depth, etc.) 

and hydrodynamic (porosity) structure, storage eta.) proper-

ties of the snowpaok(23] • 

The various sources and processes .influencing heat 

transfer to or from a snowpack shown. in figure (2.1) are 

listed below: 

1. Absorbed shortwave (solar) radiation, RQ  .  

2. Net longwave (terrestrial and atmospheric) 

radiation , Rb  • 

3. Condensation (or vaporization) from the air, Ro  

4. Convective heat transfer (bar wind) Rh  . 

5. Heat content of rain water, Rr  • 
6. Conduction of heat from ground, H9  • 

The melt water produced by the net transfer of heat from all 

sources to the snowpack mey be obtained from 

H 

203 B 

where M = water equivalent of snowmelt (in.) 

H = algebraic sum of all heat contributions 

a al./nom`) , 	and 

B 	as thermal quality of the enowpaok, defined as the 

ratio of heat required to melt a unit weight 

of snow to that of lee at dk ( averages from 0.95 

to 0.97, for 3 to 5 per cent liquid water). 
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O tvoeoc ocotcagĉ,,a DvoicM143 to 
CM 

cca* IiQ 	 c3cvo c2 cçr bo 

ctVc7 Oto 	co 	AJ* 

bo V4ccls Tlllni4c. 7a 	oe 

$ 	O 

cE Cz to 	ç tc,c Z? o to 

cc2 

4J c:i 	çtf

RW • 	 O cgw- 	c2 	 2 

o 04 	 ov o 

oti 	 C 

ca (co7 to 00 t) CZ3 ti 	ct (o. 

%O3 	 V. 	C21 

ooitc cz cr3 o 3'XO ccy 

c 

40 cc 

Of, c? O1,n 

own% 	 og taz,~ -i ca cc2  
cc&7z - 	 2o 	02 c4r3 (AcO 

cce 	 OIthZ 

CO 	 ZO QCJ =o pvc:=3  

e O c7 	cc cz 	V 	tc 



46 

E 
. o 

E 
I IU '1I ~I  	A 

c

PUI'1IX 

T7 J 
f \ 

1 

:: 

c. 

I— r "T 

_  rr 

11., 



47 

3u 0 V417 C3t3 	Q 

cZ%cz tho 	 ock 	'& 

CU maccava ovabluo awoumm.wo 	arXia Q 

cc o*Im csc~t= 4qa ma 

ZG 

oc) 	 cL (t) 	cc oci 

to cl~tc~nci t7 tho coo 014" 

tc VC3 	cc 	04 to 04!50  

001 	 CQ 3: 

ic' ba7O tpo cco Qh3 tz tto vco 

eft~Lcnq la sz ac  

b 	 ia caw Ozc! Lcc 

ag 3OO 	to 	ccc C, 

occ cz 	 (if23) O 

¶1O 	CO3 

0:9 <O TDO f0c, O41 	tf-40 Cmv 	to 

4opia co ccx 	%0 cc 	03 

o3' C.dio d C% 	bO Olf, Wo VP0 G' O4 to 

o c' d=t  

QZYP7t 

CC3 	 :i= • 

C, 

Q0 GVc 	7ZLC c 

OJ cxCJa 



1,8 

Na c 	c'uVr2 179 flLz 

4 uccoa ezvowca Do 

	

cco VIt 	 ccaw U004 in 

lam I=Octica lotalev" btoc 

cco D=Csz to ocrA-r",zn 9'a tho 01#6 to 007 

	

O 	&I Dho 

	

02 ttto 	TCO so vcvj. facrogos Rw 	t2o 
bo 	Ox,i OW tco 

	

co 4cc ju 	 c 	izLo i2c :Uo Q0  

Ulcctszootzoa of =j oov=3c 	ao 
09 OcItiq-', 

oqla2fa c: 	icc: Qoa 

Dth o140 md cic bco i4i 	izo 

h Q2O3 voto,%loo wo VCVJK 4ezo 

 

vcvtoldo o ø2oG crc 	c: 

bo Roaot 	mcguvo to ziz 	c2c Cz' 

c) ao 	of czd 
c 	 L-0 Vcuqroo  

C:4 	OCc e3 	 zGoec3 

aco *2 olczt~zo  

b) ocotom va*caralca 

007aa oz 	 bo xcc 

c' oix10 cz7c £x 	C 



49 

ccIcc 

=0a'W03 V'fa 	0 X13 	; 47 W%a 3 %C 

2tj oz 

C wQ C 	 o co c.ogo*cocz 

v 	°+r cc i4a co . co oc cVOo T 

ccc 	=~ 	cw Q 2t7  

tM 	bo o  

" wM cl~G c Q;C c'4 	wo ' to ba 	tO cuutu 

0 X3 	ewcvo 

tp 	 '*0w 140 

cNxO 

0 	'c 	"c310 2c 0 	lo Wi 	t; 

O Ia oz Cava# MC tam m 	e 



crlk7 C24 MOW AmzoclaocCOO ic 

Zi t 	 to co .O 	c 
U0 *to of 	 cMb 	o brcc 

vc 

	

to 	cx 

AQ V110 OCQ cYt?O 

cz o V.-:1 & 	t7 co 

c nou.0mmscom qvoscatzmm a"-.p Wca to Q 
go z.o bo cj 

	

cc' £c 	&c3 

?OC7 	Q? tao DWO cz tho bco . 

O2O 

rilob 4192ax:4  

O 	o 	atci OCc O Cco •Y 
awoz av QOMO 0s 

rcgvlaca ml ca Wo txo t2 c3 a 	oca Do 

to 	 ho W, 00 09 C. 	QLø 	tciboo ow 

cvo b= 

	

4o dcc 2cQ c?o tc 	øzX 	•x•c. 

_& o 'o CQCV,~am OR 

1cw"JOW M,%3010 Q2 2o mxa ew == 	mnlz,163  

Wz () cz' 21=0 

(2) 13o c4 m CIMVZ4,10 	ZJZO 

1=304 Ila2#5 occo 

o rxc. 

I 76/ 7 
• T1 !JBRARY UPflYFR!TY OF i-MUR  

ktUththL 



51 

	

2o =Ozltma 	to  

mig tt= 	3c1 	t 	cVi 

Oquirmcat to VezuIveN 2ho EO33 	O 

M-4 	czç to zc4tc 

2 	 txi 	 b 

to aGO in 	 b 

£c'a 	c*4o 

OcUo Xao &-layoln 	ro 

:t9i cet&oo An o 	 b4o o cc 

bamcz 4oc1 tx% 	cAcG c 	cdy 

JcLVi 	C3 '2ioo 	 c&r?c3 

tW 	tAPZO I)Q 

cc .4 cmQ cothod (2) vco 	io4 

catca tty 	G 	comd a,.,bc:7 5rjc3 

c (5) 	 cmvo 

oyC3 tn 	(2)d 	cz 

W iQ 	t 	 O QOs 

ocnjktzs~ixlco acca ta tx2czar cu 

Auto Um Cal cz?othocc9bro 

ce ' 	 ) Q:'",7 	*c1 

aa 

c; 	oz 	4 W 5 	I 

J0 to 

VOW: 	 oc4o t2zc 	a. tx 



52 

oca bo clon4sc cfc c4man 	call 

%ca tX 	 v:crjo bo 03 or 

cdi Rmo 

az tho ctc 	bo 	c• o wcnoo 

or O Z2ZO 	 4' tho iac~p 

	

Lo cc 0C. cr&io CM, 	o thOt? 	coonz tho 

	

tb O1ttQZ tLua 	Lbt 

pccoz? 2cz io an )O cOQ 	t ttO 

aoG 3, 

nccco c 	 c1 

Q 	 a 

bc 	tWI *cn to noca In c1c:1 cao 



53 

13 

C-i 
1") 
, () r 	r, 

U ) 
rJ L. 

49w 



54 

Weto 	 or 

xt to C*_Mn tj 	O at (75) 

ctcoA 09 Z3 	 7 VdCttaz tho MOV t'ci 

ioCalloculvpo t 	occa 

In thQ 	to bc 

ocx o 

AZW, bo=o tobafitco tc c tho C=M= tr 0 

ortt c!JoZ OR nW?c VQC 	 cn 

eZNC42 C2OCX 	O qQO thQ vcw 	 cc 	t: 

o cc$o 	ccc 	02 GZU C$ 

t1* ct 

Co C2I 3tc 	o Vc01 =Ano fsa 

c 	ccr ndln3 tt• X 	crLn 

mq qO3 (Ocno ULt 	Oro 09 tho Ot1oo 

tZ O 	0C3 20 Q0 14t7 	0L? OCC. icj 

o2 Mo o 

3Xit a7 0 	0 J2; 0 o 

o: mo ccxo 	&*7 	?co c7o 

cc 	ctca. 

	

AWC12 	tOC4 



55 

c: 	Ecr'o tQ ioc 	IZ! Z? fl3 2t1 	ca0 
ø 

3Q oV ca co7o dcrim Val ccc ccc 

cca oovw Ecc oz1  c;3Ø 	bc• tQ4 1 

flC. C 	Zmz2 (2i) goZ 	 ? QZ?O 	cv, Au 
o Zt 	zo ;%j QVW.Z cZ= cic ec 

cco occ 	o tvo 	 co 
c3 	t 	 occ 

VIC 7C3 2? 	! Lo= 	 OO ZtZ* 

ccy ccjTIO 	 Lc o 	Go 

eAcm o2 0#92 	 o2 	Z cvQc azj 
Lo 	c*i c etc 	tef 	zo 

ic' QC4 o 	o 	 v 	Lc bccr.4 QUQ 

AJ oco crn 09 JIQ 

c 	a 	(fl) 	u3 
icAz DacWLo 4cc tn 

o cO 	(6 

A 0 =17 OGcc WOO 



56 

4 t13c3 o? ccMV2 DC3 ga LO1Gc 	eow 

ZO LO *030ti0 cG cLt4J 0 VC4 00-03 Lt C!30V~ U00 

ux o CmIrtao a 	 to qao 

C24 Carve CAA jvoa co Xcrocco 	 QQGO of 

cCcQ2 czo not 	 ro 	1 	D 

tho U00 vocalo CG4 bo 	Qp 2J ¶324 bQ3C$$? ba 

MOO lv4roloaacl swcoUacot=0 co oc4cd c 

Q ccDo 	2cT OZ2 orçzco 
CrQWWXCD co 	occ poTiC=ja tt? 	3c 

) 147MOLV 09 tacowtlccuoo0 c 

ro 3C3 	 tçTC O. 

aalolaccrUaa 09 wcrljwcAodQ bcbm.4=ZCoo  
DQt GZ? lUlo 1tJ *9 3Q eovcc b=ln  

o cmzo 

) 

	

09 044WInaro IM10 	ccj LO c3oo 	c2c 

09  

.A1Q ccicoMca ftv 2,00CMM5",,CZ  

3) 	cca oZ? ic32c) 	ODQ tzc cc 

	

SOCOVOCOo 4C:4" t CQA 0 	oa 	OG7c 

ot 	 v co0 	to aoca 



57 

0) 7Cc 	o zvc bc& 	cco n3 cr,,cOC3 

&o to 	itVc0 

3 x7 bo oano 	c 
c1 laql4 h Of 10 04::=. 014C)4 

09 Iviamlockocl 	c# 

to 	o cX acl4a zz maiw to 

O 4. 

43) Lvcumtoa Ot 44cmav md 	c 

4) 	 QcZC cc C= 

400 	 oc• cc 

) ugl&3 C'o uccov 	ci cc 	09 tho coco 

1Q t3O 09 cca 	QZO lam L 

cz, t? 4nccavouzz 

LjI co 

cz 	c 	o OQc 	 7 	UOLLi cc 

tlaco MO QOC~O* CC 2o 



58 

017  

h4vmoeawdlaca i 

E1 Lae 	co cr 08 

a AftOV VrVQV 04034404 Mr 0* o oo}t 

Waftomwico 	 O;ZO* 

a) 	 $ Qbo 	cz O7 

Q) 	ta d 	2 uo . coo 

Wks 	ac 

) 	 09 2a 

jcLcL 	cc) to 	VQ ZC22 

GCQG7, 	 cO2OZ, 

OO CO 	G27c3 cc 

ca 	Go 	02 Qo pojc coc 

to 2?c!)zO 	cj c 	co 

oZ tzo 

04 Ot ba? 	10 3 	 ell 	øc 

j c, c 

JC3O 	 WO 

Q) 	LQ bc 	occ  
b 	 cz 



59 

IOOO cc i3cclao, 

)cA hOr 	crco 	co gxn GO' 

e) 1002g  ctrO 

tilo 	 wo ag mtca sividoo 	bi 	 0) 2100 o 

th 1è1AO b:ø 4) 	 a) 

zc$ 	)aaacauoa tao 	} 	o o 

f tlae bnru 

or 

vlv,Vcm CL' Ezotcz ap OO 

a O 	 In 1oa 

a taUMtCjV 42t? 	, 	 th to 

o 	wo Lai 

cbco bv 

i3 	 cz10 tXQ v4ctm old,  

c:40 cvca cooc 	 to 

b7 	cazy fr ?cro c.c t 

c 	tr acj Uuo 

crrc 	OioOc. 

U31 do 	a OEO Q 	barta  

(co) co a 	 cvo ccc 

2 	 zxo 1)7 him  

'tb=txA 1.4m 



L1 Lo to Cloncloacoo mrQUO 09 

ao A 4 io vc'o o 	o 	. 

Qo Zz4 	$ 

xn to 4AVOLfta 90=4 L 2 144 'Wu) 
mAy Uozo eC 

c1G3 ttho 	&m 

ètZ 

bo 	oS 	. o. bt: 	 10 

&:A 3otCt 24o tE, to 

bcta t=2 A 	 c 	tv ix 	o 0=0 

"a *v 41AQ 

3's 00% 5 	O:c coamalcm,4 t 

[IL 

142 

A 

O=tmCtw oe tho tz QZ 

A 



61 

r 	c 

412  o J Doilipta 

oo 	ovo ao0o *9 'Ao b 

11 c i*o toqol umzw ot qo U 

tv the M4 4tho ( ota tPla , o 

CQ3 

o tt GVC O 	1)Q czxz 

0 	 LtCZ 

81 	O 

fl iZ4•  O 	an  

act ?cWiG 

5694*6 %vo= wrdw I 

*ciOC 	ccj OtLO 	Q 

bzMXUa,`3* 04? t4t czz 

 =W=Izcd 	4ij 

t 	cro t4fl ovccx *art  

3 to aUcc= tt 	 Q, cz 	GC 	O. 

33CCOi $.:: I0 42-vc3o or 	o z'o 	Pc 

ctqc ttxx 

Li 



62 

GS. Q=C=vcr4sca 8 

2co oC o=0: PM wc£rjtc 

~Com-ao to czvcn an 

, •a 	 £ 
7700 

a 	 cci C3 1c Oinc, gCom tho 	c4c 

*40 .?O of 	I 

xt to olzo aboaco i 	cX **Z 	 40  

tzv ftluoc~o cy 

o e 	 Q 	'2o 

o b' øZ bo Zo C=w-k t4cZAMca co taaedaa eco 

In *O G2. 

