ORGANIZATION STRUCTURE AND
WEATHER FORECASTING

India Meteorological Department
Ministry of Earth Sciences




PRESENTATION LAYOUT

Meteorological Observations
Organisation Structure

Forecast & Warnings product and 1ts

dissemination
Warnings skill score

Future schemes



METEOROLOGICAL OBSERVATIONS

Weather Monitoring

Assessment of synoptic condition of the
atmosphere for analysing the characteristics of
weather systems in terms of their genesis,
evolution, intensification, movement, decay and
associated adverse weather

Assimilation In various global and regional
numerical weather prediction models

Development of climatology
Verification of forecast



OUR OBSERVATIONAL NETWORK
~ TypeofObsevaory  Nes.

Doppler Weather Radars (DWRS) 23
Automatic Weather Systems (AWS) 725
Automatic Rain Gauges (ARG) 1124
Upper Air Radiosonde Observatories 39
Pilot Balloon Observatories 62
Surface Observatories 559
Aviation Current Weather Observatories 71
High Wind Speed Recording Stations 13
INSAT-based Data Collection Platforms 100
Hydrometeorological Observatories 701
Non-Departmental Raingauge Stations:

- Reporting 3540
- Non-Reporting 5039
Non-Departmental Glaciological Observatories (Non-reporting):

- Snowgauges 21
- Ordinary Raingauges 10
- Seasonal Snow Poles 6
Agrometeorological Observatories 219
Evaporation Stations 222
Soil Moisture Recording Stations 49
Dew-fall Recording Stations 80
Evapotranspiration Stations 39
Ozone Stations 6
Radiation Stations 45
Air Pollution Observatories:

- Background Pollution Observatories 10
- Urban Climatological Units 2

- Urban Climatological Observatories 13

Ships of the Indian Voluntary Observing Fleet 203




WEATHER RELATED NATURAL HAZARDS OCCUR
THROUGHOUT THE YEAR

WINTER
(JAN-FEB)

PRE-MONSOON
(MAR-MAY)

MONSOON
(JUN-SEP)

POST-MONSOON
(OCT-DEC)

o
o

o

o

WD

COLD WAVE, FOG,
HEAVY SNOW, FROST

CYCLONIC
DISTURBANCES

HEAT WAVE

THUNDER STORMS,
SQUALLS

HAIL STORM
TORNADO

Rainfall Climatology

HEAVY RAINFALL,
FLOODS/FLASH FLOODS =~ & ' % ' % | = | 1
DROUGHTS

Near 90 % of loss of life
due to natural disasters is

CYCLONIC
DISTURBANCES caused by Weather,

NORTHEAST MONSOON ﬁ'lma;e and Water r‘d
(HEAVY RAINFALL) azaras




6 Meteorological Regions _
North Region

| | | | | East Region

5° ol Bl North East Region
Jammu & B Central Region
Kashmir
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Haryana,
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Celfrsk

Wigst W=t LLP.
Rajazthan

East : d NWFC at New Delhi
Hajaﬂha , i —— and WF at Pune

% Regional Centres

Delhi, Kolkata, Guwahati,
Nagpur, Mumbai, Chennai

Pune Centre for Research
® /Training, Agromet, and
surface instrumentation
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Meteorological Centres

© 0N OhWDNRE

Srinagar
Chandigarh
Shimla
Dehra Dun
Lucknow
Patna
Itanagar
Jaipur
Ranchi

. Agartatala

. Ahmedabad

. Bhopal

. Raipur

. Bhuvaneshwar

. Hyderabad

. Bangalore

. Thiruvananthapuram
. Panjim

. Gangtok



Weather Forecasting System

Observations Communication Analyses & Forecasting Dissemination

Surface Observations

Ocean Buoys data

(Deployed by Dept. of Ocean
Development)

Data ported to

NCMRWEF for
medium range -
weather forecasts
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Satellite Observations
Sat. Met Division, IMD

(Deployed by Department of
Space)

i E B EN

Regional Centres - 6

Met. Centres - 19

4

Cyclone Centres - 6

16 DWR
Networks

There are total 2664 (Scientists, AM, SA) trained manpower. In all the
centres, trained forecasters are working on 24X7 basis
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FORECASTING WORK STATION
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VIDEO- CONFERENCING

