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Forecasting aspects of the unprecedented
rainstorm that caused 26th July deluge at

Mumbai in 2005
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Objective (Obsernved & Climatology)
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Three hourly rainfall on 26 July 2005

< 0£80-0£S0
2
o
-
O UILZ/0E20
o 0£50-0£20
UILZ/0ETO
U122Z/0€00
N
m 0£20-0£€2 ocez
2 = 0£22
2 ”
| 0€€2-080C 0€T2
c 0€02
0€6T
0£02-0ELT @
E 0€8T
T
0€LT
& 0SLT-0SVT 080T
S
0€ST
OSVT-0STT UI9Z/0EYT
§ 888 88889 K °
wiw ui Jrejurey AlnoH
00TT-0£80
2 2 8 8 § R 8 g » ©°
wo ul |[ejurey

Mesuing Time inIST of 26th and 27th Iy




1000
900 1 ~—*SANTACRUZ -®-CLOABA
800
700
600 -
500 -

400 A

Cumulative Rainfall

300 -

200 -

100 -

0830- 1130- 1430- 1730- 2030-
1100 1430 1730 2030 2330

Time in IST

2330- 0230- 0530-
0230 0530 0830

9500 -

_ﬂ_
O
50.0 -
0.0 4

a -

0 -
4500 4
L4000 4
350.0
300.0 4
260.0
2000 -
150.0 -
100.0 -

a0 -

1-Jun
G-Jun
11-Jun
16-Jun
21-Jun
28-Jun
1-Jul
Baul
=Jul
fE-Jul
H-Jul
H-Jul
H-Jul
&-Aug
10-Aug

DATES
BCLB RAIMFALL

16-Aug

DAILY RAINFALL OVER MUMBAI FROM JUNE 2005

4-5ep
3-3ep
14-Sep

20-Aug
26-Aug
£ 30Aug

5 RAIMFALL

19-Sep







llO

w

= 10 A

LI R E—]
> 0 M~ ©

Illejured

L E—
n T ™

€¢

T¢

6T

LT

ST

€T

1T

Hours




Nurier of

60

Monthwise total Thunderstorm over Mumbai during 199 0-99
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Statistics of Very High rainfall in Mumbai 1901-290

Observatory | No. of No. of No. of No. of occasions
occasions |occasions with occasions |with more than 30
with more | more than20 |with more |cm/day

than 20 cm/day than 30 consecutively for
cm/day consecutively | cm/day two days
for two days

Colaba 50 5 13 2
Santcruz |37 3 11 1
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HIGHEST IN 24 HOURS RAINFALL OVER WORLD

Rainfall (cms.)  Station (State/Country) Date
184.1 Cilaos , Reunioun Island 15-16 March, 1952
179.6 Foc Foc, Reunioun Island 7-8 January, 1966
166.2 Belouvc, Reunioun Island 27-28 Feb., 1964
155.2 Aurere, Reunioun Island 7/8pril, 1958
137.8 Muuocaicang, Nei Mouggol, China 1-2 August977
122.8 Paishih, Taiwan 10-11 Sept.,1963
117.5 Halaho, Taiwan 9-10 Sept., 1963
116.8 Amini Devi, India 5-6 May ,2004
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RSMC(IMD) NEW DELHI 850 hPa ANALYSIS
for 00 UTC of 26— 7-2005 wind (kt)

RSMC(IMD) NEW DELHI 700 hPa ANALYSIS
for 00 UTC of 26— 7-2005 wind (kt)
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for 00 UTC of 26— 7-2005 wind (kt)
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94.4. cm rainfall because the event w
an intense Thunderstorm

OBSERVATIONAL/CLIMATOLOGICAL

* Observation from autographic weather observatimws that event
was partly associated with severe thunderstormipgcti

e Santacruz reported thunderstorm and lightening veitthh at 0830,
1130, 1632 and 2400 UTC of 26th July.