2z 	cixo DWiO W4G coc 0=0 
crvw 	w 	A&o 09 a bcolll c?Q 	y c4 

Rc Oa thc MAC& vbotcWcDb*  

2) 

UX 	co GZ3 

v) 

 

0/=c 

PC,"-.Czla gorm 

VU) D,7a42G'l 90-q410 

VW 	 0 gom 



a  11 czto cco to t1lo 

eewc 	i 	 10 &cLo 

OUCCUR ciwc cad Azr o 	cozo 

Gco rtwo0 	 to 

3 oQac4 ao 

c:=7 * 

,AM 
 

tam lclportma waoa,040.44 02 ,W10 Zino= Cco 

ccco 	 cv to 3co 

Al Ag tX 	? OtO'CZ?) 

moo 	tottA oh=dlcoI=Pvho amzla~cl it at  
0 

O1OZO 	a 

ZOV  co 	(=o00 eo) to 

L4C47 	Q C4t OO 

ccJ 	z'tho uaOct cco vcccWo øc 	4 

2i0 3Ot' (tZk £o 	xzo) .o 

courc4 

 

09 vcS 	onto c o 

Q)C3O c 	c. 	 ?cMQi' al 

42cr v4o cAcno C1$7 C 



64 

50 5%2 

AC ' ii10 	ctroc 	eiuq G' 

iaey P t 	t o1ec iOZtø a7 U*M irea 

of 

Ge*o3t=AY-710 Lavolves c lXrOtOaCUO d44 

09 41"e waier and ot 4$uje Wateno Thio to tho 

OW7 tuoladW, thio 	 OCeL 

j!v&c tGQQ, GZO 0g 1C3 	* roctoa to 

o 	 *aciatit 40=00f ad4 tmo ø'to. 

3,5.7 	uoU 

e10 oc 	 zc4 or  

OLQ or uonporouvj h.catvxcd or 	 amd molev or 

fty oat ba (O4231 	404 on tho am cl=isl PLhO 

t 	tict? 	 4'c1 	 ctrtoja q7wios of  

1QØO do 	LG4LW of ct1 t":. i2* rookafAl 

type cri t1 

Li4z 	4o4 13O1% La $nZ 

aaOunt OZ ztwXt 

V1c4A 

tAo W04's3 bavlzki "VorcAA xtovtoca 	CtIZ' 4ittLoby 

4=0010tiVZ MAO Uaa zi4 	tu U000 OM bO 

transforrad 0A '40 U10 )WO ups 2110 lwOvj<4GO at tbo Oxtcmt 

azd typo  of co tozz, eoco Im, orant torttton rolar4ina  



66 

c 	zoo 
i 10110t3 	2 gl tac 	 Oh 

tO 

COV' .. 	w 	" 43 ua o`m 	`anza Z4 °'rho 

AoAQstcococ 	a =0 

a 	'0.+ -  9 G 	 c1 

C"2Z f' Qd  

r' t co 0CrU rOZO td 	,+ 	ccio 

a A # 

 

co to e4  

*' 	 7 c c c o 	. 



65 

-.vc39 rcc c c, 1 c 	s',10 rro+ 0̀i v *&" 

`ta 	CQ Q.O 	WbOa i `tea 

Zci O I 
Leo * a' occc, GI O OOD ~ Oa%v0* 

a 

	

	 t•aA 

 o 
GO 	 t OQO CVO 

GQz41ma o c trioXDOZvi t 0 LaVO 0 nth 0 
is 

o tam Gcc3'u cc 

	

c døatt 	►cr 0 cco 	Lo 
t3Q #tt3' a 

c ofcoa WO 
"'": 	to Oc PM + 

flco 	bco CQ  
C O G9aM 	WO L ttc 

=0 

 

o cxtz 	A 	ccy to4t' wj 



66 

	

.=c t OiQ mu '` .. ' ' 	tuft 	Zfl* c► a' p) ti 

cty, cox 

to 	o i ezt Cco 	c 4A Mo 

CO 	 cO3 	 O 	C7 

tbO O 04. 	0 3 	 'q f 

at t 	to lz O cc 	v 	&03 	t 	a 

co 	c c27c 	C3 v " 

3IC' 

 

	

tG bo+ 	Iw 

	

X cec 	G 	 v ' 	ms's 

OO oboxc 	ccc3 t 

 .otQi cc ho 	s 
LO 

xm o 	?cCC2, c„ 	e o 1 £o. 

;=  

et c 



67 

tA ieTZa 017 rh cAH8IP2 rOR 1ow XNEa AND SH ~+►? 

4020 us AS  

The soures of ass. river is saidt to be eeir Euud 
a awl spring nest Raht q pains. Unlike other major 
•rivers of Uorth fndis It to not fed by tursl I****. The 
ca. sian1e , ,.s bitween 3ongit&d. 76 56* 8 +1 ► 71'S2, 

d 3 etitiude 3130' 0 to 32W 2N amid occupies the area of 
*bau t 4 	?as, out of which abort 1400 kts2 to pernensntly 
covered y saws ,V*x asan is the principsI Mary 
of river 4t1e3 in the Indus river b44n. Høt of the 
c*tsent ars prises of precipi . e*ss 4eps and try* 
peaks 490 ndnZy bzre. The river is mealy 9 . by .*us end 
çgl sci Malt b a.ddas the i*$iifa31 The oroqspMc pette. 
of the cetahm.t is •*U that there are I4yh mountains in 
the *not as well as the north of the 4v'+ 	lley. There 

to a high Adge on the Waist and a nit of i hills 
ring 

 
from 950 $a t 120 is to height, The rivet 

oriq&n*tLng fros less Rol takes a s0uthu.wetet1y tirectLcn 
upto zulu end then ts&os a a 	aterly di ectlo ► upto its 
con fl usu with Tirth n. and 3*th rivers. It age fIows in 
southuweaterly di rec on upte Pre r, down stm Of .aa~, ,~► 



M 1 

't bwd s Mps of  x`ivtw + a* in upper xsethms to very steep, 
and the average veu of the bad .sl+r trorA 1atasng pass to 

Kensli is about 18 	$uis1UU W lu. but 1.6 */ke, 
ad tats. Kau Lar ji. *bout a 

The prin p t t*rigs of asas dvarupto 
46VJi site *mac Allzn MaU1ch near X411* 	*4 * d, near 

kulu# Parvati dvisr Slate unttLr, Thjcthen enA Sainj dust* 

near rj (Apptndi sz) xx Vii** t4butartam her +4)t 
rcannial tow w i va ss aM dar y rig dl:Uterant un thi 

of the year. The * rlspant area at a *fie of I Vinci to 4 i 
( Is 25344) with ointours at ZOO ft ( 611 a, w roxi 	ly) 
interval As *hoWt in tho 4p*n * U. 

4,2• OiPUTXUOO OF micMT C Ago £2 ZZP Y A x d 

4 ► .1 MAJMEUT OFBA3ZU M1A. 
/3441» 

AXsa Of L ,rJi^sn4 Its sabbeetr#a were *"*U *4 

with the help of a planieat.r and the average values are guys►» 

in the table number (4,1) , 

4' 2.2,,UVMM,R OF ` I'J40 

AU the CtAmm *oot4inj to their oxdet in 
srn i► 	*tchment wars utant,d and the total wnbsr is 
ta4ted in the table utambr (4.1),  

42. 3,TOT 100"I o ► S'0 AM 

AS a*tanqed to orders, the re 	tiVe loath* 
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of the Atrs wate Neared d theds am gig to t&4l, 
110. $4*3 4 	 - 

	

it is + aza3Iy føund by ss3.cthg 	to 	a* 
ssU.r 	bi ans, £tndinq the fiber of ntara + tt bye 
line *nc2 dividinq At by the itusber of Aseeta. Here the 
relief 	i calculated 	taking the elevation  eZeveti*i dff.rencs 
btw.en bad iath end the ea*t point on the basin purii*ster. 
The VAklU*s 4r given in table ( 44),  

4* 2,5 	ORi t ' P1CZ. HQ UOW'RXC 	U' A ( S 

The *shut pareaeters jke the ata r density, 
•*t 	£reu.ncy etc., buys been caZ4atwd as according to 
the definition given in *x' .c+s ( 3.5. 3) end tebeleUsd In the 
table 4.1) 

4.3. 	v3QETht CDVEØ AUD I4UID U 	RAMM, 

An stmt ha beads to identUy and 
debate the vegetal Cover end land use fa.res using vL i . 

rots x*tation technic$us, #rte 13250,000 blow up of I.P 	? 
.nac x'y dated 2nd Dean at. 1992. PPi ve distinct tonal vit a an* 

could be tecoqniaed In the paper print. Die , 	r*tdion 
includda to f *tuna Uko the shot Iry tvd se*, A i 	p4a u 
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thin forest, thick forest and bare-and- cultivated land which 

are shown in the appendix III • The areal coverage of the 

features are given below in table No. (4.2) . The hydrologic 

behaviour of forest and range lands and relationship of land 

use to water yield and stream flow has been studied quite 

extensively. These studies have gradually lead to an understand-

ing of some of the basic relationships between land use and run-

off, debri, s deposition, the schooling of stream channels, 

silting of reservoirs, storm flows, and other phenomena that 

have followed excessive logging, cultivating, burning, and 

grazing of forest lands and range lands. 

TABLE 4.2. 
E rp C e~ 	C 	 c Iti i4/tj CA'l'c lf~G~ri 

Sl.No. 	VEGETAL COVER & 	AREA 	PERCENTAGE OF 
LAND USE FEATURES 	KMZ 	CATCHMENT(%) 

I snow cover 1451 29.66 

2 Alpine pasture 552 11.29 

3 Thin Forest 523 10.69 

4 Thick Forest 1359 27.78 

5 Bare and Cultivated 1006 20.57 
land 

Y 

rs 	SNOW COVERAGE IN IARJI C1 TCHMENT USING THE LAND SAT 
IMAGERIES. 



0.4 0 	SNOW SNO4 VCRAGE I d  
LD•3Xx  

4.4.1. 	3 3 ►8AT 3Et-'icz1Moa 

Tics tau cAtctunt Upstreamupr3txu13M of L#rji. 
is t iit1a4icd with the help of the a 4t.t ptet 	L D A 

Lm ort& i from Spam r' plic tioft Centço, Ahrn*sdibad of 

the following auto ais 2Z Wit., 1972, 3 Va ::n? ar,. 1912, 

3 Harr %,,. 1973, 21 Howh, 1973, 2nd Haar+c , 1975., I ril, 

1916 n3 27 March, 1977. ^horn i*gerioc w In D nd 

S nI 7 ndata: 	 Of .l 1000 000. The are 

in fjqu rt ( 4.1, 4.2, 4.3). 

44.2. =, DY 07 l tiOW.COTRED fltt3lOUS O4 LSflLSAT 

L,A D i zt7eXicao above of the 
mac cart t' up ioc c o f Larji, wexe nalyed. The 

ovox 	crt 	from the i oziet end tto8l c rat 
of tti 	now eovc r in cacti pub I3I,iin we s 4aure . ''4i~►0 
arear ittUln iU fi-jumgr C 441, 4 2, 4.3). 

ma A'. Cul to 4to t l t teak in tablo 

Pram the 1,t SJT T tmgoria3 it ic 

Ta r r 	irnib1* that thO 	t O rn W CeVcJx' 

r dui3.1y inc a a frorn the month 09 1 tenbtr to farhh. 

This can be ob,rvd tram thtD data in the ti 14c pia. (4.3). 

Snow c c row:;d t maximim In Via Wirth of March aftor 

wtile,h it tpi* tei 4w* t mal tng. Prom o,tt .3,'r aberviti n  

it has moo zon £ nd that the Satlo j and 130ft cmtehmont3 
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FIG.IVI)LANDSAT IMAGE DATE 21 MAR 
1973 MSS 7 

FIG.IV I LANDSAT IMAGE DATE 3 MAR 
1973 MSS 5 

FIG. 4 . 2 LANDSAT IMAGERIES OF BEAS CATCHMENT UP STREAM 

OF LARJI 

FIG.(III) LANDSAT IMAGE DATE 22 SEP 

1972 MSS 5 

FIG. (iV) LANDSAT IMAGE DATE 3 DEC 

1972 MSS 5 

r5 

SCALE ' --I l000000 

far 



;.(VII) LANDSAT IMAGE FIG.(VlII) LANDSAT IMAGE 

DATE 21 MAR. 1973 MSS 5 	 DATE 2 MAR. 1975 MSS 7 

Scni F- i • innn.nnn 

(I •X) LANDSAT IMAGE 
	

FIG. (X) LANDSAT IMAGE 
\TE 1 APR. 1976 MSS 5 

	
DATE 27 MAR 1977 MSS 5 

G.43 LANDSAT IMAGERIES OF BEAS CATCHMENT UP STREAM 
OF LARJI 
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have xseø.rji*s snow oV*sqs in the tanth* of V*zizy sad 

it is also Loterasting to note that the snow 

co'Veje In Ui* trz*arie* teken on the too* 44y in. NOW 

5 and iIsnd 7 age uot the same. Theeet*n be obe*rva4 

fz* the f&cre* 4.1(1), 4.1(U), 4.2(UL) 4.2(iv), 

4(vi) and 4.30U). 

Theae i***30 rise 	Lflf*imt4 Bead 7 

indicates 3..am snow thft is the.* of the vba 3904 S. 

These values of areal extent of vwwwvor 164 zeeg*ared on 

Band $ and Send 7 LMDSA imAgeries at 16100o,000 scale 

h4sv5 been tabuX.tsd in table No*( 43) and also plotted 

*1 a graph In figure ( 4.4) • A lines trot LnoaAued 

at an angl. of 371  ftoa the Za)45 of this U33 5 has been 
observed from the grmphw  

4.4,3. 218 WOW CQYR 1D SUNOFF ZIAT2 

The igias of the t*ths of march 

indicate the extent of snow covets e in the basin before 

the malting sesatan. Thurafo*, it is Possiblo to get a 

elation ship between the snow c erage of the be*Ltn before 

the melting aaaiors anti the sua.qe*t saaatnl malt AnoU, 

Froft the figures ( 4,3(vjD, (viii), (ix) anti (x) ) the 

snow-covered areas of the *ub.4M sins bve been m**&red 

and the values tabulated In table Noo  (4.3), TUO cuz*u1tiVs 

sum of daily dischrcss in the  uuthg H*rcl-May 

as shown In tails ( 4.4) and the snow covarago ta bean 
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Curve- 
plotts6 as zi in fJ gU ,' ( 4.5). 	e, 	U*i prat 
be &tttsd tu tMus Mte6. plottedd points* feri ticha 
dai 1t 

 
of 19730, 1975, 1976 and 1977 b=4ve be # 4. A 

butte` *►1ntiut sh 	be Vat, by a*k more nor of 
year* of data. 

Th. atow cv.r.d*r*as 	the baiins 444 
the arn4etive auto of svere 4t*di rq s obtisifl4d f 
the taxiuum en4 nt 	d1sch rges of the is tt * 14rdlo 
April WA ftuy es shvn in table no. 4I S) have ban also 

'U I In g*tting ►dtd1ar ralitionihip. Her* +MA ccponen- 
%1 	tvs also can be fi cam. 

At shown in fiDue( 4,6) • It IS jiving 
e better Sit thanformer case. P 	these curves 
it is vident1 rcn,ltied that with nacre snow ouverags 
tars seasonal zn3of can be ezpected. 

lb 	nai34er*ti Of the d%iifl 
9 ► .c ► An 1 	otcal fee ce have boon tam 

into 	 snt, where s* this 	Z4 40 g. locally and 
offQet the ~€!rgo* 

4 0 3. 	totQ1X143C Fort NOV •T £WUOE1 t 'U ZA- 
WBXKG N LT A1QH (NAROX U $a )' 

The bs c phtnemnS involved in the 

snowutalt process has been of major interest to hydrolojtsts  
and of is inv,lvsd in su 	ow focsitinq. it is 
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3 	2  SNOW COVER AREA ( 10 x KM 

FIG. 4. 6 RELATION BETWEEN THE SNOW COVERAGE AND 
CUMULATIVE AVERAGE DISCHARGE OF MONTHS 

MARCH-APRIL - MAY. IN LARGI CATCHMENT. 
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port in that tho hy;Jx%)lcViM=t undrztzt1 the n-*t tr t 

ovid ditriuUon O ' ain ftl and 	iavatcra in t ,tvcd 

in the wt w t t pat 	. ' tie la to xakc odoz* ez3timat + 

of 	th a : .anL1ot glt , iv€d 	tt  

ucLgiy : 1 tod e2ot.i 10 dvci]. io in 

mQfltOiflIØ bdin3 tt1 nOX311y tcz WAtUeo U4 pcci.s 

pit tiofl zrO the only oy vailx ble once. 