- Daily between NWFC, DDGM (WF),
RWEFCs

- To 1mprove accuracy of Weather
Forecast and Warnings

- To remove contradictions in Weather

Forecast and warnings




THREE TIER FORECASTING STRUCTURE

National

NWFC Met Subdivision Forecasting/Warning,
Guidelines Developmental work

PUNE Documentation, Reports
Regional

RMCs District-wise Forecasting/warning, other
Forecasts

Local

MCs District-wise Forecasting/warning, other
Forecasts



SPATIAL AND TEMPORAL DOMAINS OF FORECAST

Nowcasting for next few hours
(Venue/ location specific)
dShort Range for next 120 hour
(Location/District/ State/Met Sub-division)
O Medium Range for next 3-10 days
(District/Block)
Extended range for 10-30 days
(Met Subdivision/State/ Homogeneous regions)
dLong range for month/season
(Homogeneous regions/country)

Customized Forecasts- Power, Defense, Adventure,
Road/Railway transports, Highway, Expedition,
pilgrimage, Public Utility, VIP functions, Strategic
operations, City, Tourism, Space, event based etc



OUR SERVICE STANDARDS

Weather Forecasts and
Warnings

Agro-meteorological
advisories and Forecast
at district level

Meteorological support
for Civil Aviation purpose

Rainfall monitoring

City Forecast

Tourism Forecast

Nowcast

Timely release of 5 day Weather Forecast
and Warnings

Issue of 5 day Agro-meteorological
advisories and Forecast at district Level
(625)

Meteorological support for Civil Aviation
purpose

Rainfall Monitoring (District/subdivision
wise)

5 day Forecast for 324 locations

5 day Forecast for 106 Locations

3 hourly warnings from for 156 Locations

6 Hours

Bi-Weekly

60
Minutes

1 Day

6 hourly

6 hourly

3 Hourly



SUB-DIVISION WISE FORECAST & WARNINGS

FORECAST

WARNING

-3%1;
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21 April(Day 1) :

¢ Heat wave conditions at many places with severe heat wave at a few places over Jharkhand; heat wave at a few places
with isolated severe heat wave over Odisha.

¢ Heat wave conditions at a few places over Bihar and East Uttar Pradesh; at isolated places over East Madhya Pradesh,
Vidarbha, Chhattisgarh, Gangetic West Bengal, Telangana and Rayalaseema.

+ Warm night conditions likely at isolated places over Punjab, Haryana, Chandigarh & Delhi.

¢ Heavy rain at isolated places over Sub-Himalayan West Bengal & Sikkim, Arunachal Pradesh, Assam & Meg
Nagaland, Manipur, Mizoram & Tripura.

¢ Thunderstorm accompanied with squall/hail likely at isolated places over Assam & Meghalaya.

¢ Dust/thunderstorm likely at isolated places over Punjab, Haryana, Chandigarh & Delhi, north Rajasthan and West Uttar
Pradesh.




ALL INDIA SEVERE WEATHER WARNINGS

East India
Date: 21 APRIL, 2016
(EVENING)
Met-Sub Today Tomorrow 25 APRIL,
Divigion 21 APRIL, 2016 22 APRIL, 2016 Z3APRIL, 2016 | 24 APRIL, 2016 2016

Andaman &
Hicobar
Islands

Bihar

Jharkhand

Gangetic
West Bengal

accompanied with
squallfhail and

heavy rain likely at
isclated places

Heavy rain at
isolated places

SHWB &
Sikkim

* The Warning for any day is valid from 0830 hours IST of the day till 0830 hours IST of Next day|
WARNING Probabilistic Forecast

WARNING (TAKE ACTION) Terms Probability of Occurrence (%)
| Unlikefy <25
____WATCH (BE UPDATED) | Lieh 2]
WATCH (BE UPDATED Vory Likely 507
Most Likely >75

Date: 21 APRIL, 2016
(EVENING)

Today
21/04/2016

&
T
.

t Tomorrow

= 22/04/2016
-

24/04/2016

25/04/2016




Heavy Rainfall Heat Wave & Thundersquall Fog/Visibility

K

Heavy Snow Cold wave/ visibility & frost  Heat Wave




36 Meteorological
Sub-Divisions

LEGENDS

1. Andamun & Nicobar lalands
2 Arunmchal Pradesh
A Asmpam & Meghalays

€. Qangelic Wesl Bergal

W R e R e

7. Crissa
B Jhardhand
Z. Bikar
# firers 10. East Uttar Pradesh
b 11. Wesd Uttar Pradesh
b ! 12. Uttarakhand
12 e 13, Haryana, Chd & Dalhi
3 TR Wiy v e 14, Punjaks
14 T 13, len“hu‘I Fradesh
m 16, Jamma & Kashmar
:: " Wi 17. West Rajsthan
e, e i 18, Enst Rejasiban
17 iR T 19, West Machyas Pradesh
10 'l wrRer 0. East Madhya Pradesh
10 e o w 1. Gujarat
Foil q:.ﬁ T AR 2. Saurashira
1 3. Kenhan & Goa
4, Madhya Makarssbira
Pk “‘;”; 5. Marathwwada
= 6, Vidharbha
28 T ST 7. Chhattisgarh
8 TS Z2. Coastal Andhra Pradesh
5 e 9. Telangana
27 T . RI‘,’iIIIDﬂﬂ;ﬂ
3, Tamdinadu & Pendl
: m s 32. Goastal Karnataka
3. North Interior Karnataka
30 T 34. South Imterior Kanataka
3 iy 35, Kanals
12 ey 36, Lakshadwanp
b ]
1
kL]
£l