« A squall with wind speed reaching 42 knots waseeignced at 1100
UTC.

« Because of intense thunderstorm activity with ereg of deep clouds
at the afternoon, the minimum temperature over&ant between
0300UTC of 26th and 0300UTC of 27th was recorde®4a% at 1130
hrs UTC i.e. 1700 IST, afternoon of 26th July.

« One may note that the period of lowest temperataceirred between
0900 to 1130 hours UTC where as this is the epbdieomaximum
temperature over the station under normal circunesta
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Veering of the winds with height favorable for the
development of intense thunderstorm cells over the
area towards afternoon/evening when 70% of the

day’s rainfall was realized

* BREAK MONSOON FLOW PREVAILED OVER INDIA DURING
19-22 JULY FAVOURED OCCURENCES OF SEVERE
THUNDERSTORM SUBSEQUENTLY

e Daily NCEP temperature and moisture data(www.cakangov) are
also critically analysed for the period of 24 Julgt2 July to find
characteristics

< Dalily spatial composites of air temperature, retahumidity and
precipitable water contents at different standavelkefrom 1000hpa to
200hpa for 24-27 July show the wind in the loweels upto 700 hpa
coming from west were more moist and more warmeitewtinds at
mid-tropospheric level from north were relativelyedrand colder
(Sawyer(1946))
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Fig. 9. Mumbai Radar imageries dated 26 July, 20 05
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Rainfall for the month of July(1974-2005)
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IMD LAM 24 hrs Forecast Rainfall (mm)
upto 03 UTC (08:30 IST) of 27— 7—2005
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Jenamanj R. K., Bhan, S. C. andKalsi, S. R., 2006, Observational/forecasting
aspects of the meteorological event that caused oed highest rainfall of 94.4 cm
on 26-27th July, 2005 in Mumbai.Curr . Sci,, 2006, 10(25 May), 1344362.
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Seasonal Rainfall of Colaba from 1901-2005
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Bombay, located along the west coast of India on the Arabian Sea, received an incredible
37.1 inches of rain in a twenty-four hour period on Tuesday the 26th of July 2005,
breaking India's previous all-time single-day record of 33 inches set back in 1912. So far,
273 fatalities have been reported in Bombay alone and over 500 including the
surrounding region of Maharashtra state. The summer monsoon draws warm, moisture
laiden air over the Indian subcontinent from the surrounding ocean regions as result of
the land mass heating up. It is not unusal for the monsoon to bring flooding to the area.
The Tropical Rainfall Measuring Mission or TRMM satellite has been collecting rainfall
data since its launch back in 1997. TRMM captured this image of the rain over Bombay at
10:09 UTC on the 26th of July 2005. The image displays the horizontal distribution of rain
intensity as obtained from TRMM's sensors. Rain rates in the center part of the swath are
from the TRMM Precipitation Radar (PR), the only radar capable of measuring
precipitation from space. Rain rates in the outer swath are from the TRMM Microwave
Imager (TMI). The rain rates are overlaid on infrared (IR) data from the TRMM Visible
Infrared Scanner (VIRS). The image shows a localized area of heavy precipitation (red
area) directly over Bombay. The second image shows rainfall accumulations from the
TRMM-based, near-real time Multi-satellite Precipitation Analysis (MPA) at the NASA
Goddard Space Flight Center for the period 25 to 27 July 2005. The dark red area of
heavy rainfall (indicating a foot of rain) is concentrated right over Bombay and shows just
how localized extreme rainfall values can be. TRMM is a joint mission between NASA
and the Japan Aerospace Exploration Agency (JAXA).

Images produced by Hal Pierce (SSAI/NASA GSFC) and caption by Steve Lang
(SSAI/NASA GSFC).
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Monthwise total Squalls over Mumbai during 1990-99
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RAINFALL ANALYISIS FROM HIGH DENSITY RAINGAUGE NETW  ORK
FOR MESO SCALE STUDY
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