a4 7.2

ey § R @ 9 R9e RE 3 7 ya® 1§ AW W
IR & HE—awy

T BAR , HAIER 3RS , THY FAR TG S Hearal

AR

& v, ol e § A wr iR, feY wu R adur od 9 aroEe @) ehferd srgfbar 2 |
= aegae #, T RAE @ Fee @ U9 JUdTE U4 SiomaH WrEe & we—ddl & eag fahar wa
2| AI9EE Td 98 @ e o We—wEe] U ag—fa vl & Fea gRT SYdTE W Hewyul e wre
B W B & U3 T BH AihS SUT ATSt & B 1Y auare B ol ¥ WS ® wed & | < sfrd
T, SR A A Td e avt & W qe—aw, S s SE-wWy U ag e wie faveror
%@emerﬁa‘f(2000—2007)$WW%WWWWWH&T@T&HWrWﬁQWW
BT ST IR B fA aifem AR a6t (2008—2011) B HHS FYH by M| AGHH IR T o g A
SUTE Sel P A A GG FRmha & affe qoEE # 9o ¢ SuR Ao v § gRat gl
<& 2 | 99T vg arEE, 9o Yoo Fe-aee § | a8 urn T € fh fe e RF @ amare (Q) @ i
T, R Q. T, U9 R 8, & g7 o) YeR W Frefi fear o bl 2 | afe e ==y 1 o @
3 39 YER ReRiT TR FieRn $1 ST svare feRer 8g fhar o wadr 2 | are aut & Sl o
TOTT @Y R @ T WEHER e Q; = 2962 + 1.011 Qi — 0422 T, + 0203 R, &I ST AR a8
@ e € WRwE B @ fory R | R qui @ fory ST gerr (R = 0.93) B AR S{UdlE Dl
Hfqwramf @ T |

Abstract

Streamflow represents the integrated response of a watershed to climatic variables, particularly
precipitation and air temperature. In this study relationships between discharge and hydro meteorological parameters
near the snout of Gangotri Glacier were investigated. The auto correlations and multi day influence of temperature
and rainfall on discharge can provide valuable information about the Glacier response which can be helpful for
estimating discharge in data scarce regions. The data for eight continuous ablation seasons (2000 — 2007) was
used investigating correlations, lag cross correlations and multivariate regression analysis between daily mean
discharge, daily mean temperature and daily rainfall, whereas last four years data (2008 — 2011) was used to
simulate the daily discharge from the established relations. Snowmelt discharge varies during the rise in the annual
temperature cycle in response to the combination of temperature variation and the amount of water held in the
evolving snowpack. The discharge and temperature is highly auto correlated-. It was found that discharge of a
particular day (Q;) is well represented by the regression equation having Qig1, Ti, and R;. Such developed regression
equation can be used for computing discharge once its input variables are available. The regression equation
developed using the eight year data i.e. Q (2-962 + 1.011Q;.; & 0.422T; 0.203R; is used for forecasting of discharge-
For all the years discharge was computed with high accuracy (R* - 0-93).
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Bilag-1
BLag-2

Correlation coefficient

®Lag-3

2000 2001 2002 2003 2004 2005 2006 2007 2000-2007

Years

L ]

ot 2 T fewe & ouarE & oy smaTE W We—we R 95— vE (1-3 f2F) |
drferer 1: T fewe & forg smars wa: Fe—waul R qg-ff wa (0-3 R9) |

3UdTE He: HE—dy

Year Lag 1 Lag2 Lag 3
2000 0.94 0.86 0.81
2001 0.97 0.93 0.89
2002 098 095 0.91
2003 0.98 0.95 0.93
2004 0.97 0.93 0.88
2005 0.98 0.94 0.90
2006 0.98 0.94 0.91
2007 095 0.91 0.86