SPATIAL DISTRIBUTION

Category

(% of Stations reporting)

Category
Scattered (SCT/ A Few Places)

Dry (No station reported Rainfall) ‘

WARNING Probabilistic Forecast

WARNING (TAKE ACTION) Terms Probability of Occurrence (%)
Unlikely <25
Likely a5 .5
Very Likey 5.5
Most Likely *75

$ Heavy Rain
uI]' Strong Winds
5 Frost

a Dust Storm

(;-;‘) Squalll Hail
m Sea State

, # Thunderstorm
§ Cyclone

i-l- Heat Wave

GE-’ Heavy Snow
I Visibility

ﬂ- Cold Wave

N

4 HMagaland, Mankpur, Maoram £ Tripur
& Sub-Himalayan West Bongal & Sikkim

N\

V4




DISTRICT
WARNINGS

Hailstorm Advisory for Maharashtra

Daafe of leswe - 12 March 2014

Sub Div

Disfricts

Thans

Mumbal

Ralgad

onkan & Goa

Ratnagiri

SIndhdurg

pefle k]

Handurbar

Dhuls

Jalgaon

Haalk

Madhya

.ﬂ.nmudnagar

Maharashira

Puns

Sholapur

Satara

5.angll
Holhapur

Aurangabad

Jalna P

Bead

Marathawada

Farbhanl

Latur

Cramanabad

Handed

Hingoll
Suldana

Skola

Waalm

amravatl

Yavabimal

Widarbha

Wardha

MHagpur
Bhandara

Chandrapur

ondla

Gadchiroa]

LEGEMD:

MO Waming

P | 125 % probabiity

2E - 50 % protaniity

51- 75 % probaoiity

76 - 100 % probaniity




5 day City Forecast (for 324 cities)

CLIMATOLOGICAL TABLE (PERIOD: 1971-2000)

Local Weather Report and Forecast For: Agartala Dated :Apr 24, 2016 Temperature(°C) Rainfall (mm)
Tripua Past 24 Hours Weather Data
L Masximum Temp(°C) (Recorded on 23/04/16) 34.9 Year i 9 e
R Departure from Momal?C) 2 .
Minimum Temp (°C) [RE_::JIdEd. on 24/04/16) 28.4 MaXimUm(Date . .LOWeSt 24 HOUI’S HIgheSt Monthly Total
— . Departure fr:!mN:urmall_:'Cl L} Mlnlmum(Date) (Date)
[r—— - 124 Hours Rainfall {(mm) [Recorded from 0830 hrs IST NIL )
oy Soreet g, ey 751 2011 35.9(13) 18.7 (07) 255(20) 55.4
fommorss Sunce 151 ez 2010 35.5( 08) 20.7 (18) 62.8(30) 155.7
Moonrise (IST) 19:40 2009 39.1 (26) 18.7 (01) 17.6 (03) 53.0
— 2008 37.6(23) 18.2 (04) 20.3(04) 29.5
- D 0 - P T DS e T 2007 37.0(30) 15.5(13) 198.0(11) 458.6
25 Ap 27.0 140 "_‘ Partly cloudy sky with one or two spells of rain or 2006 371(29 ) 188 (04) 687 ( 04 ) 1365
- fundernoner 2005 35.8(21) 19.2 (04) 29.9(29) 109.5
o e ot K Fenly oy E 2004 34.0(30) 17.4(13) 82.9(19) 384.3
270 350 “F Party cloudy sky 2003 35.0 (27) 18.2 (23) 488 (02) 217.4
28-Apr 27.0 350 35’.- Partly cloudy sky 2002 34.4( 20) 14.2 (03) 342 (11)e 184.4
- » ) - ALL TIME 41.5€ (30,
28-Ap 27.0 34.0 L = Partly cloudy sk
ﬁ: kY RECORD 1960) 14.2 (03, 2002) 198.0 (11, 2007) 537.3(1977)
30-Apr 27.0 340 «;";1 Partly cloudy sky
EXTREME WEATHER EVENTS IN THE MONTH OF APRIL
IMD
Weekly Variation Temp for :Agartala
40 T Mer:\n oC Mean Mean Mean Number of days with
M riormal Max Month emperature(°C) Total Number
2 M 1z Temp Daily Daily Rainfall | of Rainy
S B Normai Min Minmmom | Magmam | (@m) | Days | HAIL [Thunder | FOG |sQuALL
M vin Temp
10 Jan 10.0 25.5 5.6 0.5 0.1 0.5 7.1 0.1
. Feb 13.1 27.9 24.9 2.5 0.0 1.8 2.0 0.0
% ‘o o 4 2 > = Mar 18.6 32.2 72.0 3.5 0.1 4.3 1.1 1.0
Apr 22.2 33.1 206.8 8.9 0.0 11.0 0.4 2.2
May 23.3 324 352.6 13.7 0.0 13.0 0.1 2.8
Jun 24.8 32.0 35913 15.2 0.0 8.9 0.1 0.4
Jul 24.9 31.4 369.4 16.1 0.0 6.7 0.0 0.2
Aug 25.0 319 | 2579 | 152 0.0 8.7 0.1 0.2
Sep 24.4 31.8 227.6 11.9 0.0 9.4 0.6 0.2
Oct 22.2 31.2 157.0 6.8 0.0 4.5 1.3 0.1
Nov 17.1 29.5 39.5 1.8 0.0 0.6 3.0 0.0
Dec 114 26.4 14.8 0.7 0.0 0.1 6.3 0.0
Annual 19.8 30.5 2087.5 96.9 0.3 69.5 22.1 7.2




