Monitoring and forecasting of
heavy rainfall during June 2013
over Uttrakhand
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o Heavy to very heavy rainfall occurred over
Uttarakhand and also parts of Himachal Pradesh
during 15-18 June,2013

o The rainfall was accentuated with the early arrival
of monsoon over the region

o Typical Synoptic condition associated with this
Extreme weather event was interaction of Monsoon
low pressure system with a Western Disturbance

o Orography of the region played a crucial role iIn
determining the extent of rainfall

o Analysis of rainfall data (both automatic and
conventional) does not qualify the rainfall amounts
of the category of cloud burst
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Annual and monsoon precipitation over UK
(1901-2007)
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Annual and monsoon precipitation over UK

Annual precipitation over Monsoon precipitation over
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Typical Synoptic conditions associated
With Extreme weather over Himalayan region
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Location of low pressure

Date & Time

Location of the Low pressure Area

1200 UTC 12 June 2013

NorthwestBay of Bengal & adjoining Odisha and north coastal Andhra
Pradesh

0000 UTC 13 June 2013

NorthwestBay of Bengal & adjoining Odishaand north coastal Andhra
Pradesh

1200 UTC 13 June 2013

South Odishaand neighbourhood

0000 UTC 14 June 2013

Central parts of Odishaand neighbourhood

1200 UTC 14 June 2013

Chhattisgarhand adjoining Odisha

0000 UTC 15 June 2013

Southeast Madhya Pradesh and adjoining Chhattisgarh and Vidarbha

1200 UTC 15 June 2013

West Madhya Pradesh and neighbourhood

0000 UTC 16 June 2013

West Madhya Pradesh and neighbourhood

1200 UTC 16 June 2013

East Rajasthan & neighbourhood

0000 UTC 17 June 2013

East Rajasthan & neighbourhood

1200 UTC 17 June 2013

Northeast Rajasthan & adjoining area of Haryana

0000 UTC 18 June 2013

Becameless marked and an upper air cyclonic circulation overnorth
Rajasthan and neighbourhood

1200 UTC 18 June 2013 |Upper air cyclonic circulation over Haryana and adjoining
west Uttar Pradesh
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14 June 2013 Synoptic Charts

M.S.L.Pressure 925 hPawinds 500 hPawinds
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15 June 2013 Synoptic Charts

M.S.L.Pressure 925 hPawinds 500 hPawinds
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16 June 2013 Synoptic Charts

M.S.L. Pressure 925 hPawinds

500 hPawinds
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17 June 2013 Synoptic Charts

M.S.L.Pressure 925 hPawinds 500 hPawinds

INDIA METEOROLOGICAL DEPARTMENT



IMD GFS 850 hPa WIND (kt) ANALYSIS ( 00H )
Based on 00 UTC of 15~-06~2013
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IMD GFS 850 hPa WIND (kt) ANALYSIS ( 00H )
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IMD GFS 850 hPa WIND (kt) ANALYSIS ( 00H )

Based on 00 UTC of 17-068-2013
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IMD GFS 850 hPa WIND (kt) ANALYSIS ( 00H )
Based on 00 UTC of 18-06-2013

) o )
~H o0 o2
: _ - — T _ — T
i.ﬁ.\.;.ﬁ.w,&lriir. S
I S
SRR m
R IS S A oMM -
IV Bindalakal ” >
S S - w
T e T e 4 2
oo annns . >
o Ty ey T - 14
R IR g
R Y m
SR R ¥ 2
DA i P T
oo o T T h A
A A B b bt A m
_r_v RS . T - |J.ll./|J, e G
£or— P S o
i v.y \nr_..l . \/|,|J|J L
e T . o)
0 o R
ror o]
A .
-
._1__\ ra W
\..m\”.iu A
o 3
o

38N
36N
33N
308
27N
PAN{ = -
21N
18N
15N
12N
o
6N




UTTARAKHAND 13-18 JUNE 2013

T N9 SRCATOLY7, 4 NOWEN RBIA TR FOteeee.

S3M 1 .-fI.-I-EETI_:IJ.-:l.JLr;[J m1ri ) A

J0M 1

M A ‘j

24N -

TN |

18N

15H 1

IR
an - '_
oM - —

BSE 7OE 75E 80FE A5E 90E 495 100F M

——_1T [ T s
ol 15 75 ¥ G 125 o

,_}3-(, INDIA METEOROLOGICAL DEPARTMENT :




MDD GFITS74) 48 hours Runfall {mm) Forecunt
boantd o Q0 BTC oF 14002003 waldd Tor 00 BT of W00 02

-y -
a:e.‘

- ':'. "

-l

IMD GFSITH74) 72 hours Rundall [mm! Forecas!
oand vt OO UTC o 10002010 saldf Tor O UTE of 10002012

 —

» e
¥

N

o

£,
-

.