Zn ca a biLr a tt:ecnatis 	d :Lcn 

neaml (L CO3t& to Peb 	y) an t  61o1. t o av 

( ckr alltc, Z4 y> are 	118 iUt2  

ow.r rraoi t UnQf. Dtrint them 	cmo tho b3oiin cn  

t ttvo prum t u.covor eci tOortry rno -oovogd 

t roa, and the no s o `-covert 	.a. 

The corici phopby cn provl4o the 

'XtOn t O GflOSI oag in ti th xo Via! cnd incce."rao,ai 1 

1O ' tb h 9 "c 4 t 01 ov i' .o Z4U o, 

In t 	3rra cti dcld piaipitti43fl hV tO bt 

t& inta c ri d r2st. . 

4i . 5 41a AUHFTXOiS" IN ThE 	RODOE. ". 

,, 	' e cl F."a nt is + ivAd into +A ti tu nci b n10 

to c Into occ*unt the o g °Aptd . aft act on 

the reci it ti  	4 the temper ttu:ao 
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2. The oontribitcm. to4n~1t cc 	fry bo 

the t 	ra r ,nisi pOftcflc 	 L3oec. 

3. die Att 	U3 	jyj mna *i t extend 

£~ Hovo r to+ rid Ldi x nd #sty a,oW. 

ne1 t Zei►s= fram aound to:day, Thii 

.o to ba ,~ ►+ db , ea 0 dortnq the :a*tooaa1ogtc1 

di ono pt iling th the cot 	ft, 

The pwc it4t,`toyk, 	in i 	crnuw,'etvid  

by tho jort itito , n ,bndo ,go sAba Bally 

Affect by to 	 ofEoct« icOOcC, 

oaeh band gcto &.ff tnt mcunt o1 p ec pJtat on 

inCCO41inç with Sao a2 tL tom . 

s.arZng ttae a-C*Xm ation 	 na t L, 

n .igibio. 	oator..aqua Of ciow In the vuiuuo 
a .tai• d.kx r~l b nd 8tart3 4ep1r tInc 4uritzy the 
mdti. t anecott only. 

6. 7e 10 :too counto6 9 	the noaei t n15 wall 

tea they imintiilin an the 	r d rez will 

includingdin thoO &o to ivupOca ties : d ,iw1 CU ► ttc 

7. 	 a pdxntncnt E c for atU. oc ..Ung rnosme1t ato  

Aro 	t r tamptitebaro cci r1  1, T to uth~c 

p 	s san in fiut n in h c6 t tt si a1et to the chow 

pack 4LQ . i 4 tivoly lOOa Lrn 	t z ld am not 

t&ten into o !iol 3err +Lon, 
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8. s rLng the a4"e * 4tion rietion the barns itatLon 
c o**tanafly retod tts42 ond *n fall 

tm the s di*j, Datinq $ "b tiI ains the  

ttn ex*ti i* near Ire*sing p4n this gain 
t t1l n an th* *cui*si.rnted *tow pd .Is 4011440"d 

to brn. 1 2* throutt contact 41  

UnUrXy n *low#  Ht we rn4, the 	u tm+ ,its 
0*4 got asiowf&U inrnt.*4 ue to thø a 

4 i 5.2. IR DZV GX0 02 TO S M " 

The basin is divided iito the t*aporary 
anwsrrd *on*. the periasnant *i+ - ►v.z'ed zone, and 
the nc a law-Paww w 	►a,, provided that the :beam is not 

1oa.t.ly covered by aw, Th*** divisions can be siode 
with th5 help of rwjulor . 	U? r at **t i4 p+ 	p ?* *. 

4.5.3. ThE NPMxV4Z ZN'0ELUV. C 	8 

TheWoo station to used provide  
input t Xa 	tw t the v*r1 *s vation W a*• 

The . *jn with ii cerUtin cn tsr th 	is iLvidid # ntU  

a nuabe.r of .1,vtticta %most  the t rt+ it * heights of fah; 

Or* cou** #0r.d to s prea*ntetiv of ts. soon.. The+Mier 

of zones will end un the time of the catcat *no the, 

av*i *b ity of t t* s 	r mss. 

ay use of the 1 	tar broach. the 
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dzi3y 	►t re$ £o r s r eons sre iiittt5d i y 	cdinQ 

tatXM  the WOOStetion. 

	

y ( fir hb 	 4i 4 • 

Where is the ily . r*ren trstLWø ( in ' 

b is the Sv 	( in Sk 

.r1 b are zbmcripts, mfewing to .1 *vs .+ 
zone I and the be*. Atstin reap*e . y 

`j 1+s en a 	' ,+ 	Cy datJV11E1 	f ► 	f.t #i .+ 
rpadentm the 3p*Es its. 

4.5.4 * PR (2Pi?%OH 29 ThC DES 

The psatpitstian both r 40 weU as 

snow in the ie*snteineoas beeth bee. 3 o ese* With bait d 

to ar çjr hic etf ct. Xnsteed of udncj s * 11e va3it. of 
the precipi tatLon rsordsd et the base ststLou, aos 
rsanebte int rem h tel v ui a Of piscLpi tatLon for the 
differs 	*man z a* ere rnssiqxwd for taking into 
+kc'count tha ato *p c .f fec .. The p 	it* tjeD t*Osi ►d 
by s qiven zone will be t ven by the *e4ustton. 

whorls Hi  iM the t etly pr*cipttati3fl twceived by the 

A* the deify precipitation ect4 *t the 

b**s station in . 
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is ths tht*s*snta1 vøiwi of tbs Precipitation  
with &.øvt.to*i th S1W3 p*Ax"I  

VW ACJWZTXOt1 0? 3U014 XtI 2I1 RAVATION CEO 

atewf*U Oamri"q f*øin Uov*nb*r to 

n9un4 rntd44arh can be t*k.n into account as the stote4 
water in Vie foxm Gt snow, kmspinq. in 4tsw that n4gligible  

amount of snowmit occur turing this pIrto4 as tovisraturob 
generally zismin near frsø*tng point. DUtersnt aunts 
of a*tow is sstOtisd In vsrious .1.vst*t softeS dkko tD 

tt*ø ogr*pMc 	an the atowfslX. 

4.5.80 OWtPTZOH O' anOk1LT 

inrn those to scanty tuft  rilift during the 
saowuzsit sassi, the tiow in ths *time=* its mainly 
ctribst*d fzotn the snu*it. 

¶be daily 5ftO4t di.pth Lii csttia.tsr 

using the dqc*s tiy method is given by 

wh*re'14'* the dimly sno.lt in om 
's'i; the %:ø Jy f*at in CM e .1  ç4  

As the number of degree days mn OCd. 
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3f 	s dspth of water r*wI d by rain in 	o. 
r in gLv., ` 

PaN 4 4) 

Where D Lu the depth of Water reitsd by r rtrn .n C. 

N its ter , ai 1 4Spt i in tom. 

TV is the t* 	of rs n in C, ti  	een  

be rpreasnt*d by the wet bulb taø*p afire: 

00 is the xiitio of heat of fusion of ice to the 

	

e fio of of .ter i+i# iM 	a 00 

'Raw tt' n ► to iGnstd.rat3.on  

*LiVdttOfl m+ * A, the 4etly snielt Lu 1143/0) .mac 
with the degree dry caett of v* by, 

N 

	

	
( '*,) 

86400(e) 

Where ax is the daily o 1 t in03/41 

04 ii the dt r s t ey factor In  

Ta is the number of degree days in degeucd  

AA to 	sage*. of aon. + in a~ 

8, 400(8) I* th* number of 	t$ per day, with 
coitrnra the daily snow melt voles into 

97 
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Tits a'.It due to the rain in the .lav*tian 
son* A Is qivers by 

s *HA . ___ 

sI 	864=40 

PJh*re 	rr La the, ate t + (P to rain In aO A ~ 
in a3/s 

"4 iii the c atnZ .i tMptb In *a 

TrA I * the t**p* re tsar of the nuts in zone A 

the araa of the am* A to t 

8 400 tai 	;a the .n +rr *f a ►cnda per dory 

80 to the ratio of the heat of fttaton of 
tent to the *pea , Ue heat of water 
(d i&A"414t * *C) 

Thenefre, the tøt1, 46AJ 	omal t edi c ax. p 
in a f 0 for the **cbthed of ;fact isgiven fir' 

A4.rA'*QA*QVA 	(4 7 )  

The tato" ,A exists Only if rain is : r on 
the p rt. lar day. 

The •nQwm*l t continues ttU a1 . the snow Itss 
etn*p ate3y depleted ou  out of t se 20n*, the ifo *, it is 
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arts)) t to keep in acct to 4iUy s)ene of the 
equivalent WA%a Ito 	in thQ teiporaxy per AS* 

4.5.7. TWO S OF 50flW OAPP 

In Most +r s,0WMe1 % 	a4mtiorirn motet 

be simpXUied owing 'o lads of detsUed det*an the carry 
baXance, However, to a +z .s wt4 	 t result 	be 

OV*Z'*PtaLtOwS4 by .i&p .. 	on 	v*1 u44 in sztr t eting 
•noisl t x*latt a £to on* point to the whole basin in 
ordsa : determine the doff, ^pact ham necessity of 

extra olatincj a tøo to e s 	to the v*rious pis 

Of the sin, th retent.ton at t *tltwtmt cm Its way. 
to the &ut2et Nuat be mssi dexed in a bro*d variety of 

ndL tioQi. 

in 	w4ys5mt* r * a*, the s4 t water 
i a only 4.1 eyed by

r
ar*Aatian throughthe ewww. Can se- 

tly the daily z *noff mmxk usk toifl+ 	* vi Ut two 

daily anowaslt , 0 Wpizj to the lair itrea Of 0 bs 
sn1 owinq to the submirface ru»oUU, only *r part of amt 
water appears in the +outflow within the next 2 
If no further 	elt we 	►" tpIece, the remaining 

water would lJ 	 t deyc *0 ~a 

flow ac ing to the emotion, 

Q_%kt 	 4.8) 
where % to the & 	. discharge Of ' e * owa*lt 

rac*asLn* *r 

k is thS recession eoefficieflt 
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t An to t*I* *0 tLL$sn*tOniwsi numb of 

	

tt 	C~►t*. 

If k x0ftra 4 for **sttip2s, to diot**tsron 
two 	 *tt+ 	days, r is the flwbg° of d r*, 

toff A js ObU4nsd kt Lx qt4 4 th* 
hy4 rAph* 

Qdta 	Q kt+dot 

	

0 	t~ 

wQ kt t  

tK 

With Q in units Of 	a In 03 ,mad k referring 
to l*d.aj intro, the runoff R1 in the first 24 bm*ra 
rtertinc with 	and ending with of in 

The totsirun of for k C.I , 	t so oc: is 

to 	4, , x86,6OO(`S 	( +,1 
to 

St bz 	ti iA+ 	w► at Ink ., k, into c q ett on 44,10) 

t 	t t 1.'k 	(4,1 

e R*aitinç the Initial**motion that no further sm 

stoma; t takes ac*, R ec ql * the first days ,nom t 
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( disr.gu thg moUU 1oa > . Thus the  thu recsftb  
cosffLciEDt k + tu. ,r s 4 itcoozding to ec. att$rn (4,12) > 

which part of thO l t 'fir flow* off in tIA f4 r*t 24 

dour#r 

If the 	*ova daily .Hoff vol s 

a* r*gtda4 an metric $*ciao# * tt OX (4.14 is 

4i8pZy d+ i'ud as t Alowmb 

a1 	,, . 	( 4.13)  
k4 

At .. 	Rt  ( I.-   .4c) 

Wbucs ""I  in tie dailyo *1t.. . Cunsj $'inq now 

th4t atr th mowm1 t willli take pl r on t M a* t.d day. 

the total daily runoff i 	.t* ted aia 

! 2  •* U2( 	k) + Rik 14» 14) 

The practical bu t ,oi values of k 

sba derived f u the di athi*rçsof the wm t 	, 

Tt staking Into acceitt thy► tentio Of l t wut.t, th 

daily sueelt ; not f fir# #a* of 'tea►  

%*i1( 1-k)+k 	-PI 	44415) 

Whiize R to the soft an th+ a 	d* in a 

is ttti snow rs3t on es a 	!hy #&3 
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a In an index £meeting the etpnte of day* 

k is the recession coefficient in the meting 

period and Is given by the xs1 t, +c , 

4, .a. TO DAILY VXZQ4AP= Vr$ ALZ.  

Aparticular she A As list cQn44exst. 

Dividing the ss Isti n (4.1 i) 'th ugh+t&t by ISs400 iA 	i 

to got the d$. s &i 	and sn r3 t in m3 's and ineluding 
the snDW , t das to C4AfMi).. th fok OWIng scQ*tL0n is 
arrivedeat its given below. 

i► 	. - (0". E ► )" ' 1»' 	+ 3 (Rs) nom, I ( 4.16 ) 

Where~Qs is the daily s:oeit 4iCft ►* a in M3/~► 

k in the recession coeff.tont with. I tidy £tt xvul, 

Ilk XA 

 

is the t* te). fly xjtoie1tdJ*oh rge ~ 

(m3/s) ob 	+ by th* + aO+ `t mot d sod 

duo to the rain as given in equstion (4.7) 

'eking iuu to cunt ter ossea and the .tntion of 

th4r suoWtol t, the dewily sn wusl t disttisrge f3on tdbi*tsd 
by all the stow-vr 'l zones, is gives by the ec *ti 

i n =C (lam► e+ ,, ,8 + 	, 	~w 	11 	1• 
n 

(-s 
#aM*2 k ( 4o173 
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Ipih~Y , 4 is ' he daily Ono ' t disetu*rqs , .u# 

OA, ► 	, * 	II ; 	'aad +E I 	+AZ* the 	t*1 	ilY 
3 t a h 	03/0ob*simd due to raMt And by 

$  
the dour" day a *ethod in :fir r 	s*ea A .9, 4 A 
irnd 13 that tWvs k1 	* 	. 

k is M r 	ar 	+ .ffiaiant! for 3 +4Y £nrvsI, 
it is a* thdet +fir 	cj the 	ssncs of diy 
C Is A f ai*#t +Ming for the l os .s. 

'. xain fall during the smowis.lt 
t ra 	IS u**ally 	` ' an thtas so. t of t?* flow At 

the xiv*.r is xtwL ted by the tntw lt. 'Sewfarm,, with  
thi dag 	day tho1 strn.It can be cl*al*ted with 
vaious dj eemt vilues of 	d, 	.ødsy factor so that 
the suiwe1t ttyax"oçjrph ota A*4 tom this 4 kiZy coeputad  
dLsharges by the is as o. (4.17) watch tha obarved 

dtratt rnoff by graph (t.e# extIudiflj this bass fluor) 
A t 4Ca year With 	ty ~i! ; 	't ewasun 40 
to be analysed Est. $i *$5Y%y trMI m this moat 
guitlis v&tuss of the daraeda factor for the missth 

of Nsrdt and pr21 aftd that for the month of Ray axe to 
be arrived at. The ntt of 	Mving ht ►ae 

pe m eta ►e 	avalue of the dowsawt .y fac Corr * 
mar v*tuwr Of dsqrse.t3isy factors canb► applied for 
coisputing the daily anal t discharge fur other y to 1i 
provided that no la" deviation in the et.urc4oqicel  
orb tions pail, fron ost year to othix. 
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0.5.9. a 	VA► sabJ OF s RU 0FP COEFF"CUN 8 P0tXI$ 
1IPDRARY . OWI VVfi)tp SA AND %Z N r3Ut 
cOV1RD AREA. 

me u i t er 	f "Lly + a+okfi S 

due to 'ill`` Q cin M / old tha ca * vs t w* 

* gtuq.4 43a saw* s**lttding ttr Wes ow 	( In ►3, " 
durn the me1tcsn 3 	t1cula► « 

The di U#er c s between those v*luea will 
q&v. til att&nt of detets 	in si/a) cunt 
i 	+~h infer l.t during the melt . en on. 