5 day Tourism Forecast (106 places)

Sunday April 24, 2016
Tourism Forecast for Gulmarg

£ B
Dz - £10¢ Sunrise (15T} 0550
(2016-04-23) 2 e
Departure: S Sunset (I5T): 19:11
Mimmmum: : St
Qo16.0429)  16°C t .
Departure: Bt o Moonset (IST): 07356
' Past?4 Hrs Ramfall endme at 0830 IST (m mm): 1
E
' ‘ <,
i Sunday Monday Tuesday Wednesday Thursday  Friday S:II'I]IT]:I}'-\'
\Ia:: Min Max Min Mix Mm Miax Mm Max Mo Max Mm Max  Mmn
20 20 138 20 14"' 20 130 380 50 30 140 40 130 40

IHD
Weekly Variation Temp for :Gulmarg
164
17 e ' MNormal Mas
' W ax Temp
|
Bt . Mormal Min
4 K“-"\ ! -
%
| T ——
. - e ——
] o o = < bt =




District Forecast (All Districts)

MNP

INDTA METEOROLOGICAL DEPARTMENT
MODELS BASED DISTRICT LEVEL WEATHER PREDICTION
ISSUED OMN:  24-04-28l6
WALID TILL @8:39 IST OF THE MEXT 5 DAYS

ENSEMBLE FCST

Rainfall (mm)

Max Temperature { deg C)
Min Temperature { deg C)
Total cloud cover (octa)
Max Relative Humidity (%)
Min Relative Humidity (%)
Wind speed (kmph})

Wind direction (deg)

1
9l
34

296
346

DISTRICT : S0OUTH-GOA

Rainfall (mm)

Max Temperature { deg C)
Min Temperature { deg C)
Total cloud cover (octa)
Max Relative Humidity (%)
Min Relative Humidity (%)
Wind speed (kmph)

Wind direction (deg)

a
31
23

1
85
449

ala
34z

DAY -2 DAY -3
26/84 27/84
@ a
24 36
21 21
2 1
a1 &7
39 32

a7 234
196 5

@ 5]
31 32
23 23
2 1
B85 85
54 49
@11 236
313 45

236
148

286
178




All India Thunderstorm Nowcast
(156 stations)

istan L

B KASHMIR

dstan
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KERALL

Maldives

1 -

Nepa
KRN
- N 2
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DIBRUGARH

F/C : Moderate Thunderstorm

Warning : Loud peals of thunder with
frequent lightning flashes, moderate to
heavy spell of rain and maximum wind
speed 29 to 74 Kmph{In gusts).

