-~ . e p—

. >

-’

‘The South Asian Summer Monsoon 1
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» 80 % of the annual rainfall
> Affects 2 billion people " .
» Rain-fed agriculture contributes to 18% of India’s GDP
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» Large year-to-year
variability

» Hence predicting it
in advance is vital.
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South Asian monsoon 2018

ADVANCE OF
SOUTHWEST MONSOON 2018
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Date of Monsoon Onset:

Date of Monsoon covering the
entire country:
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Rainfall for the period Jun 01 to Sep 30, 2018
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Actual Rainfall:
Normal Rainfall:
Departure from Normal: Courtesy: IMD



High impact weather of 2018
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June To September 2018

CHINA

7%

JAMMU & KASHMIR
SNOW AVLANCHE
5 JANUARY

11 PEOPLE DIED

RAJASTHAN
DUST STORM
APRIL - MAY

68 PEOPLE DIED

GUJARAT

FLOOD & HEAVY RAIN

JUNE TO SEPTEMBER
52 °LE DIED

MAHARASHTRA

FLOOD & HEAVY RAIN -

JUNE TO SEPTEMBER
139 PEOPLE DIED

KERALA

FLOOD & HEAVY RAIN

8-23 AUGUST
223 PEOPLE DIED

TAMILNADU
FLOOD & HEAVY RAIN
10-17 NOVEMBER
(Due to SCS "GAJA")

45 PEOPLE DIED
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UTTAR PRADESH)
FLOOD & HEAVY RAINFALL
JUNE TO SEPTEMBER|

158 PEOPLE DIED

THUNDERSTORM
APRIL - MAY
166 PEOPLE DIED
LIGHTENING
JUNE]

39 PEOPLE D

DUST STORM|
2-6 MAY
92 PEOPLE DIED

COLD WAVE

SNOW AVLANCHE /
THUNDERSTORM

32 PEOPLE DIED

WEST BENGA
FLOOD & HEAVY RAINF/
JUNE TO SEPTEMBE
116 PEOPLE DIED

75 PEOPLE DIED

ODISHA

FLOOD & HEAVY RAINFALL
12-14 OCTOBER

(Due to SCS “TITLI")

77 PEOPLE DIED

2018 witnessed a very large number of high impact

weather events from

to floods
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More bodies found in flooded

THRISSUR, INDIA Rescuers searched
submerged villages in India's southern state of
Kerala yesterday in a desperate hunt for
survivors after floods killed at least 370
people and drove more than 700,000 from
their homes.
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Bodies found floating, roads cut off, food scarce:
Kerala tragedy unfolds

» The state has received
37.5% excess rainfall from
June till date

» North Kerala receives
heavy rainfall during south
west monsoon (Jun to Sep)
» South Kerala gets rainfall
during north east monsoon
(Oct to Dec)
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» |dukki dam, which is Asia’s

S largest arch dam, has been

» This year, most parts of

Kerala has received heavy
rainfall from June till date

» 58 dams managed by KSEB
and 22 managed by water
resources dept in full capacity

» Gates of all these dams
have been opened to
discharge excess water

Relief measures

30 cr 12 more NDRF teams
earmarked for - six each from Delhi and
festivities diverted Gandhinagar - sent; 18 teams
for disaster relief already engaged in flood relief

TOI FORMORE INFOGRAPHICS DOWNLOAD 1!
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releasing water at the rate of
10-15lakh litres per second for

5 the last three days
A » While Kerala received

excess rainfall in 2013, too,
life was not hit because dams
were not full at this time of
the year

» While in 2013, excess
rainfall was 37% for entire
four-month monsoon period,
this year it has crossed that
mark in just two and a half
months

» PM Modi speaks to CM Pinarayi
Vijayan on Thursday on the crisis

» State govt cancels Onam week
festivities

s
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% 8t to 18t August 2018

¢ Heavy rainfall, landslides, flood
** 483 dead

* 1.4 million evacuated

00 00

+** 3000 relief camps

from IMD a week in
advance
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DAILY AVERAGE RAINFALL FOR KERALA - SW MONSOON 2018 N

. Graph updated upto  30.09.2018 Ct u a
Cumulative Rainfall from 01.06.2018

Actual: 2518.6 mm, Normal: 2039.7 mm

Rainfall Departure from Normal :23 % N O r m a I .
L]
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Departure from Normal:

PERFORMANCE OF SOUTH WEST MONSOON 2018 OVER KERALA
From 01-Jun-2018 to 20-Aug-2018
CUMULATIVE RAINFALL FOR KERALA - SW MONSOON 2018

% Departure we Actual (Cumulative) s Normal (Cumulative)

ACTUAL=2378.71 mm NORMAL= 1676.3 mm DEPARTURE= 41.9 %
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Cumulative Rainfall (mm)

Courtesy: IMD
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Rainfall 2018
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SAT :INSAT-3D IMG 13-08-2018/00:00 GMT
IMG_TIR1 10.8 um 13-08-2018/05:30 IST
L1C Mercator (LINEAR STRETCH: 1.0% )
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R " B - I Low pressure system

e e called ‘monsoon

e T LA depression’ stationary for
e B few days;

_ taking an unusual path
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Weather forecasts gave a hint O e

\-.‘&.j‘*-,: Indian forecast model
X ] 3%l M (NCUM) forecast

Heavy rainfall was forecasted
a week ahead.
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Courtesy: A. Jayakumar
NCMRWEF
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Met Office forecast
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Kerala Floods August 2018

Daily Accumultated Precip
7N:13N 75E:78E

Precip (mm/day)
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Global UM NWP forecast
20180815 24

Global UM NWP forecast
20180815 72

Courtesy: Sean Milton, Charline
Marzin; Met Office
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Daily mean rainfall forecast for 15-17 Aug from 07-30 Daily mean rainfall forecast for 15-17 Aug from 08-02 Daily mean rainfall forecast for 15-17 Aug from 08-06

Day-15 : | Day-7

Daily mean rainfall forecast for

Courtesy: Steve Woolnough
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Karapuzha dam B o KE RA LA
Pazhassi dam v : S
. > . DAMS IN KERALA % PRCIIATER

Malampuzha dam
Banasura sagar dam
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Reservoir storage in 2018
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Hydrol. Earth Syst. Sci. Discuss., https://doi.org/10.5194/hess-2018-480

Manuscript under review for journal Hydrol. Earth Syst. Sci.

Discussion started: 14 September 2018
(©) Author(s) 2018. CC BY 4.0 License.
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The Kerala flood of 2018: combined impact of extreme rainfall and

reservoir storage

- s dal® @ 1 SWER! 1 : 2
Vimal Mishra™ ., Saran Aadhar’, Harsh Shah’. Rahul Kumar', Dushmanta Ranjan Pattanaik”, Amar
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Deep Tiwari

'Civil Engineering, Indian Institute of Technology Gandhinagar, Gandhinagar, 382355, India
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Cumulative Rainfall (8—17 August)
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erala: before and after flood

https://earthobservatory.nasa.gov/images/92669/before-and-after-the-kerala-floods
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Impact of the flood
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South Asia witnessed several high impact weather
events in 2018

Kerala flood: once-in-century flood

25 trillion litres of water fell in 11-days over 38,000
sg. km

483 dead, 1.4 million displaced
Damages worth USS 2.7 billion

Needs better flood forecasts and disaster
management plans in future

Contact: arathy.menon@reading.ac.uk
W @arathymet
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. | NASA Earth Observatory
Total Rainfall (cm) images by Joshua
Stevens, using IMERG
data from the Global
Precipitation Mission
(GPM) at NASA/GSFC.
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