~ OR 0 '- - ~ 

Gene relJy dur 	the 4t 	;; Will be 0 411 
qu*ntity in Sri 	~ c i 

This ant cuntributssd by the rein fall 
at otiuel t twO cot,Onenta 00 9iV4II1 bw14s 

i 4..iL i + 	* 4 4,19) 
a  

86400 

the rirtfell In 03 `* 4uninn the melt aeeecft, 

C, Is the Jeff efficient Wales t.ikes into *cwt 

loi due to .vwpOre ttan (roe, the tirtpozeryx awetsd 

C2 to the Doff coeUietent to consider the bars due 

to eveporat tøtt end infil ti*t4tun iroN the nuns ziow ►vere4 

err.* A2 in N2 
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~1Hi 4L. 142 or 	of tho daily = n&4l d 
to) in to tooty rn oavoxod into. td tit t tt nu 

c a►' ,~ a t ,pativIy during'h+ tzttt noaton, 
(36400 i tho nwnox of coca in a toy tifljcha s rto. 

+0 roirn of r 	aui m) into  

Working with diEEoront y + ro iimiitr oquati s 1O U:k that 
u 	aotian 	29> too obtoineti Th t4ut1t to ZU it 
linoor o ntioni cun b +moo by en nl eb is riothuL bo 
autliriod in thea ou oc tsent par'rçjrt ph0 

4S. iO, itB MSMIC t4LDiOD io sow , ► s T oP U 

Zn tho AtbQtiC1 dit zrn&os of ttio 
,r r xl tz of obaoir ' i t on i t i o toc i and to for! ova 9ro 

tho døth tho boot or pIauAtblo .ca i t it ich thcy co 
cop 10 o E oordLnj. 

W120n tho qunitioa izici  
ds.taat.y Oro junction of cvc,rcl unknui qzthntiUot ut cb 
ore to b dttajntd, ttc zo antn b qeno=Uiy o6izcd 
to a fur on such o tho ultucj'O 

"mooieao4io #i poblam Id to find v ,uoa 

fox a cot o f to on qantiti ► X. ' in patch oar way that 

do cot of ivc oc ua tion. 

nix+'S xs#I 	 (4..2O) 

no 0 y =no 
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Called this equation of z  i .on s 

mayb atisfied an nearly as passible, w n th• t,sraber 

of ec + tions it +area Saar than the near of Und o X' 

and the er4itions  tx not strictly stjw.. with 

oa c o *r 

Thesolution to much 1, in" * is . ► a 

may bt, alt in ths Loil+wi ag tzt a. 

1. 	: t ly eater l ►x mr ecu*tion by its own 

40nIit&uits &It *••k, . r... AS  unnd thet Add th 	'to !t a 

diR 1l.. aqUtttQfl i.e. 

a2 X+*2Y Ø2n2  

MIS (*j4 fry + *a.. a) n 

20All ttid linear equations Y 1t* L*ZUM4ass su 

to obtain a uingqle* equation. as 

(a,+ *2+ .. 0 . • lk K * T a ( D i+ p2 + * * n 	C 4.22 

How equationC 4.21) sud C 4.32 citn be 

S ►gv.d sia sl u tneously to c apt this valww* OfX X14 Y 

0 
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4.5,11. M104M ,T '1X EiiE 1 . UM 	flE R NP!4L *R4O ' 

Part Of the cc1n; all on the Lupo:ate 

ano rcovexed area also flows along with the matt water. 

With thtscon*jdeatn the daily diecharga Can be 

txpzsm*e4 as 

( Qax ) ri * (G + OX) 4 1-k + ( II~t 	3t 4 4 * 23) 

WP**ra Q's c s the daily d ctw*Cg* its eat/s clue to tie 

stei ting of snag and the daily di a tom in m3/* cont:ibutad 

by tarty rc in, if any, on the temporary *now  -cove 	area. 

4 4„24) 
06400 

Wh.jre 	is t 	i dirga conttit*itsd by the raitall an 

this purer wterel area 

C1 to the rtrnof coefficient accenting the loss in the 
tetiporary `pow øcwered a M Al in m2 

l o is the rainfall n us it the teozisry sztoW #iar 1 laze ► r 

'►400 is the number of seconds in a day. 

U sting the at ation 4 4.23) hyt1sograph earl be plotted. 

The daily dir ti r (m /a) r i r to the innf*1l. i f any# 

faflinq pn tta : cm 	.+r yr +d area Is given bjj 

i 	r Cw 2 }1 2 A2 	(4.23) 
:f 00 
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Whore 	io thb L3c?UUJ3 acant4).AzthL by ` e rbiri!c1Zi 

on thtt ritm xnoWtoverod t f. 

C to the run of r ffi :iant in theprima~t3 r c~,~+ t+ 

A2 ir 

2 18 t t rtdnibfl in ra £r* tho nun w-covbr uune. 

$6400 in the n o. of e+ ds in t o d iy. 

This din*iarq Q. can b cupad rnpouod ø2 try oartIEy 

an tho y'irograptt ob inod by o , .axr. (L23), If tho 

tires o tht* concontration of catct:mcnt, provided umail 

and having appcL1t grad.Lcn, in loco than a clay. 

H+U 	el Sbxz ° al i1y diichargø thus obtained In 

 n 	Yn 	( 4. 24 ) 

The hydx0grap i throw ub i*izted by uz ip$ the 

o qua *t ( 4.26) uuld lend to abtattcpr ezgrent with 

the ob rvo t is d . g ph oxe3udinq tho  

Thi o tw th ri*: y cn b used in strAll rtrnot3 

catchcn t13 	da z ,pro jjn i + . Uiuii1y a va ley 

L t* t1*fl condLdored as tbe bAcntatton ptovL is t 

input d ~ ta to the c tstion 09 tho dtJy atno'wmlt 
di h rqo. ` r . g) . tsoc3t3•ogy two bcct a.tcn~io4 to be 
U IV-d in t O H s 1 t catct lc t,.. 
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4 	Awl=  	$*'$N ? $ 0lø1EV! Ofl* 

	

C 	it r 

 

Sligo "' 	of tI** +40 partly sl.ir.64th 

*nOV at the hL 	eZ*viti $M iiin fed, at 3w 

The vas $yst that Qsnmr ly se* Wi t . 
14 the ths4t' ROM# are the fates *! t*r 
biIflcN. The 7SS 	the 	*ØM *ØMt Ib e14 late thi 
fofl ws" ' ur Maw * 

T sna. 	asdstan peri. 

This p.xod**irs to the satths t D.esIte, 

	

xth1 	4 in*  fst ol saw MA sit, it 

gsnarsUy sezrs in the mlM is setod with the "w 

not of the Waster Di*Ugbin sorase the regioe. The aft in 

the 	t is nail y , to th 	aupp ~t*d 
by lamp sod "fit In V* l rhillyr12i .. 

b)The snit die* 

This mood refers 	 fros mtound 

	

to 44 JW* SU 	l to eostli rs!ntstnod in thO 
Ad. 

e 	l thiS 	1**toff 	1 he$tinQ 	lS 

s*l .* Therefore. hiqh in ow into the river ore 



?hls pd.d spats Em 044 Owo to WA 
044n toss Iwo 	of Its 	.in d**isg tbts p0sis 

777 

this 	IrtusUy. dl tho prictpitst$on is in tho r* 
of saw# end csns*$j:entiy irtvs. Iby is ontliroly ftofta.  ft 

4.0 at T$ mrat4*IC A$D *11flCL4G2 DATA AMM M so Tm 

44e1 I T 	M :TUikL DATA, 	,J 	S42 -L 

TM dilly is**ou and *!at** dots his bUr' eo11ttsd for  
the yost. 1911, 1977, 1,70 and 1979 b.s the 350 su1e link 
vX90"t Itmosvou *'g 0tvislok 04oft Of .P) 

lw 
 

plytss.raturs f0s' tho oe1tin "tied 
cgnsidszsd 1* this study is t.ias I in "ndl* (ZY 4, IV b 

IV 0) and plettid In figarso 

4.44i DU DØ1.& 
The dilly distho dma o11*cWd r For"" riior 

*ilnj risr, and Titanrivit 900 1913 to 1079 has been 
l* . 

 
from the Djitor: of ?an *erni suMs.. ns.r (UN) 

The doily dhdtsr o dits let tM $ansli ond L*rji 

ototiens tor the p.ed W* to 19" and 1973 to 197* rispoetIv.ly 
ban been 00fl.ct.0 tram the 35* end* link pt*j.set,RsssrUlir I 
Di,isisn,Psnd (H.P).Th* dl cisr 	to it LsrjI f the ennths 
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FIG.4.13(a) DAILY COMPUTED SNOWMELT RUNOFF INCLUDING DIRECT 

RUNOFF DUE TO RAINFALL AND DAILY GAUGED DISCHARGE 
(EXCLUDING BASE FLOW) IN MANALI 
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saga the investigation of the p „ceassa depafl1s basicell ca 

the aergtte W * aiw ►t of the verge factors intluenc .ng 
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anteoe3ent w t.z' atoeqe in a ba i . 3oth of these f ctors 
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which is the cutlet of the catchmont a&tatet1 at an eft vstirn 

of about 6000 it. ( 1830 t . *s elev*tio* 114 Hais r1i cunt 

vari*s Zzow 6000 ft ( 1830 rn) to l4000ft. (4270 m for toe, 

area under Crary snow ccwsr nd abovir 14000 ft( 4270 

fob' 
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molting jaacun, The pow acurnu1etLon i rte' axim a in tho 

year 197% nd m. tjit 	in site as 1977. With there irat erica 
one c n rakü. acunb1e ju g rn nt a ut tciiporory rtd 

+p rnancnS ctOw covor. 

(2 	' e lmaq ric a taken In N3S jmdicito tr. ,e ow rover 

than in "oc3 tahan in HS 7 on tho tonz day. The im 4, riev 

o f 22 S+ p bor 1972, 	3 Dcer, 1972 and 21 k ar'c:- 1973 

1iO ttt iod in this rocpeot. The onot oirsad 4rcaa of 

the iut catchmanta in LnrJi catn t in Ma 5 end M 7 Sara 

plotttd and a arraign line tuna bn ftttod with zn inclination 

cog 370 f a the X'nxtQ of the HS(I S. Thia phonornomon 
rt f`orti to the rol tthq con~Iitian none to ona rlinr causing 
conz i erable doeztnoe in the r eotcd near X.R. rc6ieton. 
SS 5 i thus found to b r ors epprupriuto Eor t now urVoy 

nine m- oi) W O. Ln tO3 :Cta in HG 7, 
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( 3) The snow covrsd eerero Sri var ua ru etchu*rita have 
al been plot 	against their awntlittive eisd rgss for 
Harc pxriS-Hey. An ecponentiel cz4rVe has been fits. 
This evidently sh ies that with tiger areal snow coverage  
more snowy t dieeMrge can be expected in the wAting 
sew dn. Koweveri the enow extents from the imeigeries 

.It be considered niongwith other factors very carefully 
to got 4 cwantngfu] b*.tLEakte... +Fuser result# can be 
expected working with wnl,rqed imugerf.ns and id tifying 
snow Set shadows. flowever, due to the rug ec io*s of the 
t* rxnin the 	- snow covered area cannot be eutimat~d. 

t4) Using the blcwn up LANLoA: made ga in " 5 of scale it 230.000 
dated Dec, 2, 1972 tae: vegetal cbvaX lard the land use features 
have been in tai pest, wi ad delineated an snoweovar, Alpine 

past tre, thin forest, thick forest and '!or* and cultivate 

lend. The Larji catchment In covered by snow era ttmn 

the other 	mss . which can also be ,c clud+ f rom  

Sri. ( 4.2). 

(5) The division of i enalf catchmsmt in five soy* of 

2000 ft. interval in e3tLtttd has been adequate. 

(6) A lapse rate of 1.53'C per 1000 ft. (305 s has been 

assigned from lit retue survey. Similar values of lapse 

rate have been obs eswd in the aatchxaent using the 

tai efe.+ u set* of Hetwtli end Uhuntar whidi is further 

down stream of tian4i at an elevation of 3535.25 tt( 3084.35 . 

liovevor, it In better to establish thLa relationship  a At 
0-v Lo 

a scat o n at 10,000 ft (3050 	wore available. 
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(7) Only cttd valwn o the itu$ttion of pc3ci. 

pShtt&Oflt th olovation eore bsod an ii ortuEc. s*ZVoyo 
They hvc ptRorutd 	n€ b .y t il Hosvcr. Eurthcr 
aitudy and data ,tai n cckd to entQblinh thi4 rclation, 

(8) Th* r3rowUrsa 	+ qnr a ,t cc n 2or tho 
yutir 1977 wars tbkont 1th the hcip oftha oitel3..tto irçjo. 

t epnn 09 iceurztttttoftOt wan 4il O cneludod ft* 
the atoUit 1z c ri f a Htivoir tcom va oii5 t i~Iacj' ox'Le 
are neadcd for t z ro t. 

(9) The tot oquivalcxn t OE tho no wan tkn c c 0.1 
t3ineo thc ectucl cm 	n of Vac t 1UWPd c 	not knO O 

lo) Tho idol of u ing ton3r1tuxe tzn prt innot factor 
&,,.n the pr, azs of unit h1.3 give h g4to u txr urn(jinç 	- .-.; i 
re lt. Tho dogr :o 1d iy actora of 0.0018 c °C t cad 

0.00315 4r CC 4" havo bn ued. 'tot yr lut t tiro wing 
15, 	 iti 

tzretnd eta Qv ra o vgiuo of 0.0027 +cam OC 4"1 givon, the 

Ii ra, arori roviatod. ' inc the if 12kkq on the o r- 

c t VO 10 c+cnty, no do ini. 	1USAOn c 
,ririvod by nave ling tho t itabi3,ity of the ncalt duo to 

in galling on the cre covcrdexoa, 

1i) ThO CQlCUl&tt6 Valueb of the ioeuct Ci and C2 no 
0.5951 r nd 0.278 of the rags galling on aiow cover aroo 

cir d r4infollinq on the nun —trot coxca arab 	ptctivoly 

aro reoramal4o thewjh further study lsa quid to invootigo a 

thc ptsy4cal oiq3iiftneo of theme vAluoi. 
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513. 8PC FOR Rx1SR ADZ •G 

Tho *bcoMat.t ►C 0£ rao itsa, &pth and 

+ oLt ' of  tnow, or* tc n tthl for tho popor tvtuation of 

tho ctotuolt ruzoft. atutiy is 0100 nom Via: cct 	ng 

tho bco Ltu, tho 3oDzzoc 9 otn.tt, tho pu lop= 

xa to#  tho qroo c ay victor nd tho xunoL cuoftciont. 

The av ibUty of the antotU ro 

rt %30fl!30d datn to $ in eonjunction s th nvontiona 

iettiodz ii 1 b y to iinprovø thoo+ c ar 	o2 the rtno .w i t 

foracootso* A thoco'agh at dye c1uuid b t9 to ao tother 

tho er u t re 4a to tai cd to cuit tho 

eonndi tiono prov4ilirty in the .mulaymtn ca tchion too 
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Polly Nun t*r*ute dma inNa%U yur 19 

Dat* Daily Da Daily Oat. out i 
now `om 

t) 

Mirth 
6.5 VIA ? ' 

19 0 13 174 8 14,5 

20 10 24 1745 9 24 

21 11 15 15.5 to 15.3 
22' 10.3 14 is 11 11 

23 10.5 2 17.5 12 11.5  

24 12 18 1. is ' 174 
25 22 to 16 14 1.5 

36 1205 20 15.5 is 174 

27 1244 21 13.5 i 1. 
29 2205 22  to 17 17 
29 a4 23 19,3 15 194 

30 13,5 2 4 19 19 21 
31 as 25 19 20 21.6 

21 21 21,5 
Avg" 
1 14 27 2t 22 10«5 
2 34 to 21 is 134 
3 12 29 2. 