Time of Issue : Sunday, April 24, 2016
3:57 PM
Valid Up To
6:57 PM

: Sunday, April 24, 2016

ARMMNACHA .' EADESH
-' 1

LA

REGIONAL METEOROLOGICAL CENTRE, NEW DELHI

SHRI MATA VAISHNO DEVI YATRA
VALUE ADDED NOWCAST

MINISTRY OF EARTH SCIENCES
INDIA METEOROLOGICAL DEPARTMENT

KATRA

Date of issue : 24-04-2016
Time of issue : 18:00 IST

PARAMETERS
WEATHER
TEMP (°C)

HUMIDITY ( % )

NIND SPEED (KMPH)

WIND DIRECTION

RAINFALL ( mm )

WARNING

Nowcast for 1830-2130 IST
24-04-2016
MAINLY CLEAR SKY
25-28
30-40
02-03
SOUTHWESTERLY
0.0
NIL

img

MINISTRY OF EARTH SCIENCES
INDIA METEOROLOGICAL DEPARTMENT
REGIONAL METEOROLOGICAL CENTRE, NEW DELHI

NOWCAST BASED ON
DOPPLER WEATHER RADAR FOR
NATIONAL CAPITAL REGION DELHI

Date of issue : 22.04.2016
Time of issue : 1915 IST

WCAST
Valid for: 1915 - 2115 IST IST
22.04.2016
Fr 27 =er & el et o 37y are & &7sr & 3mefr 3mwsi 1 Dust storm would occur over
and adjoining areas of South Delhi.
Admin




AMRITSAR

(32

FORECAST VALID FOR : 20 Apr 2016

RAIN/SNOW VERY LIKELY AT A FEW PLACES OVER ROADS/HIGHWAYS OF JAMMU & KASHMIR AND AT ONE OR
TWO PLACES OVER H. P. WEATHER IS VERY LIKELY TO BE DRY OVER REMAINING ROADS/HIGHWAYS OF NW-
INDIA.




India Metmulogical Department India Meteorological D rtment
Mational Weather Forecasting Centre Naticnal Weath gF :ipal:ent
Mountain Meteorology Division ::Ia ) _eam:lr DIrHaD' "' e
Lodi Road, Mew Delhi - 3 qul.-lc:rlllmu m%g;ﬁ w:.lun
Phone 43824324 & 43824296 i Road, -
Fax- 24541965 & 24626815 T s s paanre”
wda deE gefeT . .
Weather Warning during next 5 days
HOURTA]H METEOROLOGY DIVISION
IST ERWVATION F 20.04.201
MID DAY WEATHER BULLETIN SUB DIVISIoN D1 D2 D3 D4 D5
" 20.04.2016 21.04.2016 22042016 23.04.2016 24.04.2016
+ The weslemn disturbance as a trough in mid-tropospheric westerlies now runs roughly along x::
Longitude 64° E and north of Latitude 35° N.
LEH
* The other western disturbance as an upper air cyclonic circulation over western parts of Iran & (Division)
neighbourhood now lies over northermn pans of central Iran & adjoining Caspian Sea and extends o
upto mid-tropospheric level with a trough aloft runs roughly along Longitude 53 °E and north of (Division)
Latitude 30° N.
HIMACHAL PRADESH
« The induced upper air cyclonic circulation over Punjab & neighbourhood has become less {High Hills region)
marked.
ACH THUNDERSQUALLHAIL
|mr:l.:::.:;$" LIKELY AT ISOLATED
'WEATHER DURING PAST 24 HOURS (BETWEEN 0430 HRS. OF YESTERDAY AND 0430 HRS OF TODAY) THU"D;L;;?:“NL
KASHMIR LEM JAMMU mﬂ‘&} pnm:miu UTTARAKHAND |  UTTARAKHAND UTTARAKHAND LIKELY AT ISOLATED
MET DIVISIONS | inivision) | (Division) | (Divisian) |  (High Hilis {Lower Hills | (Garhwal Rogion) |  (Kumaun Regian) arimuct Roglon) PLACES
regian) region) THUNDERSQUALLHAIL
Realised UK:I::RM(HJ-ND LIKELY AT ISOLATED
ws FWS | ws FWS IsoL DRY DRY (Kumaun Region) PLACES
Weather
WEATHER FORECAST
Days D1 | D2 D3 D4 D5 D6 o7
Dates 20,04.2016 | 21.04.2016 | 22.04.2016 | 23.04.2016 | 24.04.2016 | 25.04.2016 | 26.04.2016
KASHMIR
{Division} I1soL* SCT Wws FWS FWS 1SOL ISOL
LEH
{Diviaton} IsoL” SCT* Fws* FWS" sCT* IsoL* 1IsoL*
JANPML
{Division) SCT FWS ws ws SCT 1SOL ISOoL
M itgn viis region) | 1S0L” scT Fws* ws scT DRY | DRY
HIMACHAL PRADESH
{Lower Hills region) ISOL ISoL FWS FWS IsoL DRY DRY
UTTARAKHAND
ot Rogiomy | DRY IsoL scT FWS 1soL DRY DRY
g?f_fn"",‘,'::;":' DRY IS0L SCT SCT IsoL DRY DRY
SPATIAL DISTRIBUTION (% of stations reporting Raln.'SnuwfaII] WARNING Probabilistic Forecast
%Stations c ego “eStations. WARNING (TAKE ACTION) Terms Probability of Occurrence (%)
Uﬂllzklely <25
el .
Very Likey 5075
# Rain/Snowfall Most Likely > 75




e |JEy ﬁﬁﬁ fawrT g' India Metecrclogical Department
Wiy e qafgeE B ; National Weather Forecasting Centre
Tesre Haw e gers, Mountain Meteorology Division
airdt ¥y, 7§ freeit-a Lodi Road, New Delhi=3

