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Monsoon
days in advance, say

VisHA SHARMA

TRIBUNE NEWS SERVICE

NEW DELHI, MAY 14

The southwest monsoon will
arrive over Kerala, its first
landing spot in India, on May
30. This is two days ahead of
normal date of arrival on
June 1, the India Meteorolog-
ical Department today said.

During the last few days,
enhanced convection and
increased rainfall activity has
been observed over the Bay
of Bengal and the Andaman
Sea. The cross equatorial
flow is likely to strengthen
and deepen over the area.
Conditions are becoming
favourable for advance of
southwest monsoon over the
Andaman Sea and adjoining
sea areas during the next
three to four days, the weath-
eroffice added.

The foreecast comes with
an ‘error margin of four
days. Monsoon’ advance
over the Andaman Sea
normally takes place
around May 20 with a
standard deviation of
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about one week. Its onset
over Kerala signals the
arrival of monsoon over
the Indian subcontinent

and represents beginning
of rainy season in the

region. It lands in Delhi
around June 29.

Though it is expected to

arrive early, the IMD has

predicted a below normal

monsoon for the country for
the second consecutive
year. Most affected will be
key growing areas of north-
west — Punjab, Haryana
and Western UP — and cen-
tral India.

The IMD says there is a
high prevalence (almost 70
per cent) of the dreaded El

Nino phenomenon playing
spoilsport this season, Pri-
vate forecasting agency
Skymet has, however, given

‘a prediction of an early

onset and a normal mon-
soon over most parts,

including in the northwest,

despite the El Nino factor.
The IMD says there is a
35 per cent probability for
monsoon remaining below
normal and 33 per cent of

it being deficient. Only 28

per cent chances are that
the June-September sea-
son will witness normal
rain and just three per
cent that it will be above
normal and one per cent
that it will be excess.
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to hit Kerala two
s IMD

All their operational fore-
casts for the onset date
issued during all past nine
years (2005 to 2014) have
been correct, the IMD says.

There is no one fo one
association of the date of
monsoon advance = over
Andaman Sea with the date
of monsoon onset over Ker-
ala or that with the seasonal
monsoon rainfall over the
country, the IMD adds.

Operational forecasts for
the date of monsoon onset
over Kerala are made using
an indigenously developed
statistical model with six
predictors-Minimum Tem-
perature over North-west
India; Pre-monsoon rainfall
peak over south Peninsula;
Outgoing Long wave Radia-
tion (OLR) over south Chi-

‘na Sea; Lower tropospheric

zonal wind over southeast
Indian ocean; upper tropos-
pherie zonal wind over the
east equatorial Indian
Ocean, and outgoing Long
wave Radiation (OLR) over
south-west Pacific region.




CLIMATE AND THE WEATHER

Is it global warming or just the weather?

Scientists are getting more confident about attributing heatwaves and droughts to human influence

EARLY THIS year, touring a drought-stricken
fruit farm in California, Barack Obama cited
the state’s three-year dry spell, the worst on
record, as an example of the harm that di-
mate change can cause, Politicians like this
soft of pronouncement. David Cameron,
Britain's prime minister, said in 2014 that he
very much suspected that climate change
was behind floods in parts of the country’s
south-waest. In contrast, climate scientists
have been ultra-cautious about attributing
specific weather events to global warming,
Because the weather is by its nature variable,
it is impossible to know whether climate
change caused any particular drought or
flood. So the scientists have steered away
from making firm connections.

Until now. A new branch of climate sci-
ence is starting to provide answers to the
question: was this drought (or heatwave or
storm ) at least partly attributable to climate
change? In some cases, the answer seems to
be acautious yes, As the research progresses,
it could change public perceptions and gov-
ernment policy. :

For years, the central debate of climate sci-
ence has focused on how much global mean
surface temperatures would rise by 2100. This
is so important that a target for mean tem-
perature rises is likely to be embodied in an
international treaty to be signed in Paris later
this year: The increase in the mean s the sim-
plestway to meastire the long-termimpact of
climate change. But it has drawbacks. It
makes global warming seem like something
that will happen in 100 years' time. Most peo-
ple do not think about global temperatures
but local ones. And climate change affects
ecosystems not just through increases in the
mean, but also through changes in the ex-
tremes — more intense droughts, say.
Extremies also have a profound impact on
people: a heatwave in 2003 caused about
70,000 premature deaths in Europe. Focusing
onlinks between climate change and the lo-
cal weather thus makes sense interms of
both science and public understanding.