T




UTTARAKHAND 13-18 JUNE 2013
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UTTARAKHAND 13-18 JUNE 2013
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UTTARAKHAND 13-18 JUNE 2013

IMD GFS(T574) 24 hours Rainfall {(mm) Forecast

e J based on 00 UTC of 17-08-2013 valid for 00 UTC of 18-08-2013
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UTTARAKHAND 13-18 JUNE 2013

IMD CFS(T574) 48 hours Rainfall (mm) Forecast IMD GFS(T574) 72 hours Rainfall (mm) Forecast
based on 00 UTC of 16-06-2013 valid for 00 UTC of 18-08-2012 baged on 00 UIC of 15-06-2013 valid for 00 UIC of 18-08-2013
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UTTARAKHAND 13-18 JUNE 2013

R IMD NEW DELHI WRF (09 Km% RAINFALL (mm) FORECAST (24 hr)
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UTTARAKHAND 13-18 JUNE 2013

IMD NEW DELHI WRF (09 Km; RAINFALL gmm) FORECAST (48 hr) IMD NEW DELHI WRF (09 Km; RAINFALL (mm) FORECAST (72 hr)
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UTTARAKHAND 13-18 JUNE 2013

IMD NEW DELHI WRF (09 Km; RAINFALL (mm) FORECAST (24 hr)
based on 00 UTC of 16-06-

013 valid for 03 UTC of 17-06-2013
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UTTARAKHAND 13-18 JUNE 2013

IMD NEW DELHI WRF (09 Km) RAINFALL (mm) FORECAST (48 hr F Km) RAINFALL FORECAST (72 h
based on 00 UTC os 15-06-;013 valid for 03 UTC of 17-06-2013 ( ) il N%\;\é&%}-& YJVTRC o 012.02 013 valid for 0 nbr?')c 091 75)%.28013 2
S B
| g = | P\ A NP % -
00
30°N 1 : e L 190
i JHRCS SR 70
25N - . ) saidvy. i
40 N
20°N 1. b 9
& g ) _T__..__.__W_ s
20 . ..“ /\f oy
15°N . — T A ' S| 10 — 10
10N | cays, [ o 4
. s ; | . o , i ; . . o
65°E 70°E 78°E 80°E 85°E 90°E 95°E 65°E 70°E 75°E 80°E 85°E 90°E 95°E

A FHiasr fQsmr=y @y
INDIA METEOROLOGICAL DEPARTMENT




UTTARAKHAND 13-18 JUNE 2013

IMD NEW DELHI WRF (09 Km) RAINFALL (mm) FORECAST (48 hr
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UTTARAKHAND 13-18 JUNE 2013

IMD NEW DELHI WRF (09 Km) RAINFALL (mm) FORECAST (24 hr)
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UTTARAKHAND 13-18 JUNE 2013
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District-wise
Rainfall
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UTTARAKHAND 13— 18 JUNE 2013

CHIEF RAINFALL FEATURES 16 JUNE

‘UTTARAKHAND: Dehra Dun-22, Purola-17, Deoprayag-13,
Uttar Kashi-13, Tehri (CWC)-12, Tehri-12, Uttar Kashi (CWC)-
12, Dunda-12, Barkot-11, Hardwar-11, Jakholi-11, Haldwani-9,
Rudraprayag-9, Karnaprayag-9, Mukteshwar-8, Kotdwara-7.
‘HIMACHAL PRADESH: Rajgarh-18, Una (AWS)-8, Una-7/,
Dharmpur-7, Bangana (Revenue)-7

‘PUNJAB: Muktsar-12, Balachaur-12, Hoshiarpur (AWS)-9,
Sangrur-9, Phagwara-9, Mansa (AWS)-8, Balachaur (AWS)-8,
Dhuri-8, Mahurana (ARG)-8, Ropar-7, Talwandi Sabo-7,
Roopnagar (AWS)-7, Faridkot (AWS)-7, Anandpur Sahib-7,
Kapurthala (AWS)-7.

HARYANA, CHANDIGARH & DELHI: Jagadhari-11, Bilaspur-
10, Rattia-7
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UTTARAKHAND 13— 18 JUNE 2013

CHIEF RAINFALL FEATURES 17 JUNE

‘UTTARAKHAND: Dehra Dun-37, Mukteshwar-24, Hardwar-
22, Uttar Kashi (CWC)-21, Kosani-21, Haldwani-20, Nainital-
18, Tharali-17, Tehri-17, Tehri (CWC)-17, Deoprayag-16,
Bageshwar-16, Mussoorie-15, Roorkee-15, Joshimath-11,
Jakholi-11, Champawat-10, Keertinagar-10, Rudraprayag-9,
Karnaprayag-9, Almora-9, Pithoragarh-9, Chamoli-8.
‘HIMACHAL PRADESH: Paonta Sahib-41, Kalpa-19, Renuka-
15, Sangrah-11, Nahan-10, Jubbal-7.