Phone 43824324 & 43824206
Fax- 24643965 & 24626815

India Meteorclogical Department

National Weather Forecasting Centre
Mouwntain Meteorology Division
Lodi Road, Mew Delhi - 3
Phone 43824324 & 43824296
Fax-24543965 & 24626815

ASHMIR DIVISION
1. KUPWARA

2 BANTHPORE

3 GANDERBAL
4. BARAMLUILA
5 SRINAGAR

6 BADGAM

T. PULWAMA
8 KARGIL

9. PUNCHH

10. SHUPTYAN
11. ANANTNAG
12, KULGAM
JAMLI DIVESION
13 RAJOURI
14. REASI

15, RAMBAN
16 KISHTWARL
17.DODA

16, UDHAMPUR
19. JAMMU

20 SAMEA

21. KATHUA

LEHDVISION

72 LEH (LADAKH)
H.P_(HIGH HILLS REGION)
23, CHAMEA

24, LAHUL & SPIM

25 KLU

26. KINNAUR

27 SHIMLA

HIP {LOWHRHILLS REGIN)
28 KANGRA

20 HAMIRPUR

30. UNA

31 MANIN

2. BILASPUR

23 SOLAN

34 SIRMALIR

Precipitation Forecast
22-04-2016 (DAY_3)

JAMMU AND KASHMIR

LEH
DIVISION

Lenh (Ladakh)
]

HIMACHAL PRADESH

UTTARAKHAND

GARHWN REGION
5. DEHRADUN

36 UTTARKASHI
3T TEHRI

38 RUDRAPRAYALG
38 CHAMOLI

40 HARITWAR

A1 GRRHWAL

KUMALIN REGION
42 PITHORAGARNH
43 ALMORA

44 NANITAL

45 CHAMPAWAT
4T BAGESHWAR

PRECIPITATION WARNING
22-04-2016 (Day 3}

JAMMU AND KASHMIR

HIMACHAL PRADESH

Legend

I trcrncdy Hhesivy RirSow mone han 204 5 men
[ very Heavy RainSnow 1156 204 4 mm

[0 Heawy RasnSnow 645 - 1155 mm
0 MoWaming
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India Meteorological Depariment
oo . "

Meteorological Centre, Bhopal
(gt Ferry stwwern, W wrTETY)
{Minlatry of Earth Scloncas Govt OF India)

Date 24/04/2016 AT 08:30 hrs IST

Siatonto Ujan

MAINLY CLEAR STRONG SURFACE WIND
SKY. WEATHER || LIKELY DURING DAY/EVENING
LIKELY TO BE TIME . WIND SPEED AROUND
DRY 24-26 KMPH.

Bhopal

MAINLY CLEAR STRONG SURFACE WIND
SKY. WEATHER || LIKELY DURING DAY/EVENING
LIKELY TO BE TIME . WIND SPEED AROUND
DRY. 24-26 KMPH.

Indore

MAINLY CLEAR STRONG SURFACE WIND
SKY. WEATHER || LIKELY DURING DAY/EVENING
LIKELY TO BE TIME . WIND SPEED AROUND
DRY. 24-26 KMPH.

CLEAR SKY.
WEATHER
LIKELY TO BE

Ratlam

Gwalior

Satellite fmage
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Forecast for “EverestiLhotse MASSIF EXPEDITION

Expedition Forecast

LETIN NO:-27

Government of India
India Meteorological Department
Ministry of Earth Sciences

Mausam Bhawan, Lodi Road, Mew Delhi — 110 003

Height 8848 M (Lat 27° 59°'N Long 86° 55'E)

DATE:- 24-04-2016

(Day 1). Valid for 24 hrs commencing from 1330 hrs IST of 24-04-2016 to 1330 hrs IST of 25-04-2016

WEA

THER: - Clear sky.