13 V so 25 14 
S 144 2* IZ5 
6 11.5 l so 21 %* 
7 Iffi * 15$ 20 

to 29 13 
4 11.5 30 13 

it 1746 4 1415 
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POLL mean temp. retu data in l n. L Yearr 17*. 

vets Daily tats Daily Data Daily 
mean mean 

Msrd 
$3 3.5 4 10 31 246 

14 s 5 10 20 10 

is 6 4 21.s 29 13.5 

is 55 7 14 30 is's 

17 6 a 14 MAY 

1# 1 11.5 

19 7.5 10 14 i 18.5 
20 a 11 16 0 19 

t1 $i 12 17.5 4 19 

22 7 13 16 5 21 

23 10.5 14 10.6 6 21 

24 10 1s 17 7 21 

25 10 16 19.5 09 20.8 

26 21 it 9 30.5 

27 11 is 16 10 21.5 

2! 11 19 14 11 ii 

29 11.5 30 14.5 12 2115 

30 U.S 21 13 13 2215 

31 1i.5 22 14*5 14 21.5 

April 23 14 15 23 

i 10.5 24 1~i,5 16 22 

2 10.5 25 14,5 11 22 

3 1115 36 15 is 22.5 
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Date 	Daily 
T 

20 2 
22 U 

23 

V 22 
a 24 

29 4.5 

30 33 
31 22 
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Ddv [fl c CtU 

Sato 

rt  0116 Alt, DO ft 

zz to V too a 
80 MID V,  20 

144 to w to 

o 

iQ øt 

*4.0 	t. 

o MOD a 20*0 

2 AO 

0 ts  

o u 

v 
17*6 

to 27 

to Moo t 10 so 

V5 VIVO 99 Poo 

43 101 to 
ts &10 $ 
U ae 
t4 
Mo IV 1700 
U45 4.0 0 
M 

J 	*J-r'1A*rl*J iUl 	LFflI1L4 P'! 1L..JL__ 
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$sttd 641Y r.thføtl 	fkr.rrt am$$ In 

Dot 	1 C r of 	t 	r*inf U $h 
jr*er 	for ffu t aisysUe *ones 

	

at "Ma ( 	am lom 
9000 

to 
IOCCO 

to 
12000 

taw 
14000 1$000tt 

ft f ft  ft 

? 1,45 I+ 	$ 2.5 2.49$ 214S 

31.3,t$ 2«720 2.043 36M 3.345 3.5$ *e45 

3,4.E 0.S7 *i17 0.77 0i 0  

13.,i79 0.22 o.2'7 o.ai 0#41 0,57 0.67 

*0.4.9 Z3 2.345 2.59$ 2.045 3.09$ 3045 

10,5. 0,52 0,51 OA 0,77 0* 00"" 
21.5.79 2.32 2,445 2.0"5 2,D45 3,195 3,443 

3.5.79 0094 O,$ 1,09 1.19 1,29 1.39 

2 .3,70 .,N 6.18 toss 6 *7.3* 7.79 

T -0 

U1, JiLLiU.*r 

• 27*  
1L 	iin.T:itIrIfllrfliTh11*. 

*9.76 

I11 

21 23,36 25,16 
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Ysir 1 8. 

Date 
 

Drsily art ► 	t doily rainfall dspths for 
depths 	dUisn,nt eleven 	rmo (cam 
at rn 	} 

0000ft 0000tt l0000ft l2000tt Above 
to  BOOS Mt 1000 ft 12000 ft 140001t 	t  

17.3.7* 0.4* $a 9.0* 9.40 9. 100 
11.3.1* 

3.3' • ys 
, 3*749 3.995 4.243 4.495 

.3.71 1.03 1.145 1.395 1.445 1.895 2.143 
29.3.7* 0.34 0.39 0.49. 0.59 0.09 0.' 

0.50 0.63 0.73 0.03 0.93 1403 
4.4.78 1.12 1.245 1.495 1*74$ 19995 2.245 
17.4.78 1.22 1.345 1.595 1.045 2.095 2.345 
10.4.10 4.01 4.20 4.,60 5.00 5.48 5.81 
22.4.70 1.72 1. *45 2.095 2.345 2.595 2.045 
35..70 1.7$ 1.005 2.133 2..385 2.635 LOSS 
26..7 0.4 045 0.69 0.79 0.09 009  

31.9.71 0.22 0.27 0.37 0.47 0.57 0.67 

,r 	, 24.45 25.00 28.o 31,Z• 
TTT 

33,90 36.60 
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*stimte4 doLly &aitsfsiZ 	ffsrant *anar in au 
c. year 1977. 

Dot. PoUy rojnøw CpL* 	d*ily retnoU 	før 	fr t'~t 

6000 ft 0o ft ~ft i 
to to to to 

amft 10000 ft 1200 ft tuft U 

4 0,45 0.13 0.63 0.15 0.63 
104#77 0094 0,09 0,99 1.09 1,19 3,44  
6.4..77 2 2,945 3.195 3,445 3.895 
7,4,77 2,0 2,145 -20435 2,*3 2..935 3.1 
0.4..7 0022 0027 0. 0.4? 0.37 047 
10.4,17 042 0.11 0027 0.37 t'.47 0.57 
1110#7 0.44 0,4V 005" 0.49 0419 0 09  

*1.4.17 0#+44 0049 0.59 0.69 0.18 0.09  

.4.77 0,22 04? 0,31 0*47 0#67 0.4 
9,4.17 1.30 1,805 1.733 2.003 2.253 Ups" 

20.4.17 142 1.745 1*995 2.245 2,495 2 *74 
24,4. 44 *.Z5 toots 1+145 20115 2, 	1 

25.4.71 2,04. 2 2.413 2.465 2,935 3.145 
26,4.1" *.1 O5'  0.77 0:07 0,97 

28,4.17 1*" 1.8S 2,098 3.343 2,595 2#045 
39..4..77 2.$. 2.305 2435 ' ,B 5 2.35 3,355 
30,4,7 0,42 0*47 0,57 047 0.71 0,67  

4.5.77 3.06 5.20 SAID 409 4.40 40 

Car t8.. «. 
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- $WSIt 

& ... 2 3 
r.E 

V 	Lr4n1rt 

4 
11VT V NV .V1r 	r 	r1L,1L1. 

5 
Ju:,u 

0 
:xMir 

MU-NI* 

7 
L 

10.5.71 2.42 2.545 219S 3,045 39295  

14517 216 
V  

2.535 2.705 3,035 

IUSM 052 0.$1 0#77 %7 

27.5.17 002 0.31 0.11 0.57 047 0477 

29.5.77 20 2.205 210ASS 2,703 2,55 3.203 

30.5.77 0.4 0,47 0417 0007 
$•__ 	* -I -- J•w•'•- 	 swiw- 	 V 

,total 	3178 	33)5 	3.285 	42,35• 46.995 51.335 
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4 ,ty *nsip fall to + off *ies in xm*U 

Dst. 	Dail y daily ohs for 1 	f t 
th • mos 	+ 

6 am  
to  

20000 
to 

1*0000 

000Ut 10000* lam 1 

25,11.70 1*O0 12.03,, 14.55 17.05 19.5 

.1 *70 1740 15.45 17.95 20.45 22.93 

27.11.7* # 17.70 19.93 22.45 24,93 

2.1 »7* 2.20 11,43 19.95 2245 24,95 

14.1.7 #2,20 23.43 23.. 20,45 30. l9 

15.1.79 420 51.20 55.20 59.20 6310  

*6*1*7 36*40 17,65 20,13 #265 2%15 
170179 1420 8,10 0070 10,10 11.10 

20,1.79 0,20 0.7 9.70 1000 11.70 

21.1.79 25.20 26.45 31..45 33.95 

2 , .79 4.20 4940 53,20 51,20 61.20 

*9,1.79 0420 1..70 7,70 0,10 9.10 

1.79 10,00 19,23 2*,70 24,25 26.70 

2..79 *5520 17.45 10495 22.45 24.95 

16.2.79 3.20 $*1* 4,70 5.10 solo 
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174.79 440 4.10 Baa 7.70 
19.2.  1440 15,45 11,95 20,45 2* 
20.2,79 49,20 51,30 55, 20 591#20 69.20  
31,2.19 P.00 9.50 10.50 11.50 12,5* 
23..79 14.50 16006 CMS 21.03 23.33 

4.20 4*70 26#2 	i 5,70 6.10 7070. 

2.3.79 16#20 17.45 19,95 22.45 24.9 
3* 309 45.20 41,20 51.2* 5540 59.20 
4.3.19 17.4 1$.65 21.15 23.65 26,13 

5, 3,79 22040 2569 26.15 26,55 31,13 

6, 3.7, 26,60 241506 30.33 32,03 33.33 

1. 30.40 31.63 3415 X.S$ 39015 

5, 3.79 14.20 15.43 17.93 20,45 22,95 

0.3.79 90 10#43 *2.93 lDo4$ 11495 

17* 3*" )4.20 11,45 19,95 *2.45 24.45 

571.00 •a.as *%.fl 1474$ 417*" 
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PMOIX i (b) 

D*to 	Daily .snow (;txtted daily *nos toll dspi rs for dUfsx.nt 
depths el 	*ns to* 
cordsd at 

GOOD ft to Ø0CJ0t 10000 It 12000 it /4aYta lr` # 000 ft to 
100{0t 32000 it 14000 ft 

B.11.71 4.80 5.30 ! .30 7,3 1,30  
9.32.77 7.*40 7.90 0.90 9.9 10.90 
30.11.77 10.00 10.50 21.50 12.50 33.50 
1.12..77 46!40 48.40 52*40 54.40 60.40 
10.13.77 4.60 5.10 4.10 7.10 1.10 
27.13.77 16.20 17.45 19.95 23.45 24.95 
20.13.77 42.60 44*60 40.60 52.60 56.60 
28.12.77 14.2.o 33,.45 11.93 20,45 23.95 
26. 12.77 3 *20 40.45 53.95 45.45 47.95 
21.12.77 12.00 13.25 15.75 10.25 20.75 

38,.13#77 2*00 2.50 3.50 4.50 5.5  

29.12.77 2,00 3.50 3.50 4.50 5.50  

13.1.78 14.40 1,e5 30.35 20.05 3I.35 

14. 1.78 19.20 2i.45 2309 35.45 27.95. 

23.1,79 9.04) 9.19 10.0 11.50 12.50 

26.1.7* 45.40 4?.40 5.4O 55.40 59.40 

38.1.70 36*90 36.05 40.55 43.05 45.58 

39.1*70 34.00 39..$5 465 44.25 46.75 

9.29 79 3.20 3070 4.70 5.70 6.70 

6.3*70 4.00 4.30 5o 6.50 7.50 

7..3.7$ 31.60 22.93 35.35 27.45 30.35 



15.5 

8.2.78 5.00 5050 6.50 7.50 8050 

11, 2.10 13000 14.25 1605 19.25 21.75 

13,2.7* 32.30 13.45 23095 28.45 20.95 

15.3.78 4.20 4,70 ,70 €,7O 7,70 

16.2.7* 21.20 fl,45 24.95 37.45 29.95 

17.3.7* 26.60 .*3 â.es 32.-OS 35.35 

10.2.7* 17.80 19.05 21.55 24.05  

3.3.78 3..00 2..30 31050 4.50 5.50 

1113:'76 13.*+ t 13.35 5.7 ► 18.25 20.75 

12.3.78 20.00 10.50 .12.50 12.50 23.50 

'ff 517.20 	640.45 	610*93 473.45 	735.95 
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.? cI  VI 4th 

Estimated daily snowfall in different zones in Manali 
catchment. year 1976 1977 

for Date Daily snow Computed daily snowfall depths depths recor. different elevation zones (cm) 
dad at Manali - 	 •,,.. _~._Y.....l.,.,.. _..~. „,,...`. 

6000 ft 8000 ft 100  12000 ft 
to to to try 

B000ft 10000 ft 3.2000 ft 14040- ft. 

1 " 4 5 V 

3.12.75 5.80 6.30 7.30 8.30 9.30 
26.12.76 19.20 20,45 22.95 2 5, 45 27.95 
29,12.76 a 0QO 6.50 7.50 8.50 9.70 
12.1.77 6.20 6.10 7.7 8.70 8.70 
20.1.77 20!00 21.25 23.75 3+ :25 28.75 

24.1.77 27.70 228.8.5 21.15 33.65 36.15 

25.1.77 3.2Q 37.45 39.95 42.45 44.95 

26.1.77 40.00 41.25 43.75 46.25 48.75 
. 27.1.77 6.04 6.50 7,50 8.54 9.50 

28.1.77 2.00 2.50 - 	.3.559 4.59 5 .50 

5.2.77 6.00 6.50 7.50 8.50 9.50 

21.2.77 3.20 3.70 4.20 5.70 5.70 

27.2.77 17.20 19.45 20.95 23.45 25,95 

27.2.77 17.20 18.45 20.95 23.45 25.95 

`otal 	195.2 	206.2 	228.2 	.250, 2 	272.2 
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Valuos ouptod fr t) inCsrU.t of sn.wiU om to 

•rograph&C •ffat, 

Snowtdl 	 Zn.g,ontd volues of atm• pt4um 	spowf4l with .*t* 

	

ca 	 Onpeç30ft 

loo 40 	 US 

obOV* 40 	 40 

valum imp4 for tm incrornnt of rain fail &* to tm  

or.t* otfect. 

Rainfall 	 Zne**i,.ntal value of rainfall 
at tho be" 	 with .10,eticS 
tet*on 	 00 pot 200 fto 

	

la M) 	 (510*) 
sii_ -rlri. ubir -!r--  it D1Tirrrr 1iUiu**tU iJTh.Ltrri t:ti V-iH- 

04 

1.4 	 0.23 

ø0vs 4 	 O40 



1.53 

CccG oc4c 	*oi oorc! in tho cnc  
ooc c £k 1iot<it 	 ii S U cam=r4o 

1070 	* 	1079 1 , 

pmt dcittcas 	q 

1. C s 

77'193O 

tk 	0000n 	D17 	 _ 	A. 

2 	GMa 

3, 
G 
4 

1= 
J1 

cowl*? 
%*ThJUIr.4 *. 	r 	$rf-rIt*1öLU 	 .~ 

F to  
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• C$leul.sa ant ft* to rdn 	csLaul*td r.intsfl 
vxwtf In djfjsrest e1P*tofl *ms, 

• I 	 YOU 1919 

F&*v*tion Smo 6000 ft to 13000 ft. 

t 1E 	t1TrLJT1 TIfl 	•, 

31)  ire. Dat. 114vf I De 
- 	1-U1 TL rr -  

fluneU (In __ VS xatnf4l whib t)* 
(3) *L&S --rr r 	 • 

Sri" 

•t 

11 	2 
• i 	m1I**—iI 

3 
---I 	- __muru. jtrPuivr---  

4 
I 	j 	psT JIUJ 

ó 
L**UT 	I - 

- r-- 

23 	0,0*143 195 44303.10 0954 2.63 
31 
&PRO 
$ 

12 
30 

0.021343 11.45 568713.40 *42 	4A% 

0.0037 10.45 

 

171659.10 040 0.32 
0,0027 15,9$ 1270130 0,13 0.44 

0.02345 (noa*frevortnth.sLe) 	dw 	 1.71 

gay 
to 0.005? 	 10 	 0.43 

21 0.02445 	 1.13 

23 0000" 	 0.15 

26 000619 	 4,47 
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2 3 8 

33 	0001995 5Ø 7309 #03 

31 	0.9 	"3 0.31 16257S6.10 1.01 10.5* 

1Apta 

3 	0.0067 7.30 30999.70 0.$ 249 

12 	0.0037 1 29O.3 0.35 1. 2* 
30 	0,0205 sue. 	NM ' thth► o 444  
May 
le 	0. 0067 1. 	' 

as Mot$ 4431 

0006" 10*52 

*3* .n unø 10900 its to 12000 ft. 