2000—2007 0.97 0.93 0.88

JYATE ATIHN AExay

el VaTE & fadaT e @ ofred @ quidr 2 | Wevey & JAfiead A B SN Bie § ouaTE A0 e
TR AU Y GR AT e $ URGET T B AFd B A1 AMRY | AYAE TAT AR GIUHA b A 0 F 3
@A (T, Ty T, T T, ;) T & |9y 3ARTer & a99E & @1 g gewas) a7 s 3 # fReamn mar
& | AT T BTl TAT 8 TAT Bl (2000—2007) & G GEell & (17 HUETE AUH RG] B
diferer 2 sutar T B | faeerel & S| @5 @ ueie T Bl @ (Y SuaE @& aoEe ¥ oS ek
g1 I8 A urr mr ® b Al avl @ fog smare qrue we—wee § W el A gfE & @ o o |
1% 3 Rl & T—sfvd & fiv ouaE aoEe we-wey 082 § 042 & d@ TR SIUAE-dgHH §
SferpeH Fewdy 0 AT @& FHY SR o R2T| IR U= H Uh 99 A & syare @1 9 7 & aowe
B W S Hewsy (0.82) fw@mar T ¥ vaR-aioAE @ T sE@en & fow N 1 @ 3 R @

T4} T oA FINO—2015 I Sfas™ eI, S

25|




THI—SARIS B oy ) SresT qeday BT HF 0.66 W 051 @ §9 ¥&T| 39 UHR W 9u 2 A (Q) wer
AT (T, Ti o Ti GG T o) & el 32T Oray 14, Forasy d1oH= & #8cd T ual dorl ¢ |

Correlation coefficient

S & & O e o QO
$ & & & & & ¢ $
S A S

Years

o 3: TN RN ® SIUaTE ARE WE—weu R 9g—faft wEa (1-3 fH) |
et 2: T Ree & forw sruarg aowE we—weul w) sg-faf wE (03 fam) |

YT dAIYHTE He—Hae

Year Lag0 Lag1 Lag?2 Lag3
2000 0.62 0.56 048 0.44
2001 0.63 0.56 0.52 0.50
2002 0.76 0.72 0.67 064
2003 0.82 0.76 0.70 0.67
2004 0.61 0.54 047 0.42
2005 0.76 0.73 0.71 0.67
2006 0.71 0.66 0.60 0.58
2007 0.65 0.59 0.52 0.46
2000—2007 0.66 0.60 0.55 0.51
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ayars o) auf & 4 0 W 3 R R, R, 4 R, , U4 R, ;) & AT TR & §rel AefT—37elT el
HIel & o1y Aedae BRI Y 7Y | el T—37erT Terd HIa T 8 Tar ®iall (2000—2007) BT HYH HEel
& for arE—al weEded] @1 Ao 3 Ud R 4§ ewin T ¥ semae 9 # eare dem avl @
TEGaY FAGR d dgd aftie Radwelier ud Y| emare iR awt @ we—weHl ¥ WAy oiawret # 9fg @
AT B G R T U | SdrE AR 9 & §i WEwa, T P @ YRM A, o B &
T AT T FHAR B B SHIE & | T Bl b won ¥, Ree @ ifve RufoRll # oy ageeh @
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awgaﬁ%uaﬁwwwmﬁwa?ﬁﬁlmw%ﬁ Eﬁ“ﬁ%ﬁ‘ﬁwwfﬁf‘{ﬁm
# i aul QB R, GBW @ 918 gRd AUdTE BT SedTed fBAT AT | WEIE, 2002, 2006 3R 2007 & 87
B BISHR, JYAE P 99 B W GHRGS Feddg o7 | ToNHS Ge6ey 39 97 99d o9 R¥Ag &

@ U 997 81 @l 81 AR BH TuEE o Rafy 21 i A & Rufy & fReae ¢ a9 9nT § 9%erd @
PR TS BT fAHerT §5 81 S & e RO H9drE ge Wl & |

Comelation coefficient

o a4 mmﬁm—aﬂfﬂg—wq?a‘g—ﬁﬁw(—sﬁﬁ)l

TferdT 3: T e & foly sruars—awt we—wael w 95-fRfY wima (-3 &) |

HUETE — TN HE—Hay

Year Lag 0 Lag1 Lag 2 Lag 3
2000 0.21 0.16 0.03 0.02
2001 0.21 017 0.1 0.09
2002 — 01 — 0.10 — 0.09 — 0.07
2003 0.28 0.31 0.31 0.31
2004 0.04 0.05 0.06 0.07
2005 0.01 0.02 0.03 0.06
2006 — 0.05 — 0.04 — 0.03 — 002
2007 — 0.03 —0.01 0.03 0.02