‘HARYANA, CHANDIGARH & DELHI:

Chhachhrauli-27, Chhachrauli (ARG) -27, Bilaspur-27,
Jagadhari-26, Delhi (Palam)-12, Delhi (Ayanagar)-9,
Nilokheri-8, Delhi (Pitampura)-8, Naraingarh-7, Faridabad-7.
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UTTARAKHAND 13—-18 JUNE 2013

CHIEF RAINFALL FEATURES 18 JUNE

*** UTTARAKHAND: Haldwani-28, Champawat-22,
Mukteshwar-18, Nainital-17, Ranikhet-12, Pithoragarh-
12, Pantnagar-11, Almora-10, Chamoli-10, Kosani-8,
Karnaprayag-8, Tharali-8, Joshimath-8, Deoprayag-7,
Keertinagar-7, Jakholi-7.
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Weather warninas and advisories issued by

' M.C_Dehra

ot or
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Forecast Warning by’ ealised Weather Advisories
Issued on MC Dehradun [gké';@tday)
Isolated rather heavy to | Jakholi-7 Agro advisory.
heavy rainfall during | Dunda-8
next 24 hours. Kashipur-6
Dehradun-5,
Tehri-3,
Isolated heavy rainfall | Dehradun-22 Char dham yatra forecast issued on 15-06-

during next 72 hours
with very heavy rain on
17-06-17.

Purola-17
Deoprayag-13
Uttarkashi-13,
Tehri-12

13 (morning): Char Dham yatris are advised
to postpone yatra by four days. Yatris are
requested to get back to safer places.

Isolated heavy to very
heavy rainfall during

Dehradun-37
Mukteshwar-24

Char dham yatra forecast issued on 16-06-
13 (morning): Char Dham yatris are advised

next 36 hours. Hardwar-2_2 to p‘ostpone yatra by three days. People are
Uttarkashi-21 advised to move to safer places and not to
Kosani-21 venture into hills with warning of landslides
as well
Isolated heavy to very | Haldwani-28, Nil

heavy rainfall
next 24 hours.

during

Champawat-22,
Mukteshwar-18,
Nenital-17,

Ranikhet-12
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Advisories issued by IMD office at Dehradun

Char dham yatra forecast issued on 15-06-13 (morning): Char
Dham yatris are advised to postpone yatra by four days.

Char dham yatra forecast issued on 16-06-13 (morning): Char
Dham yatris are advised to postpone yatra by three days.

Advisory (issued on 15-06-13)to DM and SP RUDRAPRAYAG
and ITBP: Yatris are requested to get back to safer places.

Advisory (issued on 16-06-13)to Chief Secretary , Secretary,
Disaster management, Executive director, Disaster
management, DM’s of respective districts and ITBP :

People are advised to move to safer places and not to venture into
hills with warning of landslides as well.
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DATE FORECAST/WARNING FOR CHAR DHAM YATRA ISSUED ON 15-06-13
STATION

15-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.

JOSHIMATH 16-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.

17-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.

15-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.

BADRINATH 16-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.

17-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.

15-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.

KEDARNATH 16-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.

17-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.

15-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.

YAMNOTRI 16-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.

17-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.

15-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.

GANGOTRI 16-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.

17-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.

Warning/alert: Possibility of rather heavyto heavy rainfall atisolated places in Uttarakhand
during next 72 hours. Possibility of heavy to very heavy rainfall at isolated places on
17.06.2013.

Outlook for subsequenttwo days: No large change.
Chardham yatris are advised to postpone yatra by four days.
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DATE FORECAST/WARNING FOR CHAR DHAM YATRA ISSUED ON 16-06-13
STATION
16-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.
JOSHIMATH 17-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.
18-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.
16-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.
BADRINATH 17-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.
18-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.
16-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.
KEDARNATH 17-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.
18-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.
16-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.
YAMNOTRI 17-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.
18-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.
16-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.
GANGOTRI 17-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of heavy to very heavy rain in some areas.
18-06-13 Cloudy sky. Rain/thunder shower would occur. Possibility of rather heavy to heavy rain in some areas.

Warning/alert: Possibility of heavy to very heavy rainfall atisolated placesin Uttarakhand

during next 72 hours.