23 0.02245 2,03 92977.00 0.96 144 
31 0.03345 5,33 234099.5 2.72 24.09 
Avg" 
3 0.0077 33 43946.30 0.51 5. 
12 0.07 9,83 40896.90 0.70 3.38  
30 0.02045 11.33 42409,90 0 4.92 20.49 
" 	' 
10 0#0077 (no.nowwcovsr Ln tho scm.) - 2.59 
21 0#02945 

4*119 4 

0.0698 



1.61 

4 !T 	4rwt.VW 

23 	0.02495 - 4b 40 - 
3* 	0.03565 2.27 *12652.30 1.31 2%16 

.1pd1 

3 	o.00ai *.27 *5293.00 0015 6,5* 

12 	0,007 8,17 53411040 0.83 31 

30 	0.O35 8.27 3M271 440 2341 

10 	0,0057 4,77 $7439.10 0.48 6.50 

2* 	0.0*95 10.17 476374.30 5.51 2460 

23 	0,0124 (no .new cvvór In tp san.) - 4.3$ 

26 	0,0739 

UM, bit 

S 26.00 

23 	0.02745 5- 0,339 

31 	O.03b$$ 0.74 • 0.339 

April 
3 	0,009 " 
12 	0,007 5.24 0.42 

30 	0.0)346 6.14 • 2.46 

*0 	0.0067 3*4 • 0,37 

21 	0.03445 9.34 

2) 	oO1$ 0#24 - 0404 

26 	09077* 0.24 - 0,216 



April 
$ 000063 

4 P00104% 

0,0Z3$5 

10 0.0420 

22 0.0104.5 

 ccrn the 	+) 	1.02 

2.03 

1.02 
3.24  

1.39 

162 

$evatjon 	e*  woo ft.  $000 ft. 

Pat* 	i 	t* 	I' Dom o4 t tt  off u.s. 3/'0) 
ul* t 

in~l 

t 	a3) ( */e) t b. WAS L* 
if o saw 	tow 

covered aov.red 

17 	0.0060 	4.46 114?'l4.9 1.33 14.06 

56473.3 *.as SO+ 

032079.6 0.37 1.05 

10926.6 043 0.03 

I's 	0,03495 $144 

20 	0*01145 9.45 

29 

 

0.0039 9.45 

may 

23 	0.41485 
	

1.42 

26 	0.0059 
	

0.444 

31 	0.0027 
	

0.204  
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E3svtjan sons woo It to 10000 ft 

144 
.17 0. 	0 1.39 79030.5 0.94 31.07 	40 

is 0.03745 2,39 5030.5 0.85 12.41 	Ow 

. 0001395 l *39 5 	.3 0065 4,77 	• 

29 0.0049 S9 2113709 0.26 1*67 

April 
3 000073 6*09 3149006 0.34 2,49 

4 0401495 5.39 50430.9 0.5 S4% to 

17 0.01395 14.39 2437014 1,8" 3.4 

1* 0.0400 14.45 433402.3 4.90 16,01 

22 0,,02095 9.09 129723.5 1. 7.17 *► 

*5 0*02135 ( 14Q Sao* e.r in the * 	) 3,41 

2$ 010010 • .103 

31 0,0011 0,59 

1310 	er 

 

*a 1000 it to 12000 ft. 
March 
17 	010946 

is 	0.03995 

20 	0.01643 3.33 	72202.1 0193 12.1 	40 

29 	0*069 3.03 	297 *6,1 	0.34 	4.2 	0» 
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1 2 3 4 5 6 7 

April 

3 0.0003 3.03 4100.6 0.640 «9 4* 

4 0.01745 2.33 9359103 0,41 12.97 

1.7 0.01045 A1„33 21*09$.5 3.12 13. 

28 0.0508 8.33 SSTTh$.5 6.45 36,59 

22 0.02349 6.03 221109.2 2.44 16.09 

may 

23 0.02389 (n ov Cover is tt*. sue►) - 0.02 

26 0.0019 - 2,65 

31 0,0041 *» 2,50 

•A3 `itioft *on* 12)0C) ft 	14000 it. 

17 0.098 - - . 
IS 0.04249 - - 	,. 

28 0.01095 0.27 7081,19 0.00 14,33 

'29 0.0069 0077 1353,71 0.00 9.22 

April 
3 0.0093 0*77 9911.61 0011 7.03 

4 0.102995 - 15#09 

17 0.02099 0.27 239806 2.77 19.89 	an 

28 0,0548 5.27 39' 725.1 4.62 42.46 	- 
22 0,025795 3.11 13S4094S 1154 19,83 	- 
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7 I 3 	4 	5 	6 

25 0,02635 12.27 	4475+ . 	5.17 9.31 

26 O.00 (rno 	+ 	mrit 	£r* trio *oil*) 34 24 

31 0.0051 •• 2.01 	\, 

wwfttjon zon. abvs a 4000 f . 
fir' i 

17 0*102. 

ILO 0.04495 

28 0,02145 

29 0.0079 

April 

3 000103 

4 0.02245 

27 0.02345 	6.74 

to 0.05083.74 

2 0,02945 	2424 

1.87 

X,62 

0.16 

may 
35 
	o.oaaas 10.74 
	

3.69 

28 
	

0.0099 11.24 
	

1*33 

32 0.0089 9.74 
	

0*17O 
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WWU 0.00$ "a o* 044 
*39. 01.. 0.01 

00fl$ *03t1 0.41 
0.39 *31ifl4 0.3 i51 - 

• 0.0037 169141 0.03 0.11 
7*, mess *, 047 

U 0,000 17 

1$ o.OoO 0.17 

*4 0.0031 
19 0.0175, 04 
*0 040$,9$ 0,5* 

2$ 0.02415 
$ 07 

0 o.oa a 

10 o.*7N 

45 o,00$7 01154 
*1 0.0047 044 
2P 0.0*45* •. 
30 0.0051 
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4 5 

ttarch 31 .33 300%,.9 * tat 
Apr" I •Colo p.33 a4 006 370 

OQ3US 1.$3 t11%9419 MMMO 
° 0* 

)033,9 *4 

it #000 4,03 *4$2 0,2 244  

G.coS9 4.e3 WW 048 2.34 
00007 #03 i6ø1 049 149 
*.02$ 3, * 4 

20 0,0224e . 

24 *toles$ 
25 

*4 

so 0,3* 30 

*9 o.ozses *14 

0#002  *23 

400 

.90 003045 SU 

14 0.037 Vito 

00 	77 1,44  

7 

at 0,02105  
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25$03.  #31 444  
fl0o.4 0.93 1.03 

2 , 4 
0.0$5 2. 73PO.S 0.1$  
0.1 0.21 iM.fl *0 w. 

10 0#1001 041 sin*" *04 2,7* 
► " " M S O 

0.0019  1,77  u4 : $ 4 
*.005 2.77 V* 3 3.3$ 

19 0,22I 047 •B0. 
o. '*øs WI toias..i tom  

24 0.03110 .11: at 

25 0.3290 2.27 1172$,$ 0.01  

0.07 347 *14079 043  

20 0, 	0 2037 $94 1 

at ft 0.03130 111125 1.21  
.30 C,UVfl 3.27 1$Oøa2 049 

29030.4 $ *' 
to X0301 4110 snow ct in tiø 0.12 

14 003O3$ 9.39 

is 0.0017 2.41  

29 o,02055  

30 00077 3 
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sum 	"I mo  
 - 

.t.1 o.B3 moss 1.74 1i52  
AprU I 0.0144 4.74 o.auo 

SOW 2.24 
I •. #4 

1 c.eo7 1040" 0.024? 
0 000 0.24 50 

$ o..oc* 0..24 00019$ 

0.0 *141 20 
 

2..24 
24 0.02$$ 144 

0.03$3 074 
as o,oim 00014 
20 o.,#a*s 1.24 2 
9 0.0330$ 1,74 (069 

0.x'7 0.74 
4 ooh 274  
to 0,03545 5.14 224 

*4 o. *5 474 lw 
s 0,0097 0,24 0U12  

0 0*0077 8,74 0.8 
e,4 

$0 *0047 024 0.85 
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C ut daily 6nQwn1t In different e1ation aws 
in Mane. ca chxnnt  

Year W79 
"+VATXQN ZU. '42 60 ft to 8000 ft  

DegDey v s 
 

DeLl snow Daily snow Equivalent 
t 	+ 	~ halt Volume melt voitmis of water 

(m3) Yt1 t 1 	. remaining 	in 	 0 
form of 

2 3 4 5 

4.93 2096 52.3 2.43 138457S6 

19 7,45- 325537.3 3.65 13530219 

20 8.45 351892.3 4.14 33272320 

23 9045 400245.4 4,63 12772082 

22 8„95 37+068.3 4.39 12393013 

23 .95 379068,3 4.39 13967642** 

24 10.45 442599.3 5..4 11525042 

25 10*45 442 99.3 5.14 11082443 

26 10.95 46 3716.3 5, Y7 306-3861 

27 10.95 4637.3 5.31 10154890 

20 10.95 4637%.) 5.37 9691113.7 

29 12*46 527307.3 6.10 9263806.4 

30 11.95 506330.3 5.86 0657676.1 

33 31.45 484953.3 5.61 8016344.4** 

1 22.45 521307.3 .6 010 7548837 1 

2 22.45 527307.3 6.10 10 1529.8 

.r.-. .r. 
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2599,3 5.12 
4 11.45 4049834 5.61 607*31.5 

+ ! 	.3  ,3 55278334 
6 I2.9 546404*3 644 4734e.  
7 13,4 569861.3 0069 440g687,$ 

14.45 612015.3 7,.09 OW12w2 
0 14.45 2Q13,3  ' « 318%  

4'S4$9.3 `.s7 2331287*6 

►7 ' 7*92 1$S57413 

13 iS9O%3 1$ 
N? 

 1.3 

a 312650.3 4.54 965 

+ 	A 7► 

 

492082.3 * 324 

33. S,3 5' l 	4 6641 3184333$ 

22 5,58 528013.3 6.3.0 31 314525  

( 5*$i3.3 640 " 	142 

24 740 6609%,3 7.65 

25 # 3 660816.3 ,.,5 23941O  

' *89 '0' 	97,.l i 2$9492 

fl its# 1G657.3 soil 27882793 

28 7.89 703697,3  0.1, 482125 
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4 	S 

29 9.39 42 268 	2 
30 8.09 '951 	.3 940 25011144 
32 8.39 751*44 0,69 24*9a*46'* 

Apr 

2 9.39 e39%0.$ 9.12 23218427 

3 7.39 6609%.3 7.65 22526451' 

4 t# . 0.4 21178033 

• LOS *845i1, 3 1029 200O14 

9.89 *04501,3 *0.24  

10.39 939302.3 10.% M7 6 
11.39 lots?".3 11.7, I 	'S$$24 

! 11.x► 118144,3 *1.19 1744 	79 
to 12.39 3103106.3 12,82 15931093 
31 12,0* U529073 13.34 147? *0 

Is 1443 ~ *3 

20 2,33 4334,3 

21 3.33  421033.3 

2 2,03 532083.3 

► Moses 77919335 
2.89 1786048 
Soo$ 71230214 
71 76603192 
4.17 76070299 

Ctd..... 
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I 
rLil*1flJLi 

.uLr,.uuitinrinn 

JUt i:trni 

1i 

#Wuirrnt -  .ir r 	.* 	inu 

3 .•J__IUNr .1L UI4LU 1TJ 

'*jr 	I 

r 	*JiTSJfl1t ü 

Li*r 	 ULLUU 

— vr m -r 1r--T. j-. 

23 2.3 832803.3 64? 7S4$4437 

24 433 818330.3 0.44 h14639107 

25 4.33 813330.3 9.44 13823771 

96 4.8* 309479,3 10,53 7291427 

27 4.03 909419,3 10.33 7200441 

20 4.83 909479.3 10,53 7109533 

29 6,33 *191926,3 13000 69WS412  

30 3.03 1091771.3 12.11 $8901*5 

31 5.33 1$8,3 11,63 61161007" 

'pdt 

I 6.33 1191926.3 13*90 SSMOSI 

4.3* 119126,3 13.80 63303*83 

3 4.33 015330.3 944 04323870' 

4 5,33 2003628.3 11,82 6382050 

,83 %07S,3 14,08 $22341" 

6.63 1236O75,3 14.80 60949000  

I 143 13a0.3 15.91 

0* 33 ISG 104$ $793S3 

9 0 4* 156052.3 10,15 $640S1.07 

10 943 176020.3 20,33 $47244 

Ii 9.03 1SO969.3 21.42 S2973477  

flwttun s=o 120(0 ft to 14000 ft. 
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1 2 
urr-  

3 
*ft 

ri.. .i*s--ij 
4 

T 	T1 	L.1 .1E 	.J 

.. -i 	-0 00 Opi 	r. 	.. 	1.Jr u* 00 

- LLN -JNt 	.JLJJ 

20 40 

21 0,27 53374 0,62 09123061 

22 e 

22 40 

24 2*27 251114 2.91 871944 

25 1.27 nostall. t 2,91 09220021 

26 1.77 349902.1 4,05 0n""$ 

37 1077 349902.1 4,03 68520053 

28 1.7? 349982.1 4.05 6110801 

29 3.27 446577.1 7.48 07524304 

30 247 347712,t 6.34 914392 

31 2.27 440647.1 5.19 86414792** 

April 

1 347 646S77.1 7,40 85188215 

2 427 6077e1 7.48 0512183* 

3 1,627 2S1tli.1 2091 04*5522* 

4 2,27 440847.1 5.19 '04406381 

5 3,17 145442.1 8,63 03860939 

0 3.17 745443.1 0,63 82913491 

1 4.27 044307.1 9.77 02011109 

527 2042037.1 12.04 01020252 

5,27 204203701 12,08 199071*3 

20 8.21 123P7614 14,35 1*147340 

1* ,i7 1330532,1 1%49 017462104 



1.7 5 

slovftic* $ 	14000 ft. 