2000—2007 0.003 0.004 — 0.002 0.007

Tiedl IS T S —2015 TR STAMIS AR, T

BE




TR Heer SR 3Uare hed @ oy gHeT SUINT

g FHING & b Sucley Soll &7 39are W FHETe Te FHTT Uedl 8 | a9 @ HeR AR ay &
WY, A BT A UATE TR HIH! FHIT USaT & | Iuare 3R Hraw "el dw@l & 9 Hew wnfia a9 5y
IRy B forg, U@ fdame ¥ Fravel w91 & T @ wiasErl & gEeE 9, 999 g9 & forg wfeme
gith &1 WA fbar AT ST U A 9% W od dRM W g aifie ogdre #1 TN @ ofi|d wdl @
T AT g4 &7 =R ARRN A Hag A dTell geg— HITHT THHR0T, Iod DIe] BT WD J&lH Bl
2| T R 9Rm W e omEw &1 A W & foiy, RE e @ra (2000—2007) @ forg
T3 AT 8 i Plell (2000-2007) B WIH sf@ell & forg gg—vfomm wiexyr f[AaRia ey 77|
AT fRHTE 9 X SfUaTE BT She BX & og "yl BRI Bl UEHE o & foy axvgg wiaee
qEHAID BT WA fHaT 77| SarE & Seold= e § yHIfdd &= drel WTfad AE@yul STddary BiRdl u)
frar &x i Wi Refe fHg g1 IRM & soae @7 iR 9w @R 11 3R 321 Quy, Qi Qi g
TiTi o Ti 5 Ti 3R R Ri 4 Ri, Ri_y® Wad o) @& ©T H ST (BT 7|

TRUEE AR Tl & W §RT UQd o blel (2000 | 2007) & folg e T—areti o2l 8 et
Fel (2000—2007) & WIH e & fog e sg-—vforme wdii@=er aiferar 4 § & 7 81 g8 q@r o
I wiRerer g fRedror & we@eld urn | wel € a1 &1 g, fafbRer 719 @1 ge BEeiR fdwed @
TJAT YU YT Dy ATTEYT AR B GEY AR AT B HAs WX R & g9 didoe ag—HiaTE
BN BT SUYH BT BT B | WY 3MMS (8) T drell @ Y R2 &1 0.90 | 0.99 & 4w 9= A U
gerfar & f5 391 giiexvll 8T amaTE efieel &1 oredl tRe W ufafte far w8 | Wy Huer & forg off
I Jed Rz (0.99) &1 TGl B3 |

faefa & T e TR B IR wWos Arel (2008—2011) & forg e sqdre @1 SgEN

T & o SR fRam TaT| 8 YAE Mo Bl @ WY SMdel SWaT B ST IR SR @l

TferT e THERUT BT STANT BN ATATE BT IAber [Har TAT| 2008 ¥ 2011 & forg sifdmfead iR

ufa 3fe suare @ gor fam 5 F qul T &) 6 @ uar @ear € 6 wie 2008 W 2011 @ forw
uRaferd svare &1 A1 Hisdl @& SIAIT AMl & ST Hid 2 |

aifersT 4 A fRae IRM @ fow TRuEg ufovee doele @ gRT fAefa fafis ot

(2000—2007) 3R HIH @ B HRETHT FHBROT
Year FE—TTT FHHROT R’
2000 Qi= —5.975 + 0.869Qi_, + 1489 Ti + 0.565R i 0.90
2001 Qi= 6491 + 0992Qi, — 0679 Ti+ 0962 Ri 0.94
2002 Qi= —2.382 + 0951 Qi+ 0606 Ti + 0.128 Ri 0.96
2003 Qi= 0228 + 0966Qi_,+ 0.124 Ti + 0977 Ri 0.97
2004 Qi= 3498 + 0987Qi,— 0.312Ti + 0375Ri 0.94
2005 Qi= —4.808 + 0941 Qi+ 0942Ti + 0289 Ri 0.96
2006 Qi= 0709 + 0965Qi + 0.103Ti + 0452 Ri 0.96
2007 Q= —2214 + 0926 Q.+ 0583 T; + 0241 R 0.91
2000—2007 Qi= 2962 + 1.011 Qi —0422 T-i + 0.203Rj 0.99
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