In principle, attributing the weather to
climate change might seem straightforward.
The two are so closely related that the cli-
mate can be defined as the average daily
weather over a long period (or, as Edward
Lorenz, amathernatician and meteorologist,
once putit, “climate is what you expect;
weather is what you get™).

Of butterflies and bad weather
In practice, though, there are so many influ-
ences upon the weather—famously ex-

pressed by Lorenz's idea of a butterfly’s wing-
beat in one part of the world causing a hur-
ricane in another—that isolating any individ-
ual factor is hard. That remains true. It is not
possible to say categorically that climate
change has caused any individual storm,
flood or heatwave.

But scientific attribution does not require
certainty; it dealsin probabilities. Even now,
doctors cannot be sure that a case of lung
cancer has been caused by smoking (the pa-
tient might have got the disease anyway).
Nevertheless, it is possible to say that smok-
ing increases the risk of cancer by a certain
amountand that smoking causes cancerina
general sense. In a similar way, scientists are
now able to say that climate change increases
the risk of a particular weather pattern by a
measurable amount and, insome cases, that
a particular episode is almost impossible to
imagine without global warming, That is as
near as you can get to saying global warm-
ing caused a weather event.

The science of weather attribution
started in 2003 with an article in Nature,
“Liability for climate change”by Myles Allen
of Oxford University. It showed that human
contributions to dimate change canbe calcu-
lated by looking at what the climate would
have been like if people had not increased
greenhouse-gas emissions. That meant com-
paring observations of the weather with
computer models of what might have hap-
pened without elimate change. Much cli-
mate science depends on such models,
which describe the complexities of the cli-
mate. By running them using different as-
sumptions (for example, no increase in
greenhouse-gas emissions, or more volcanic
activity), and comparing the results with re-
ality, it is possible to reveal the probable ef-
fects of the emissions. With lung cancer it is
possible to compare groups of smokers and
non-smokers; with climate change comput-
ers have to simulate the equivalent of the
non-smokers.

The trouble is that weather observations
are limited and climate models imperfect. Dr
Allen showed that, by quantifying the uncer-
tainties, you can calculate the probability of
a weather pattern occurring. That made it
possible to say that man-made climate
change made this or that weather event twice
as likely, five times more likely, or less likely.

Dr Allen argues that the study of
weather attribution followed naturally
from the establishment, in the 2000s, of a
scientific consensus that humans are largely
responsible for climate change. Heidi Cullen
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Anew branch of climatescience is starting to provide answers to the question: was this drought (or heatwave or storm)at
least partly attributable to climate change? In some cases, the answer seems to be a cautious yes. Reuters

of Climate Central, an American research
group, points out that there was also a tech-
nical contribution. The climate is global and
climate models are, too. Weather, on the
other hand, is local—and until recently
models were not precise enough to describe
it. In the past few years, though, it has be-
come possible toimpose a finer grid on the
global picture. Computers have become
powerful enough, and enough data have
been collected, to describe whatis happen-
ing in an area as small as 25km by 25km.
The result has been the development of re-
gional climate models.

Turbulence ahead

Most of the episodes that have so far come
under the microscope have been large, long-
lasting ones, such as Australia’s heatwave in
2013, or California’s continuing drought. But
one study, by Hans von Storch of the Institute
of Coastal Research in Germany, looked at a
storm that passed through northern
Germany and southern Denmarkin 2013 and
lasted less than aweek. (It found noevidence
of human influence.) Traditional climate re-

search is a little like epidemiology, the study
of disease at the level of the population; Dr
von Storch’s study was a bit like an autopsy.

The number of such studies is prolifer-
ating. Dr Allen's outfit at Oxford has put its
regional climate models online so anyone
can download them. Hundreds are doing
so, running their own studies and making
this project, called weather@horme, one of
the largest examples of “citizen science” in
the world. The science of weather attribu-
tion now has a network of researchers and
a group of institutions which shapes the
studies (in addition to Oxford and Climate
Central, it includes the University of
Melbourne, America’s National Oceanic
and Atmospheric Administration and the
Royal Netherlands Meteorological
Institute). There is also an academic journal
which publishes most of them: the Bulletin
of the American Meteorological
Society{ BAMS).

Though the groups use somewhat differ-
ent approaches, their conclusions are strik-
ingly similar. The strongest evidence for hu-
man influence can be seen in heatwaves,

such as Australia's “angry summer” of 2013,
when average temperatures were 1.5°C
above the norm for 1911-40. In a study in
Geophysical Research Letters, David Karoly
of the University of Melboumne argues that
it is possible to say with considerable confi-
dence that human influence increased the
risk of such high temperatures fivefold, at
least. The heatwave of 2013, he argues, would
have been “virtually impossible” withotit cli-
mate change.