~r1 + Doom oars Shaw daily sum of dafly snew r*tt  
1 th• now 
03/4 

2 3  

• 4*9 

29 11* 

20 1t * 

21 40  • 

22 - 4» A 

• 2514 

i; * 23.14 

26 *24 0«41 2 053 
7 0,24 0.41 005 

29 044 0.41 2Q.5$ 
9 1.74 2* X0006 

30 1,24 2,11 33,22 

31 0.774 3 ►, 	4*= 

1, 1 ?4 2, 
2 j4 2, 4046 

3 I. W000  

4 0,74 1.2 
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3 
1 rJ 	 $Jr4j 

2 
. tri. 	4 

$ 
1_X 1 - 	1. 	UP LtJL41rIr 

pU*i 	-i !1 r-itn 

4 	3 
-1U* 	U, tIU 	inuuri 	T 

• 2.24 3.01 43#" 

2,14 4.0 41.13 

3.14 •31 33.43 

847 S5.4S 

4,74 6#07 63.1$ 

3.24 La2 0649 

pd1 
13 13.95 67550#3 7,02 1377002,20* 

13 1$.95 615348.3 10,02 101333.9 

34 1SP5 67550,3 142 2390.8 

18 1393 219.6 0.30 0 

iprU 

12 12.09 1152907,3 1344 133%21700  

13 118207.3 13,34 *2443310 

14 *2.09 1152907.3 13.3* *1290403 

15 1049 914023,3 11.27 %0316370  

16 949 8390,3 9.12 9416519.5 

17 12.09 1152907.3 13.39 032*12,2 

18 13.39 nos1e.a 12.83 12t4.23,# 

Contd,.... 
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2 

19 11#39 1018744,3 11.79 1O1.6 
20 *0.0 974023.3 11.E •424 	3 
21 *0..89 974O3. 3 11.27 424$35  
32 130" 11 	20.3 13.N 520 .1 
23 L409 1*31,91.3 15.41 1711215,4 
24. 14*39 1287070,3 14,90 4321434  
25 14.39 432143.1 3.00 

Apl 

1 9ø3 1U30%94 21.42 %M100* 

13 9.03 zes0%9.3 21.42 4fli4G 
1 4 1,03 *$59.3 21.42 412572 
is 0$3 1474373.3 11.06 46703299 

7.33 *3O2244 15.91 444080% 
17 'PAAS 1050% 9,3 21.42 423520% 

to 143 1756 020.3 20,33 40795* 
1 	̀  0.33 15685 2.3 10.15 / 	3922144 

20 * 147437 ,3,o 11,04 3775237 
21 7,8 1,4743 .3 11.06 352779$  
23 10.33 1943118.3 22.51 34332070 
23 11.93 227565.3 25,70 32103313 
24 11.33 2*33416,3 24.69 2991t0 
5 *1.33 2133416.3 24.69 27e3$$ 

24 11.33 *510012.3 29.03 23320460 

tow* 
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4 	5 

21 13.33 2510 1243 29.05 22910455 

28 12.33 2520012,3 29.03 20300443 

0 12.93 24151303.3 21096 170925130  
30 iio33 	42133416.3 24#49 12334294's 

11.33 $1$3475 4. ,21 11400013 

2 11,03 3098339.3 45,12 7102570.2 

3 11,33 3733479,3 43.21 3949091.? 

0.83 29(74.6 33,60 10 9#8.9 

94 33 1059422.9 12,26 0  

*2 6.77 13305 321 13.49 7007006" 

13 1,,11 13396 321 13.49 141 14fl 

14 8,77 13306 321 15,49 733927" 

15 4,71 9431721 $0.91 124496 ft   

16 4*27 $4430% 911 71605318 

7 17 	- 13305321 15.49 7 	603 

is 6.27 12397671 14.34 69026916 

*9 5,21 10620371 12, 684879 

20 4.71 9431721 10*91 61041707 

2* 4.11 943*721 10.91 68099585 

22 7.27 7 4 	41 71 16.64 62926945 
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Wr-r 	rr-wsr 

JI.li1 ._ 
2 

-r- 

N 

$ 4 

24 8.27 16352371 18.92 61291716 

21 6.27 16352271 18.92 39635491 

24 10.27 20308871 23S0 57626804 

27 10,21 20308671 235O 35396117 

28 10#27 20306871 23.5* 3356443 

29 9.17 19310221 22.33 516)2608 

30 8027 26352271 18,92 443109 

84'1 -235*6474 33.10 48101481 

8.77 30346611 33,12 437460. 

8.27 216414 33,10 40356133 

23,11 3880574 

5 6027 21696924 2SiU 36710002 

6 3.71 1300236 13.10 35414458 

3#17 130.5236 15.10 34109934 

U046236 13,10 3200501 

947 18233549 21.10 30901046 

10 4,77 .10505511 1940 271295" 

April 

344 8,92 69a3* 

1 544 0.92 66.99 

14 5.24 0#92 64,93 

15 3,24  



1.80 

3 4  

16 1.74 2.% 30.43` 
17 5,24 8,92 59.27 

4.14 8.07 55.57.  

19 3.14 6.31 40.31 
20 3,24 5,52 44. 
2.1 3.24 51152 4* 

5.14 9.77 *2.78 
23 144 12.33  13.SS 
24 6.14 11.48 ► O.99 
25 6.74 11.40 60.09  
26 8,74 14.80 67,43 
27 0.74 14.66 67.43 
2$ 0.74 *4,80 67.43 
20 8,24 24.03 64.34  
30 8.74 11.48 f► 
14 

1 0014 *0.00 %0 

2 7.24 21.51 101.61 
3 6.14 20,00 *. 9 
4 444 12.63 69,4* 

4,14 14,12 52.49 
3.24 6.17 21,77 

7 2.24 6,67 21*77 
i 2*24 6.11 1.71 

3,74 11,24 32,34 
10 3,24 9*65 29*79*.  

°4041.0 # 0 
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2 3 
*:JIMu1 

Ut*N 	t1mI*rrm1 

4 
-i* •idNi 	1*Jn 

Nsy 
U 	6.27 	21*992.4 	254* 	26801702 

12 .77 *3428CV1 2741 2415O% 
13 6,77 22806.1 27,11 210164 
14 %77 1S1*.* 23.11 19$19911 
15 6.77 234*C4 27,11 17477305 
16 6477 234$.1 27.11 151346* 
17 6,27 2*flS2,.4 2%. 12965107 

to soll 30340e1.1 35.12 99304461 
29 10627 3553702,4 41.13 6367437 
to 10.77 372*716.1 43.13 36500276 

21 1047 $30027.4 36.103 0 

F~j 
U 4.14 1443 3942 
12 5.24 I541 42,72 
13 54* 13,41 42.7* 
24 4*24 12.63 $14 

IS 8.24 13,61  
16 5.24 13.61 42,12 
17 4#74 210 22 $42 

is, 7,24 2147 56.69 



1.82 

3  4 	 ' 
1.9 940" 24.04 61,17 

20 *024 27053 ' 	.l 

3$ 944 2743 73.o2 

2. 6*  1859 10.53 

23 $44 3.69 3,73* 

24 44 12072 0,72  

25 3427 9.14 9.74 

24 0.24 0,72 0.939° 

37 

2$ .w  

29 0.14 2.20 224 

30 0,74 2.20 2.20 

31 3,27 10*74 9,74  

thelum oi snolt duo to rainfall 1. .1*o t sib. 

* tho snoim*It duo to r f*fl is o1sr Lnel 



1.83 

41'r" 1vjr1 in Ninali 

Years 1918 
a 	n ion u 	r WOO .* WOO f. 

Dog"* fly M t V D%LLy Wow R 	ival 	t vol o of 
Pa 

x 
$ It 3  

( si /s) 
wat.r r*msining in 
the 	orsi of snow +c 

Ni x 

13 1095 823903 0.96 120791251 
14 3.145 146121.3 1.69 11933003 
is 4.46 1*8890.8 2.19 11744104 
16 3096 16139L3 1*94 1W14806 
11 ,.46 10*498,8 2.19 11273132** 
to 5.451 230029.3 2.47 10985031*rr 
19 .95 (11..3 2.92 10133025 
20 4.4 27 )163.3 3.16 102160641 
21 6.45 2731$i.3 3.16 10107459 
22 5.45 230* i.3 	• 2.67 9956629.1 
23 6093 3790611.3 4.39 S775600 
24 8r45 35789t.2  4.34 9219669.5 
25 8,45 357091.3 4,14 13061770.2 
28 9.4 0* 	5.3 4,.83 3461332,9 
2 ► 9.45 41 	249.3 4.63 8061207,6 
28 9.43 400245.3 4.63 7620962,7' w 
29 9,95 421411,3 4,8* `'1' 	1613*tea` 
140 9,95 42142a,3  4.0$ 6715191.5 
31 42i42.3 ►.93 

 
4.89 6333769.2 



18If 

4 

1 9.95 3m8., 3 4.39 5974700.9 
2 '95 3" 	►8, 3 4.39 55*$632.6 
3 9.95 421422.3  

4 S,4 ► 351992.3 4.14 47 	027.1 
5 9.45 351991,3 4.14 4362935.0 
6 9..95 42141.2.3 4. ' IS13.5 

12..45 527307.3 0010 3414204..2 
&7LEv.4rtonj 	-oruE 

= 

9coo - t000 	~Q 
30358105 

0.39 34$3.3 0.40 30323222 

Is 1.39 ,124324.3 1,44 301988* 
16 0*09 960333 0092 3011* 295 
.17 1.39 *24324.3 1.44 29915950** 
is 2.39 2*3764.3 2.47 29448145wrrw 
19 2089 25 	$?.3 2.99 29307451 
20 3.29 30i200.J 3.51 39084449 

21 3,39 3032H.3 3.51 38791241 
22 2.39 213764.3 2,47 29607475 
23 5,49 5.24. 13.3 6.10 38040661 
24 5.39 403092,3 .5* 27550569 
25 3139 482092.3 .50 27076411 
24 4.39 511534,3 6040 26 	4942 

2-Sq3 v qo 
27 6,39 $71434*3 6044 CAW ON 

29 4039 $71534.3 6.60 25306063** 

29 6089 616255..3 7. 13 2466967110* 

30 6009 616255.3 7.13 24052415 

31 6.99 4162553 7,13 23436440 

Cont d... 



1.85 

2 3 4 5 

Ap 	1 

1 5.09 526 813.3 s to 22909347 

2 5.09 i 26813,3 4.10 23383533 

3 4*49 6L6255.3 1.13 21734782** 

4 5.39 402092.3 5.0 212022430* 

5 $439 402092.3 5.5$ 20720151  

6 6189 6i62.3 7,13 2010 3890 

7 9.39 019060*3 9072 1964036 
r ~ C1 	Ati 	0 10000 	12000 ft 

14 

is - 

17 - sr 

is wr - - - 

19 - - 70449404 

20 0.33 6230.3 0072 70351465 

21 0.33 62138.3 0,13 70325327 

22 0 0 A 

23 3,3 53268.3 16.07 69792444 

24 2.33 4.38134.6 .5.08 49353709 

25 1,33 438734.3 5.08 14975 

26 ,1.33 827032.3 7«26 68 201943 

27 3.33 627032.3 7.26 69660910 

28 3.33 6270 32.3 1.26 86961675 * 

29 3.83 731181.3 4.35 48210709** 

30 3,13 12L153 8..35 65489526 

31 3,s3 72UO3 8.35 64768343 

Contd... 
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4 

2,42 53Ø3 M23f343 

2 242 531000.3 6 0 is 6.306343 

3 3.03 72110 + . 	5 429432S9** 

4 2.33 4i$734.3 to 4345934**  

3 2.33 430734.3 5.00 62012199 

6 2.83 43a734.3 5.08 6151 445 

7 6.33 1,1919261. i 23.80 6038 L539 
M'13 1.!$U1 !n.  12000 ft*44000ft 

14 _ --  

16 

17 - 
to 

19 . - _ - 
_. 

21_  

22 _ - - 
23 _' - 
24 _ - 
25 - - - *0$447 
26 0.27 53397.1 0.62 $07O719 
27 0..27 13301.1 0.63 W737333 
28 0.27 S3 7.1 0.6 676$64*' 
29 0.77 .152252,61 1.76 654385*'* 
30 0.77 153352.1 1,76 00532033 

152252.1 1.76 *0349780  

eon 	, . «** 
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April 
s 2 .► 	V 4" - —►* - 

3 t.,7 	152252.1 1.76 S0107617* 

4 - 
6 0.77 	1522S.1 107 00035366 
7 3.27 	448 77.1 7,49 79100700 

Et.vatL ansone ebo a 1400 .ft, 

Date D.gr,e dsys 	T ti ► 	*nor irelt am of +dy anowms t 
+th* 	sr 

-., 	.L'!1 . 

1 - 3.13 
Is - 3.11 
to - - 2.$4 

- 3.17 
- - 6.44 

19 - - 3*92 

20. - 7*39 
2 - 7*39 
22 - - $014 
2 - _ 16.41 

14.10 
25 - 24.100 
26 - 19.11 
27 - - 29.41 
20 - 21.09 
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29  

30 23.12 

31 23.12 

2 26.64 

3 

4 160 

3 15.34 

0.24 0.41 19.26 

7 .1.74 2.96 40.06 

14flfltiOfl 40004000 Y _ 
Z 3 

Apr;1 	11 12*45 537301.3 6.10 20060900 

lk 12.45 531307.3 6,10 2359591,6 

to 12.4% 527301.3 6.10 1032204.3 

11 14*45 612015.3 7.0$ 2220269 

22 15.95 875540.3 7..43 M4722.7 
/3  

g1 	a on 0000-10000 ft 

'1  ovjJ 	$ 9,39 43! 0 	0,6 3 9.?a 284241.75 

9 9.39 $904.J . 	9.72 27504314 

10 9.39 9399 	03 9*72 1614445.4 

11 12.39 m1744.3 11.79 15662590 

13 12*89 10$27.3 13.34 14133 	70 

13 11* 39 1014744..3 111179 13114762 

14 11.04 10385,3 85, 13.31 12OS1297 

Cn td.... 



1.89 

; l 	25 12.39 &1001fl6.3 13.03 10 943111 

16 14.89•  1331791* 3 15.39 061131x.8 

VI 14,39 1287070.3 	. 14.90 $1$0548.3**  

is 14.49 122434.9 14.93 6464'109.t**  

19 9.39 03 96003 9#72 S634648.0 

30 9.89  094 501.3 10,24 4740 267.5 

22 4* 39 750419.3 8.68 3989049.2 

22 9.07 $8458.3 .3 10.2 2975544.1 

23 9.39 839040,3  9.72 2135603.4 

24 9.89 004581,3 10,23 125110 02.5 

25 9.89 4!945$ ,..3 10.33 366521.2 
3 6 14.45 3452L,2 4.34 0 

27 - _. 

28 _ 

29 _ 

30 

Mai+ 

3 

4 

$1 	a on 4ona 10000 - 12000 it 

0 6.33 1191924.3 - 13,00 59109612 

8.23 2191926.3 13.80 57997606 

a 
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11 4.33 154$S22. 3 19.15 5523721? 

12 9,83 1850969.3 21.41 5301636* 

13 0,33 3540522.3 3$. 15 51057746 

14 saes 1642611,3 19*24 503550"74 

33 9.33 1756820.3 20.33 48398337 

1 13,.43 3327545.3 25.78 44370 

17 31.33 2233416.3 24.69 4316437V* 

to 0133 156#522, 3 36.15 41*3 	$t** 

19 61.33 1191926,3 13.040 40444163 

20 6403 *310015.3 44.49 391400" 

21 5.33 1003 20,3 11,,63 31356459 

22 6*43 12#0015! 3 14.88 36659213*r 

23 6.33 1122936* 3 13.00 35467349 

24 6.03 12$40153 14.1$ 34181273 

33 6.03 12$61$,3  14. 32095198 

26 7.33 1380224,3  .15.17 31514974 

27 8.33 156*522o 3 18.15 3994645* 

36 10.13 1945118.3 22.51 34001333 

20 10.03 3039247.3 23.60 25061066 

30 20.83 2039267,3 23.60 23922798 

1 10.83 3 	717.0 41. 3*282 

2 10.93 356*717.8 41.30 16462564 

3 31.33 3133470. 43337 1*7390*5 

4 11,33 3733478.5 43.17 8995607.4 

5 13.33 4391521.5 50.84 4603005.9 

4 33.33 4392521.5 50.04 320564.4 



1. 91 

2 	 3 	4 

£1 a 	sane 12000 tt *440 it. 

