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Abstract

In Uttarakhand state, the Upper Ganga Basin (UGB) is frequently witnessing natural disasters like extreme
rainfall in the form of cloudbursts, flash floods, which ultimately triggers landslides, and large sediment flow into
rivers. The cloudburst phenomena define as sudden heavy deluge of rainfall in a short duration over a very small
area 20-30 km’. The cloudburst and its associated disaster is one of the main cause of human causality, livelihood
loss, infrastructure collapse, environment issue and migration of the people every year in Upper Ganga Basin. In the
present study, reported cloudburst events during the period 2010-2018 were compiled, collated, and geotagged to
make an assessment of the spatial and temporal patterns of occurrence, to identify the hotspots susceptible to these
events using GIS and remote sensing. Further, the influence of rainfall, land surface temperature, elevation,
population susceptible, villages were spatially integrated to analyses the cloudburst events in the UGB.A total of 37
cloudburst events have been reported during 2010-2018. The spatial pattern of occurrence analyzed through plotting
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20 km interval profiles. The profiles with very high, high, medium and less vulnerable areas were identified based
on the frequency of occurrence of cloudburst events. The blocks viz. Chamoli, Ukhimath, Pokhri, Chinyalisaur,
Pabo, Narender Nagar and Bhatwari are most vulnerable from cloudburst events. The correlation between
occurrences of event with relief (topography) was analysed. It was seen that majority of the events (about 70%) were
reported in elevation zone less than 2000 m. The spatial rainfall and land surface temperature (LST) w.r.t.
occurrence of cloudburst events were also analyzed. Rainfall distribution indicates central and eastern parts of UGB
with less rainfall are witnessing higher cloudburst events. The average LST of 20°C to 30°C was common in most of
the areas where events were reported. Susceptible villages and population with a buffer zone w.r.t the reported
cloudburst event at 2 km, 5 km, and 10 km radius were analyzed. Three buffer rings were drawn surrounding the
reported events at a buffer radius of 2 km, 5 km and 10 km proximity. The villages lying under each buffer zones
were identified and their corresponding populations noted to measure the number of villages and population likely to
be affected due to these events. It was found that about 8 million people spreadover in 3000 villages are prone to
cloudburst events with a buffer radius of 10 km from the point of occurrence of reported cloudburst events.
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O Ferel & b st gead oF auf a1l &5 # g &) "en ufeq @9 @ g 4 10 6 @ B @
qER &3 H T 3000 TE 3R 8 fAfere ST araet wew @ weAel ¥ ukd ¥

6. 3IMR
oge fag ol e fvmr (DST), fagm @R il Harer, IRAGERGR @ fRAedT sEReH
(NMSHE) &1 3¢ @+ & forg iy fyee & aga sregae e facfia gerdr ued & & forg s €

gRiENE 1
e He P TeARIN B YA (2010-2018)
feei® g BT 9H SR GPASIC] e e YR

23—06—2010 G WEUATT JRUATT 30°18'14.04"N | 79° 2'35.84"E
17—07—2010 HAATAl BN feed Tgarel | 20°5859.17°'N | 78°31'39.93"F
19—07—2010 AT T2l SrefHe ELIc 31° 4'17.08"N | 79°24'53.30"'E
03—08—2010 EILl BEHIEI fead Tgaral | 30°23'18.37°'N | 78°44'3359"E
25—08—2010 HAEHHTGTR] GRS ﬁ‘%’?rﬁﬁ 30°24'56.03"N | 77°37'55.68"'E
01—09—2010 fe=mer g FRBEN 30° 1'10.39"N | 79°39'51.40%E
09—06—2011 IBUECEI FhIe STRBIEN 29°49'46.02"N | 79° 2'58.66%E
07—08—2011 STl Ty STNDEN | 30°45'10.73"'N | 78°30'23.21%E
04—07—2012 CAGH IEEHEH ITRBIEN 30°15'42.91"N | 78°13'19.17"E
04—07—2012 TS NG TR feed Tgarel | 30°16'47.09"'N 78°22'8.12"E
03—08—2012 EGIEY] Sl il SRR, 30°49'5.77"'N | 78°37'6.95"E
03—08—2012 ERIGIRIE STRPTR e 30°35'4.92"N | 78°18'53.98"E
04—08—2012 FHRATE™ HedM) S 30°50'15.91"N | 78°33'53.44"E
14—09—2012 IS EIC|E WEWANT | 30°30'5349°N | 79° 54555 E
14—09—2012 PHUBIC HhIT JREEN | 29°56'16.45"'N | 79°54'8.92"'E
16—09—2012 R ' SRETeA ESEERIRE 30°23'27.99"N | 78°53'46.66"E
16—09—2012 HHAT IS JHETITT 30°25'5.063N 79°22'2.38"E
16—06—2013 HRATY [EECI L) JHETINT 30°44'529"N 79° 4’090 E

78°31'44.97"E
25—06—2013 dreer SITATT feedl gara | 30° 8'30.06'®
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08—07—2013 SULECE e THTEAT 30°33'54.35"N | 79°23'29.76"E
24—07—2013 1—gATel QU THTAT 30°16'38.24"N | 79°20'22.29"E
24—07—2013 | 2—HT gerel e FHTA 30°18'21.77°N | 79°19'43.03"E
31—07—2013 HgT ARTIATTS LIl 30° 4'4231"N | 79°23'4.46 E
05—-08—2013 Qe RIS TR 30°39'39.03"'N | 78°13'14.07"E
31—07—2014 Hrars BENIE feEd Tearel | 29°59'059"N | 78°31'39.95"F
16—08—2014 THH IR PICER dréhTeare | 290°45w681°'N | 78°31'36.84"E
09—07—2015 BT aTa dréiTeard | 30° 781.41°N | 78°50'35.57'F
09—07—2015 | SAWITT fe'dl Tearet | 30°11'14.92°N | 78°17'40.57"E
30—06—2016 EIEEIC) SR fOaiRrTe | 20°45'9.82°N | 80°22'35.98"'F
07—02—2016 CECD e e 30°16'50.66"N | 79°31'12.00"E
07—02—2016 Hafl oA =Iel] 30°22'27.80°N | 79°26'47.49"E
16—08—2016 g DI ITRSE | 30°43'2577°N | 78° 9'2.95"E
20 /08 /2016 Sirefrre Sirefee AT 30°33'1.95'N | 79°33'57.24"E
21—08—2016 BIE]S ure! STTgaTe 30° 6'6.36"N | 78°53'3.35"E
22—08—2016 At LIS SITGaTe 30° 8'32.76"'N | 78°52'9.85"E
21—08—2017 & faerst NIHILE CLI] 30°33'2.229T | 79°33'57.55"E
02—05—2018 ARMIGTS RIS FHTAT 30°7'47.25"N | 79°23'4.45"E

16—07—2018 EGUIE] PN = 30° 8'9.14"N | 79°32'46.68"E
20—-07—2018 | oo ([fT dem) MGG e 30°38'9.12°'N | 79°46'45.25"E
20—07—2018 | aHa (MR den) e el 30°38'9.12"N | 79°46'45.25"E
22--07—-2018 Hel TR AT fa=fvrE | 30°18'30.37°N | 80°45'38.13"E
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