Wind and temperature in free air:-

Sl No Helght{AMSL) ‘Wind Direction Tmﬁzﬁr Temperature( Deg C )
1 3.1 km (700 hPa) South-southwesterly to Westerly 20-30 6to12
2 4.5 km (600 hPa) South-southwesterly to Westerly 20-30 -2to 4
3 5.8 km (500 hPa) South-southwesterly to Westerly 20-30 =11 to -6
4 7.6 KM (400 hPa) West-southwesterly 40-70 -22 to -21
5 9.6 KM (300 hPa) - - -
(Day 2). Valid for 24 hrs commencing from 1330 hrs IST of 25.04.2016 to 1330 hrs IST of 26-04-2016

WEATHER:- Clear sky.

Wind and temperature in free air:-
SINo | Helght({AMSL) Wind Direction "'i":fmfm%d Temperature( Deg C )
1 3.1 km (700 hPa) South-southwesterly to Westerly 10-20 Tto11
2 4.5 km (600 hPa) South-southwesterly to Westerly 20-30 2to 4
3 | 5.8km (500 hPa) West-southwesterly 20-30 -10to -7
4 | 7.6 KM (400 hPa) Westerly 30-40 -21 to -19
5 9.6 KM (300 hPa) - - -

(Day 3) Valid for 24 hrs commencing from 1330 hrs IST of 26.04.2016 to

WEATHER: Clear sky.
Wind and temperature in free air:-

1330 hrs IST of 27-04-2016

SiNe | Height{AMSL) Wind Direction Tmﬁiﬁd Temperature{ Deg C }
1 3.1 km (700 hPa) South-southwesterly to Westerly 10-20 9to 13
2 4.5 km (600 hPa) South-southwesterly to Westerly 10-20 1to &
3 | 5.8km (500 hPa) Westerly 20-30 9to-5
4 7.6 KM (400 hPa) Westerly 30-40 -20 to -18
5 | 9.6 KM (300 hPa) . . -

(Day 4) 1330 hrs IST of 25.04.2016 to 1330 hrs IST of 27-04-2016

Clear sky.

(Day 5) 1330 hrs IST of 26.04.2016 to 1330 hrs IST of 28-04-2016

Clear sky.




ADVANCES IN DISSEMINATION MECHANISM

o Telephone, Tele-fax

o Mobile Phones (SMS)

o VHF/HFRT/Police Wireless

o Satellite based warning dissemination System

o Global telecommunication system (GTS) :
(International Telecom centres)

o Internet (e-mail), ftp
o Websites

o Radio/TV, News Paper network (AM, FM,

Community Radio, Private TV) : Prasar
Bharati and private broadcasters






WMO/ESCAP RECOGNISED Regional Specialised

Meteorological Centre, New Delhi

Provides cyclone
advisories and daily
outlooks to 8
Members countries

Bangladesh

India

(RSMC, New-Delhti)
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Oman
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For national purpose, IMD has 3 tier
organisation to provide cyclone warning

Area Cyclone Warning Centres at Mumbai,
Kolkata and Chennai

Cyclone Warning Centre at Ahmedabad,
Visakhapatnam and Bhubaneswar

Cyclone Warning Division at New Delhi
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FOREIGN TRAINEE TRAINED IN RSMC, NEwW DELHI

Year Name of Training Period Countries

2007 WMO cyclone forecasters 12-23 Feb. Bangladesh, Myanmar and Sri
training Lanka

2008 WMO cyclone forecasters 14-25 Feb Thailand and Sri1 Lanka
training

2009 WMO cyclone forecasters 09-20 Feb. Bangladesh and Maldives
training

2010 WMO cyclone forecasters 1-12 feb. Myanmar and Sri Lanka
training

2011 WMO cyclone forecasters 28Feb.-11 Bangladesh, Oman, Myanmar,
training March India

2012 WMO cyclone forecasters 20 Feb-02 Thailand, Srilanka, Maldives,
training March India

2013 WMO cyclone forecasters 1-12 April Bangladesh, Myanmar, Oman,
training India

2014 WMO cyclone forecasters 17-28 Myanmar, Sri Lanka,
training February Thailand, India

2015 ITWTCF-International 03-14 August |Myanmar, Sri Lanka,

Training Workshop on
Tropical Cyclone
Forecasting

Thailand, India, Maldieves,
Oman, Bangladesh, Laos,
Cambodia.