The most recent BAMS contained nine
studies of heatwaves in 2013, including in
Europe, China, Japan and Korea. All showed
that man-made climate change had increased
the likelihood of exceptional heat. In Korea
daily minimum summer termperatures were
2.2°C abave the 1971-2000 average; the study
found that climate change had boosted the
chance of this happening tenfold. Germany is
likely to have a surnmer as hot as that of 2013
about once in seven years now; before indus-
trialisation the odds were one in 80. For
Europe, the odds rose evenmore, by 35 times
— the result of changes to ocean currents and
the great Arctic melt, and to emissions of

greenhouse gases and aerosols (which, like
the melting of Arcticice, are influenced by nat-
ural variability, as well as humans).

You would expect more heatwaves with
more global warming; they are two sides of
thesame coin. But climate change also seerns
to be contributing to droughts, though the ev-
idence here is wealer. The link is intuitively
plausible: higher temperatures speed up
evaporation, reduce soil moisture and lead to
drought. One BAMS study of California also
found that anmospheric pressure patterns as-
sociated with droughtsin the past are becom-
ing more likely than they would be without
greenhouse-gas emissions.

On the other hand, another study con-
cluded that global warming increases the
nsk of drought in California in some ways but
decreases itinothers, leaving no net change.
Forthcoming research on drought in south-
east Brazil suggests other sorts of human in-
fluence, such as population growth and wa-
ter consumption, also matter. Of four studies
of droughts in the most recent BAMS, two
showed that man-made influences were in-
creasing the risk; two found nolink or anun-
certain one.

The evidence is weaker still when it
comes tostorms. It is often said that climate
change is making hurricanes and other in-
tense storms more frequent, But the BAMS
researchers looked atthree unusual storms
in 2013 — the one in northern Germany; a
blizzard in South Dakota and autumn snow
in the Pyrenees — and found no evidence of
human influence in any of them.

Inan attempt to give the overall picture,
a new study in Nature Climate Change by
Erich Fischer and Reto Knutti, both of the
Federal Institute of Technology in Zurich,
moved away from individual events to con-
sider heatwaves and rain storms in general.
They tookall the heat and precipitation ex-
tremes between 1901 and 2005, defining
extremes as events likely to occur once
every 1,000 days. By running the climate
models with and without climate change,
they found that 0.85°Cofwarming (the rise
since the industrial era began) has made
such heat extremes four or five times more
likely, roughly the same as in the Australian
study. The authors attribute 75% of the heat
extremes, and 18% of the precipitation ex-
tremes, to observed global warming.
Worryingly, the risk of an extreme event
seems to rise exponentially as mean tem-
peratures creep up. The probability of a heat
extreme is twice as greatat 2°C of warming
thanat'1.5°C.

That does not mean, alas, that the science
of weather attribution will be able to forecast
particular droughts or heatwaves, only to say
that more of them are likely to happen. That
isauseful addition to climate science. People
are routinely told about — and routinely ig-
nore — the bad things they are doing to the
climate. The attribution studies show that the
climate is doing bad things back.
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Monsoonto

hit Keralaon
May 30:IMD

Monsoon to come early, but El Nino
almost certain to have an impact
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THE MONSOON is set to make an
early arrival to Kerala coast this
year, the Met office said
Thursday, but latest information
from Pacific showed that an El
Nino was gaining in strength and
there was now a 90 per cent
chance that it may continue
through the summer in the
northern hemisphere. El Ninos
are known to have an adverse
impact on monsoon.

The India Meteorological
Department said the onset of

monsoon on Kerala coast was -

likely to happen on May 30, two
daysahead of the normal date of
June 1. Some rainfall was already
taking place in Andaman Sea, it
said. “During the last few days,
enhanced convection and in-
creased rainfall activity hasbeen
observed over Bay of Bengal and
Andaman Sea. The cross equato-
rial flow is likely to strengthen
and deepen... conditions are be-
coming favourable for advance
of the southwest monsoon over
the Andaman Sea and adjoining
sea areas during the next 3-4
days,” the IMD said.

The advance of southwest
monsoon over Andaman Sea
normally happens around May
20. However, it is the onset on
Kerala coast that signals the ar-
rival of monsoon to the subcon-
tinent.