Y,I 1.27 64657701 7.40 1474221.0 
9. 3.27 646$77,t 7.4w  

10. 3..27 646577,1 7*48 77449056 
11. 5.27 104 20 37.1 12.04 10407019 
12. 6.77 1330632,1 15.49 750 	37 
13 5.37 3442(37.1 12.06 740 26350 
14. 5 977 1140902.1 13. 72045440 
19.  1E 9767« 1 14.35 11645681 

. 0*77 17340•2.1 20.0? 899115$ 

17. 04.27 1635327.1  10,92 636556 

10, 5.27 104O37, 1 12.06 6459 i" 93*0  

19, 3.27 44577,1 7.40 $5948213 

20.  3077 745443.1 4.63 45 	2774 

21.  2.27 44847.t S.1 64753927 

22.  3.77 745442.1 6.43 846105170* 

23.  3.27 646577.1 1*44 63971940 

He 3.71 745442.1 6.63 6323649B 

25,E 3.77 745442,1 0.63 6248 	56 
26, 4.27 044307.2 9.77 0160336749 
20.  5.37 1042037.1 13.06 x594719 

21.  7*72 114)7497.1 24.64 50157U5 

29.  7*77 1536362.1 17*74 516 	453 

30.  7 .17 1536161.1 17.73 500044 

may 
1 	7.77 	 2644427.50 31.11 	530' $660 

2 	7077 	 2"0629.7 31*11 O707230 

coned... 
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1 	2 	 3 	4 	5 

3 8.27 286164312 33.12 47845587 

4 10.27 3553697,2 41.13 44 291890 

5 10.27 3553697.2 4113 40738193 

6 10.27 3553697.2 41.13 37184495 

Elevation zone above 14000 ft. 

Date Degree Daily Sum of 	daily 
days snow melt snow melt from 

ed) m3~$ all the zones 

"8 1.74 2.96 40.06 

9 1.74 2.96. 40.96 

10 1.74 2.96 40.06 

11 3.74 6.37 55.45 

12 5.24 8,.92 66.98 

13 3.74 6.37 55.45 

1.4 4.24 7.20 59.31 

15 4.74 8.07 55,45 

16 7.24 12.33 73.51 

17.  6.74 11.48 79.41k 

18.  3.74 6.31 78.14* 

19.  1.74 2.96 33.96 

20.  2.24 3.81 37.56 

21 0.74 1Q26 26.75 

22. 2.24 3.31 43,81* 

23 1.74 2.96 33.96 

24 2.24 3.81 37.55 

25 2.24 3.81 37..55 
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2 

26.  2.74 4.67  

27.  3.74 6.37 38.59 

26 $.74 9..77 40 

29 6.24 10.+62 52.00  

30 4,24 10.62 53,00 

May 

6.24 ASO 9 91.00 

4.24 to. 9 91.00 

.74 20.109 96.37 

6.14 20,00 96.37 

0.74 26.04  

8.74 26.04 118.0* 

Z*qvsqn 3.000 t' 	. 1 000 
L ~•- 
13* 33 210544.4 2.44 

12.83 
g1s'ition 	13000 ft 	14000 ft 

L 
10.27 355307.2 41.,13 33ó3079 3 

9677 33*OG3.7 	0 39.12 302I01114 

9.77 i3808* .9 $9.12 2890431 

10.77 3726720.7 43.12 33142130 

10.27 3553697.2 41.L2 1959023 

10.77 37 67 W * 7 43.12 *5623112 

3b 177 3726710.7 43,2  12135601 

.101, 77 372 	l0. 43,12 ► l 	• 

11.27 3999724.2 45.14 450916.1 

a 
2 

3 

4 

$ 

6 

lE 

8 

S 

19 

a 

9 

10 

11 

13 

13 

14 

is 
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f y A t C AJ z A)& 4c E 1 ti 

12 

22.92  

30 	 22.12 

31 	 22.12 

1 16,64 

2 16,54 

3 23.55* 

4 16.60* 

5 15,54 

6 .24 0.41 19.26 

7 1.74 2.96 40.06 

8 1.77 2.96 40.06 

9 1.74 2.96 40.06 

10 1.74 2.96 40.06 

11 3.74 6.37 55.45 

12 5.24 8.92 66.98 

13 3.74 6.37 55.45 

14 4.24 7.23 59.31 

15 4.74 8.07 55.45 

16 7.24 12.33 73.57 

17 6.74 11..48 79.41* 

18 3.74 6.37 70.10* 

19 1.74 2.96 33.96 

20 4.24 3.81 37.56 

21 0.74 1.26 26.75 

22 2.24 3.81 43.81* 
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23. 1.74 2.96 33.96 

24 2.24 3.81 37.55 

25 2.24 3.81. 37.55 

26 2.74 4.67 34.65 

27 3.74 6.37 36.58 

20 5.74 9,77 46.92 

29 6.24 10.61 52.00 

30 6.24 10.62 52.00 

May 

1 6.24 18.59 91.00 

2 6.24 18.59 91.00 

3 6.74 20.08 96.37 

4 6,74 20.08 96.37 

5 8.74 26.04 118.01 

a 8.74 26.04 118.01 



~l.L-tf -Lc.(.•--~'~̂ , ~-~Zi~-.-E.- l~ ~b'-'~~ W i 	0 O O 	~ 

2 	3 	4 	5 

It 11.27 3$9724,2 45.14 	9441*9 
X17 11.27 6 09441*9 T.05 	0 

ChuA7'e'i i"-iA) 	A-ITOV /Kcoo 

"7 0.74 26.04 *plot 
$ 0.24 24.5t 43.67 
9 0*24 24.55 43.41 

to 9.24 .27.53  
1.21 0*74 2.04 67.16 
12 9,24 27.53 70065 
13 9.214 fl  .3 '70#65 

14 ).24 37.53 70.45 
is 9,74 19,02 74,34 
14 9.74 29002 74.14 
17 9.74 2.O2 38.52 
is 10.24 30.51 30,1 
19 .10« 24 30051 30.51 
20 9.74 39.03 29.02 
21 9.74 29.01 .2 9.02 
lei 9.74 29602 29.02 

23 10.74 32.00 32.00 
2 10074 32.00 .1.00 
25 10.74 32.00 ,35.4 	' 
26 21.24 33.49  
27 10.14 32.00 32.00 
28 11.14 *98 ,9* 
29 12.34 .16.47 30.41 
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1 	2 	 4. 

30 	10.74 	32.00 	32100 

31 	9.74 	29.02 	29.80* 

the snowmelt due to rainfall is also included. 
** the volume of snowmei t due to rainfall is also included. 
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cçuted d y s fiikl It ifl ditf.et el+ .ti 

in sia1i 	atcvmnt year 1917  
Ct U" f 7 i w 	2-0 /! C O o a 	td o c o 

Dgr P+~ 
 

fly vol. 4d j enoe1t qu&v*1cnt *u i, f 
of Smolt ~y water a 	1y In 

, 392818 2.23 tallies 
20. 1149 1eø1e 2,14 16%4 

20, lite$ 191970 21023 1464894 

i*.89 192518 2.33 91948 3.7 

192616 2,23 1*$35.1 

4 11,89 192610 2,23 834217,1 

S 9.89 $0218 3,83 373979.1 

9, 160210 low 1940 

7 39 13018 1 

10683.9 042 0 

0#53 931512 1358Y74$ 

as .2oo. 

30 083 921652 100" 11798244 

31 6.33 U0852 7.65 11107315 	" 



, 	, f / 	1 9.32 1?74052 21:.27 10058922 % r 

2 8.8 921832 10.x'7 1 

3 1.83 021052 10067 8215218.4 
4 8.83 02102 *6? 1 ~ 

4 6,83 713052 0,28 

7 

59s$3,1'' 

3. 33 555452 4.44 3034197.4 

$ 3,33 34582 4.02 4'78104.5  

9 3,33 3453 4.02 4327432.5 

20 to - 3.83 399932 4.3 3917241$  

11 4.53 304252 5.84 33$376 

12 605552 7404 27799 *5.6 

13 8.33 555552 20.58 t9104336 

14 4,33 4 053 543 1 	11.6 

15 4,13 504152 5.54 929767 	- 

14 403 504232 5.84 4 	')21 9 

27 5033 40M.9  4.75 

28 *77 4031% 10034 22518004  

20 5*27 0137% 9044 2V700204  

20 5*77 193115 10.24 23W12 
3,27 *C6*95 20#74231-► 4 

~~w*00 at 
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3 

hr} 11.33 19222734  

2 5.77 893194 1*44 133933$  

a sn 8931%. 1044 1?4$ $ 2 

4 84 093196 10.34 OM 

3,77 5835% 47 13959510  
S-s-  3 M 

7 241 3513% 4,07 1480V6 	' 

21 417% 0 147533 

0.21 417% 0.48 I47 $S  

1* 0477 1291% 1,38 143933 

$3 171 73M 347 143042$ 4 

1 ,? 4287% 4079 13819440  

13 8151% 9.44 13O344 

14 1.21 196596 2,28 12163048 

IS 1.77 339% 2,28 127389$  

273 24$ 1Ø0906 

1? 2,21 35139* 4.0? 11937310 

to 2,21 3513% 4,01 U505114 

19 r 27 437% 00400 •11537800 

so 3.77 53S* 0,73 2094 
21 f ►77 4387% 4.93 10513220 
22 20" 4297% 4,93 X0u24 

33 3,27 6041% SAS  

34 2 4287% 4." 512'2 

25 3.21 351 36 4.043 714997 "' x 
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oc- 39 424 741  

29 3.74 6.36 20.01 
30 *424 1,21 30,44 

31 1,74 2,95 19.13 ' 

1 4,7 *1 
2 4.24 742 30.46  
3 444 7.22 30.46  
4 4**4 7.22 30.46 

5 244 341 20.49 

6 2,24 3,01 25. '4 

1 0,74 I.25 1595  

a 4,7  

9 4.50 

to 0.17 

11 044 6.41 9 ► 

%a 144 2,11 t4.11 

13 3.74 i#37 2551 

14 1.51 

15 0,24 0,41 9.24 '' 

Cad...... 
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#t 2 

0.24 0*41 1,94 
17 Ofl 1# 30000 
to * 0.74 1. 543 
I 0 

1 1*24 241 1 .04 
144 241 ' *A 

2► 
34 144 2.11 x,12 
25 6.41 

36 
Z 

2,37 
3 

0,3513% 
~f 

4.07 
s 

.5,96   

27 3.1? 0,503596 8.15 7.1633125 

26 *17 .t2 	' 	C 4.95 "'M F 	►' a 	'~ 

29 347 0.51% 1*27  

30 ,27 0.331316 4.07 2) 6.29C2) 

I 2.27 0#6114943 8.6* .67eO691 

2,27 0414943 0,68 5,06 31163 

3 3.27 0.86 3943 10,25 4,1113733  
4 44'?  * 1143 1 	2 O 05303 

! 4627 1.156143 1339 1.1687973 

i 

7 
4,27 

8,27 
*451143 

0.1070443  
1339 

i 	r 

0.1070443 
0 



2'13 

+ ~ Daily $nO2t of 'a* D*ys t ..) ,. 
Uf• IT 

MIS 
as 

30 *4 

I 
147 

1.14 son 15.43 
7 0.10  

2074 0.1* 21.55 
• Z'K 
7 4.14 14U 1442 

. 0 544 Z 1541 
474 1 
0, 

i ea4 21.10 *740 

3094 Al i 

*4 4 l *41 1 
' , 	'1 1$ 6,2a 

to of 1 
7 ra` ► I 

11 414 ao. 20.0* 
$44 10.5 10.59 



1 	2 	 4 	 6 

21 1.14 23.06 23.06 
22 7,...24 21.,.57 21,.57 
23 744 21.57 21.57 
24 1...74 23.06 33.06 
25 7.74 23.06 33.06 
26 8.24 N.5S 24.55 
27 8.74 26.64 27.64* 
28 7..24 21.57 21.57 
29 7.74 23.06 26.02* 
30 e.24 24.55 24.S5 
31 7.74 23.06 23.91'* 

" this snowinelt due to rainfall ji  

this volute► of *nom t due to r*in5U is a so ir, 	u 	. 



9 0 5 

D42y gsuing 4iMd*Cge (*m.I*Una tase f3v end 
4*41y swat 40e" thcZu4inq =Off fto to rein 1*11 * th 
Is! "1101 W-wWwwo ereC *4 CA nm saw VS 	*AL. 

imr 1979 
rt 	rT 

oft* OWT qaugsd 	utoo 	 *patad snv euçut amoii 
.tsw.slt .1t 4isisge e1t d*rt d&adarg ine*ndiiI*9 ru*. includ*aq 	?E 

be 120 	 *ff due 	duete rsthfdl 
r.lnf*U so, on t 
the Slaw 	eru end nos *IIPV 
red tree 	*cevsr.d eru 

rrNu 	r 	ipr 1IsrT - ruLT rr 	ffr'1 J mom ..L uPs 

* 	3 	4 

941 941 941 
19 11,42 0630 8,3 0130 
20 11034 8.00 0,00 0.00 
21 11,3* 0,39 loso 9,59 

32 110,3* 10.13 *0.13 10.13 

23 *1.3* 10.03 134* 1343 
24 U,00 12,0* 14 ,04,11 *4,00 
25 12O6 13.0. i*.gs 14.93 

26 1540 14.33 16,00 16.00 

17 15,74 15.41 1I.0 
as 16.0 17#92 17.0* 

29 *0.50 10.45 10*64 19064 

30 *0*44 0.06 20.93  

31 10.44 21.4* 28.40 20,40 
I 	

Centd... 



1 - *W 	1 	i 	1i1. -.JLU 
'1 

IT 	LJJ1n. _1L1JJ -LJJ 	U*1---- 1 - 	j1 

*0.44 22.92 29036 29,14 

2 *0.44 34,24 2944 291094 

3 18.44 34.25 30.61 301.41f 

4 1)3.44 24,73 30.51 30.51 

S 25.35 28,23 31.41 31.41 

35612 27.*$ 3242 32,23 

7 254* 29.00 

$ 

33.29 33.29 

MOST 31,2'7 349S 34.93 

9 24.57 33.04 36044 35 V 44 

10 33.87 35,42 30.4* 33.4* 

11 33.95 31,90 40.6* 40.86 

U 4800 40,3* 43.66 41 

13 4709* 4204 45.32 43.32 

34 41.91  44.1$ 44.62. 46.02 

3$ 47.91 43.70 48.10 46.18 

16 41.91 42065 45.00. 46.i 

VI 47.91 43.9* 45.83. 45.6! 

11 49,02 44.52 460$ 

It 49#37 44.41 45,90 45.90 

20 470S 4400 •4593 43.42 

21 47.0 43.94 44.91 44,91 

22 *1.37 44.92 4605 46.03 

24 47,37 .41.03 40.07 49.01 

,4R.4 Wow $4 . 47,54 

26 4744  49.19  50,00. 30.00 
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-•-- 1UJj --r: 	- ,'.i.'r.- 1 -nrr :piu... 	LT'I 

I 
40- 

2' 
VO 

3 
lu - 	-' 	iirrr 

4 _ 
am 

24 47.54 50,34 51.13 31.13 

27 63. 82.30 320,03 32.0* 

2* 69.74 82.31 33.94 .SU" 94 
20 69,1. 52,87 53.34 33.34 

30 69.72 53.59 57.97 

1ipd1 

69.11 $0484 60.04 

2 70, 60.3* *3,92 $3.92 

3 59.20 6.3.02 66.1, 46.10 

4 044 4297 65.92 83.02 

3 4942 61.30 63,9# 63.11 

49.45 57.13 59.42 0.42 

40.24 83.30 v.44 55.4*  

43.76 50.00 31.84 51,04 

9 4.79 47,90 49.0 49.18 

10 48.76 45,79 47017 $1.96 

is 39,96 44,74 46.00 4, .00 

12 44.96 44,11 43.18 43.70 

13 449 43.54 45.04 8007 

14 44.99 42.40 43.74 

is 44,99 43.00  43.22 43.22 

14 44.99 41.64 42.74 42,74 

11 499 41.01 41099 41.99 

Ceritd.... 



TUThLIL- 
3 

AUI1 	1..•.UE1K 
4 

tø 44,99 42.01 42*00 42.9 
It 4c.4g 43.05 44.44 44164 
20 44*" 45.03 46,34 46,54 
21 59.14 47,2 50062 $60118 

22 44,99 44,70 47,33 47.23 

2) 44,64 4047 7,51 04,30 

24 40,98 3748 69,10 69010 

25 37.31 34,71 63,C5 63*03 
36 119,71 31,37 $7.59 122.3S 
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