FOREIGN TRAINEES TRAINED IN GENERAL METEOROLOGY TILL DECEMBER 2014 = 275
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WARNINGS SKILL SCORES



Heavy rainfall warning (2002-15)
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Heavy rainfall warning (2002-15)
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Trend in heavy rainfall warning (2002-15)
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Advances in Cyclone Forecasting : Improvement in Track

forecast accuracy

550
500
450
400
350
300
250
200
150
100

50

Track Forecast Error (km)

Average error in km (2011-15) Reduction in error from 2006-10 to
Lead Error Lead Error 2011-15:

12 hr —=59.1 24 hr- 97.5 12 hr : 26%, 24 hr : 31%

36 hr —120.0 48 hr- 1455 36 hr : 41%, 48 hr: 49%

60 hr —160.4 72 hr- 183.2km |60 hr:56%, 72hr:60%

Annual Average Track Forecast Error (km)

—8—24 hr forecast error (km)
=48 hr forecast error (km)
72 hr forecast error (km)
96 hr forecast error (km)
120 hr forecast error (km)
= = Linear (24 hr forecast error (km))

——12 hr forecast error(km)
36 hr forecast error (km)

—+#—60 hr forecast error (km) X
84 hr forecast error (km)
108 hr forecast error (km)

= = Linear (12 hr forecast error(km))

2003 2004
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Year



Advances in Cyclone Forecasting :
Improvement in landfall point forecast

Average error in km (2011-15)
Lead Error Lead Error
12 hr —36.5 24 hr- 56.3 km,
36 hr — 60.6 48 hr- 93.5 km
60 hr — 95.2 72 hr- 105.7 km

Landfall Point Error (km)

600 - :
Annual Average Landfall Point Error (km)
500 -
—o—12 hr ——24 hr
P 36 hr —=48 hr
=60 hr 72 hr
= =Linear (12 hr) — =Linear (24 hr)
300 -
200 - Tt -~ N
~ Tt ~o P
-, - - » it R =4 \ —
100 + - N - S
0 . . . . . . . . — . .
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
-100 - Year




Advances in Cyclone Forecasting :
Intensity forecast skill (%) Improvement (AE)

Average Skill (%) - (2011-15)
Lead Skill Lead Skill

12 hr- 209 24hr- 364
36 hr- 494 48 hr- 55.8
60 hr- 62.3 72hr- 67.3

Improvement in skill from 2006-10 to
2011-15
12 hr: 26.7% 24 hr: 7.0%,
36 hr : 5.2%, 48 hr : 9.9%
68 hr: 17.8%, 72hr:0.3%

120 - Skill (%) of maximum sustained surface wind forecast based on
absolute error compared to persistence forecast error
100 -
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60 - \ A
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FUTURE SCHEMES




COMMISSIONING OF 9 DWRs
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COMMISSIONING 18 MRRs
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Useful for measurement of rain rate,
liquid water content and drop size

distribution from near ground to several [

hundred metres.

Also used for now-casting of
precipitation i.e., it may detect the
start of rain from ground level (in 10
Km radius) to high above the radar
several minutes before the start of

rain at ground level.
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COMMISSIONING OF 12 COMPACT SEVERE

WEATHER DETECTION RADAR SYSTEMS
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Useful for the detection of rainfall
intensity at short ranges and ideally
suited to provide forecasters with
detailed information about local rainfall
and early warnings of approaching

o

storms.
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COMMISSIONING OF 230 SURFACE

@” \\OBSERVING EQUIPMENTS
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Commissioning of 270 Surface Observing equipments
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Commissioning of 14 Doppler Weather Radars

ek One C-band DWR at
E}“Stlng DWRs Guwahati and
Proposed DWRs X-band DWRs at

‘_}A /\_“wﬂf \ other 13 places




Commissioning 40 MRRs
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Commissioning of 10 Lightning Detection Systems (LDS)
% Proposed Lighnting Detection Network

This helps in tracking
the thunderstorm
activity in real time
and thus is very
useful in nowcasting
especially in aviation
sector, planning sport
events and functioning
of high risk
establishments etc.




Commissioning of 8 Microwave Radiometers
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Commissioning of 8 Doppler Wind Lidars/Wind Profilers
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Used for wind
shear, low level jet
identification,
clear air
turbulence, fog
detection, PBL
dynamics
monitoring etc.




PROPOSED NETWORK
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PROPOSED NETWORK-MODERNIZATION PHASE-11

S.N. ltem Number
1 Automatic Weather Station (AWS) 500
2 Automatic Rain Guages (ARG) 4000
3 Portable Upper Air stations 5

4-a | Wind Profiler (tropospheric) 5
4-b | Wind Profiler (boundary layer type) for aviation 5
3) Electrolyzers for H, generation 38
6-a | Doppler Weather Radar- S-band 17
6-b | Doppler Weather Radar- C/X-band 12
6-c | Doppler Weather Radar- Portable 2
7 Microwave Radiometer for aviation 4
8 Heliport AWOS for aviation 20
9-a | Public weather systems (PWS) full 7
9-b | Public weather systems (PWS) truncated 27*
10 | Forecasting System 102*
12 | Video wall 1*
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