While early arrival might be
wvelcome, the El Nino phenom-
'non is becominga big cause for

nncern. Inits latest advisory is-

sued Thursday, Climate
Prediction Centre of National
Oceanic and Atmospheric
Administration of US said there
was now a 90 per cent chance, as
compared with 70 per cent last
month, that El Nino will con-
tinue through the 2015 summer
in the northern hemisphere.
Further, it said there was a
“greater than 80 per cent
chance” that El Nino will con-
tinue throughout the year.

El Nino is a condition in
which ocean temperatures in
equatorial Pacific region, off the
coast of Ecuador and Peru in
South America, become unusu-
ally warm.

JSrinivasan of Divecha Centre
for Climate Change at Indian
Institute of Science, Bangalore,
said the extent of impact on
monsoon will depend on which
region of the Pacific warms up
faster in coming weeks.

“At present, both central
Pacificand east Pacificare over 1
degree celsius warmer than nor-
mal. If the central Pacific warm-
ing increases further, it may not
be good news for the monsoon.
On the other hand if east pacific
warms faster it may not have
such a large impact,” Srinivasan
said.

He said most models were

. currently predicting that the

central Pacific may have a tem-
perature anomaly of about 1.5
degree Celsius during June, July
and August, and that could lead
to below normal rainfall. “How
bad it will be depends upon
whether the warming will be 1.5
degree or 2 degree Celsius,”
he said.
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MD'S MONSOON FORECAST INPAST 5 YEARS

“Year 2014

2013

2012 2011 2010

! Forecast

June5 June3 Junel May31 May30

| Actualonset June6 Junel June5 May29 May31
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?7000(:1' will be spent to clear dues
of old Ganga proj jects: Uma Bharti

Times News Netwonrk

New Delhi: A day after gov-
ernment gave a Rs 20,000
crore baost,to itsflagship ‘Na-
mami Gange programme,
the Union water resource
minister Uma Bharti on
Thursday said around Rs
7,000 crore would be spent on
payment of dues of previous
clean Ganga projects, which
have escalated due to time
and cost overruns.

“Only Rs 4,000 crore was
spent in past 29 years for
cleaning of Ganga. Now, we
will have to pay the liabilities
(of previous projects) due to
cost escalation which will be
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Only Rs 4,000cr was spent in the past 29 years for the cleaning of Ganga

around Rs 7,000 to Rs 8,000
crore,”said Bharti.

She said various options
would | beexplored for making

theold policies more effective

to yield better results by in-
volving experts, NGOs and
other stakeholders.
Expressing
that the government will be

confidence

able to complete first phase of
cleaning of the holy river by
October next year, Bharti
noted that the Gangarejuvena-

tion programme is a centrally
sponsored scheme which does

‘not require any financial as-
sistancefrom states.

She also said that the

_cleaningof Ganga and Yamu-
‘ha was a joint project and ;

would be successful only if |
viewed in totality. i
. “Learning from our past !
mistakes, we have realized !
that the problems and'chal- |
lengesincleaningthe tworiv- |
ers along with some adjoin- :
ing rivers will have to be
taken upjointly,” shesaid.
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OTHER TOP STORIES BEFORE-TIME ARRIVAI.
Monsoon to hit Kerala on May 30,

Early monsoon 2 days ahead of normal, says IMD _

forecast, butEl el ot 2

Nino threat looms May29 | May3l

The monsoon is likely to hit in-
dia on May 30, two days ahead
of its normal onset date, but
the possibility of below-par
rainfall increased with both’
IMD and US forecasters pre-
dicting 80-90% chance of El
Nine conditions persisting. P9

Amit.Bhattacharya
@timesgroup.com

New Delhi: The monsoon is
likely to hit India two days ah-
eadof itsnormalonsetdate, the
India Meteorological Depart-
ment announced on Thursday
evenasthe possibility of below-
par rainfall grew, with both
IMD and US forecasters predi-
cting a greatly increased ch-
ance of El Nino conditions per-
sisting through the summer

“The southwest monsoon
is likely to set over Kerala on
May 30, withamodelerrorof+
4 days,” the IMD release said.

"The normal date of mon-
spon'sarrivalisJunel.

The department said
that as a precursor to its arr-
ival in the mainland, condi-
tions were becoming favour-

» Conditions favourable for
onset of monsoon over

Nicobar Islands & adjoining
seas in next 34 days

» IMb fﬁ'o inﬁréases
probability of El Nino
staying on through monsoon

roughts in India in
| recent times have occurred

| during El Nino years but some
monsoons have been

nonnal during El Nino

Monsoon may be early but El Nino fear r looms

El Nino is a condition that occurs every two to
seven years, when ocean waters in central and
‘eastern equatorial Pacific heat up, leading to
changes in wind patterns that impact weather
in many parts of the world. It usually weakens
the summer monsoon in India

able for the onset of monsoon
over Nicobar Islands and ad-
joining areas in the next
three-fourdays.