Outlook for subsequent two days: No large change.
Chardham yatris are advised to postpone yatra by three days.
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Weather forecast for higher reaches Kedarnath and
Badrinath and surrounding areas issued on 13-06-13
(valid for next 72 hours)

Anand Sharma<anand.sharma870@gmail.com>
Jun 13

to Dm, Barinderjit, DM

Dear Sir,

Weather forecastfor higher reaches Kedarnath and Badrinath__and
surrounding areas issued on 13-06-13 (valid for next 72 hours):

Generally cloudysky with possibility of moderaterain /thunder showers in
some areas on 13-06-13, 14-06-13 and 15-06-13 .

Advisory: Yatris arerequested to carry rain coat, umbrella,woolens & jackets .

WARNING/ALERT : Rather heavyrain likely at isolated places along the char
dham yatra. Possibility of landslides.

Outlookfor next48 hours(16-06-13to0 17-06-13:

Increasein rainfall with isolated heavy falls.
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from: Anand Sharma <anand.sharma870@gmail.com>

Dm Rudraprayag <dmrudraprayag@gmail.com>,

o: Barinderjit Singh <baris.iitk@gmail.com>, DM RP <dm-rud-ua@nic.in>

date: Sat, Jun 15,2013 at 7:21 AM
subject: Weather forecast for higher reaches Kedarnath and Badrinath and surrounding areas issued on 15-06-13
mailed-by: LITELLGEIT

Dear Sir,

Weather forecastfor higher reaches Kedarnath and Badrinath__and surrounding
areasissuedon 15-06-13(valid for next 72 hours):

Cloudy to overcastsky with moderate to rather heavy rain/ thunder showers in some
areason 15-06-13, 16-06-13 and 17-06-13 .

Advisory: Yatris arerequested to get back to safer places .

WARNING/ALERT : Heavy rain likely during next 72 hours with very heavy falls on

17-06-13.

Outlook fornext 48 hours(18-06-13to 19-08-13):

Decrease in rainfall.

vv'ith best regards
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frobw¥ector , Meteorological Centre, Dehradun ~ Anand Sharma <anand.sharma870@gmail.com>

To Dm Rudraprayag <dmrudraprayag@gmail.com>,
Barinderjit Singh <baris.iitk@gmail.com>

date: Sun, Jun 16, 2013 at 11:47 AM

i WARNING / ALERT : Heavy rain likely during next 36

subject: : :
hours with very heavy falls at isolated places.

mailed-by: gmail.com

Dear Sir,

Weather forecast for higher reaches Kedarnath and Badrinath__and
surrounding areas issued on 16-06-13 (valid for next 72 hours):

Cloudy to overcastsky with moderate to rather heavy rain/ thunder showers in some
areason 16-06-13, 17-06-13 and 18-06-13 with isolated heavy to very falls on 16-06-
13 and 17-06-13.

Advisory: Yatris arerequested to get back to safer places .
WARNING/ALERT : Heavy rain likely during next 36 hours with very heavy falls at
Isolated places.

Outlook for next 48 hours(19-06-13 to 20-08-13):

Rainfall likely to decrease.

with best regards
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E-MAIL TO ITBP SENT ON 15-06-13 AT 0728 AM.

Dear Sir,

Weather forecast for Joshimath and Badrinath and
surrounding areas issued on 15-06-13 (valid for next 72
hours):

Cloudy sky to overcast sky with moderate rain / thunder showers
In some areas on 15-06-13, 16-06-13 and 17-06-13 .
WARNING / ALERT : heavy rain likely during next 72 hours with
very heavy rains and landslides especially on 16-06-13 night on-
wards.

Qutlook for next 48 hours( 18-06-13 to 19-08-13:

Rainfall with isolated rather heavy falls.

with best regards
Director , Meteorological Centre

Dehra Dun
4?%\ I a Hias fasor=y @ %
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From Anand Sharma <anand.sharma870@gmail.com>

UK <cs-uttaranchal@nic.in>,
mo sfd <mosafdarjung@gmail.com>,
To: "'secy-disasmgmt-ua@nic.in'* <secy-disasmgmt-ua@nic.in>,
dmmc dehradun <seoc.dmmc@gmail.com>,
dir mcddn <anand.sharma870@gmail.com>

date: Sun, Jun 16, 2013 at 1:41 PM
subject: warning

mailed-by: gmail.com

Dear Sir,

Widespread rain across the state with Heavyto very heavy Rain /
thundershower likely at few places during next 36 hours.
Warning : heavyto very heavyrain with possibility of landslides during next 36

hours.

Advisory: people are advised to move to safer places and not to venture
Into hills.

with best regards

Anand Sharma

Director , Meteorological Centre, Dehra Dun
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