The announcement comes
at a time when the shadow of
El Nino has grown signifi-
cantly over the rainy, season
that’s erucial to India’s econo-
my. US weather agency NOAA
increased the probability of
El Nino continuing through
summer to90% in itslatestup-
date, making it nearly certain
that this year’s monsoon
would play out under condi-

tions that generally do not fa-
vour good rains in India.

IMD too upped its El Nino-

forecast. D Sivananda Pai,
IMD’s lead monsoon forecast-
er, said the department'’s cli-
mate models were showing a
70-80% chance of E1Nino con-
tinuing through the monsoon
season, up from around 50%
last month. “Most interna-
tional climate models show E1
Nino is likely- to persist
through the year,” Pai said.
The department will shortly
releaseabulletincarryingthe

ElNinoupdate, he said.

The run up to last year’s
monsoon too was dogged by
a growing El Nino threat.
The condition persisted till
June last year before dissipat-
ing dramatically But by then,
the Pacific had warmed
enough to impactthe first half
of the 2014 monsoon.

This year’s situation is dif
ferent. El Nino is already a
full-blown event that's sat-
isfying all parameters, in-
cluding key changes in wind
patterns that plays a big
role in ‘teleconne'ctihg‘ the
event with weather in other
parts. As one Indian meteor-
ologist put it, “This time,
the beast has: stxrned o

IMD last month predicted
a below normal monsoon this

of average. Pai said
El Nino is likely to
dominant factor di
year’s monsoon;
aller events could miti
itsadverse effects. '
“One is the state of the In-
dian Ocean. Although neutral
conditions exist at present, if
waters in the west become
warmer than in east — called
apositive Indian Ocean dipole
— some of El Nino's effect
could beneutralized,” hesaid.
Typhoons in the Pacific is
another factor that could aid -
the monsoon. “Warm Pacific
waters during an El Nino in-
crease the chances of ty-
phoons, If some of these
storms continue westwards
towards the Bay of Bengal,

‘the monsoon would be en-

ergized,” Paisaid.
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year withrains pegged at 93%
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MONSOON TO
HIT KERALA ON
30 MAY

PRESS TRUST OF INDIR
New Delhi, 14 May

Monsoon is likely to hit the
Kerala coast on 30 May, two
days before its scheduled
arrival in India even as the
country stares at the possi-
bility of below normal rains
for a second consecutive
year.

The Indian Meteorolog-
ical Department today said
that conditions are becom-
ing “favourable” for advance-
ment of southwest mon-
soonover the Andaman Sea
and adjoining areas during
the next 3-4 days. IMD has
already predicted that India
islikely to witness a “below
normal” monsoon season for
a second consecutive year.
It has partly blamed the El
Nino phenomenon for the
low forecast.

“The southwest monsoon
is likely to set over Kerala
on 30 May with a model
error of 4 days. Advance of
southwest monsoon over
Andaman Sea normally
takes place around 20 May
with a standard deviation of
about one week. During the
lastfew days, enhanced con-
vection and increased rain-
fall activity has been
observed over the Bay of
Bengal and the Andaman
Sea.

“The cross equatorial
flow is likely to strengthen
and deepen overthearea. As
such, conditions are becom-
ing favourable for advance
of southwest monsoon over
the Andaman Sea and
adjoining sea areas during
thenext3-ddays,” IMD said
in a statement.

The event will denote
the official onset of the wet
season in the country.The
official date for monsoon to
hit the southern state is 1
June. If the monsoonreach-
es Kerala on 30 May;, it will
be the seventh time in 10
years when the state wit-
nesses the rains arriving
earlier than the scheduled
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Central Water Commission
Technical Documentation Directorate
Bhagirath(English)& Publicity Section

Fhddkdodkk

725(A), North,Sewa Bhawan,
R.K. Puram, New Delhi —

Dated 5., 5., 1Y
Subject: Submission of News Clippings.

The News Clippings on Water Resources Development and allied subjects
are enclosed for perusal of the Chairman, CWC, and Member (WP&P/D&R/RM),
Central Water Commission. The soft copies of clippings have also been uploaded on

the CWC website.
L O detgins

Assistant Dlrector (publtcmy

Encl: As stated above.

Editor, Bhagirath (English) & Publicity

Director (T.D.)

For information of Chairman &Member (WP&P/D&R/R.M.). CWC and all concerned,
uploaded at www.cwc.nic.in
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