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Country has received 120% of
January rainfall already: IMD

Anonna Dutt
+ letters@hindustantimes.com

NEWDELHI: Northwest and north-
easternstateshave had an unu-
sually wet January, with Mani-
pur receiving 1,603% of the nor-
mal rainfall for the month,
accordingtothe India Meteoro-
logical Department (IMD) data.
Indiahassofar received 120% of
therainfallusually recorded till
the third week of January.

Uttrakhand, Uttar Pradesh-

and Punjab have received over
300% ofthenormal precipitation
inJanuary. Inthenortheast, Tri-
pura has received 670% of the
normal rainfall and Mizoram
295%.

“So far, the precipitation in
many states has been two to
three times the normal. Most of
therainfall in the northern and

north-western parts ofthe coun- .

try thismonthis under the influ-
ence of western disturbances
(WD). And, this month there
have been a higher than usual
number of WDs, with the one
that is likely to bring precipita-
tion tothe Himalayanregion this
Tuesday being the fifth one.
There are predictions of three
more WDs thatare likely by the
end of this month, taking the
total number to eight,” said RK
Jenamani, senior scientist, IMD.

A WDisastormoriginatingin

Wr=2° THEEXCESSRAIN

RECEIVED DURING
JANUARY WILL ACTUALLY
BE GOOD FOR THE RABI
CROPS THAT ARE
GROWN DURING -
WINTERS. IT WILL RAISE

.

the Mediterranean region that
brings winter rains tothe north-
western parts of the Indian sub-
continent. “Usually, wejust see
about three WDs in January.
This year, when we talk about
precipitation due to the WD,
there have been more snowfall
eventsthanrainfall,” said Jena-
mani.

Between January 1and Janu-
ary 19, half of all the districts
menitored by the IMD have had
large precipitation.

The IMD forecast has pre-
dicted heavy rain or snowfall
over Jammuand Kashmir. This
might also bring a cloudy day,
somedrizzle orvery lightrainto
Delhi late at night, according to
the IMD. So far, Delhi has
received 17.5 mm of rainfall till
January 19, instead of the nor-
mal 8.2mm creating a large
excess 0f 114%.

“This is very unusual. This

- SSeamaes

year the intensity and number
ofthe WDs have been exception-
ally high. There have been

successive WDs without any -

significant gap; not more than
two or three days. Whenever
the WDs reach the Himalayas,
they create cyclonic circulation
over the northern plains that
travel westto east bringing win-
terrain tothe entire Indo-Gang-
etic plains,” Mahesh Palawat,
vice president of meteorology
and climate change at Skymet
Weather.

“The WD forming on January
20will bethelastactive WD of the
month. After that too, there are
predictions of WDs but they are
likely to bring precipitation only
over the Western Himalayan
region and places like Jammu
and Kashmir and Ladakh,” he
said. The excess rain received
duringJanuary willactually be
good for the Rabi crops that are
grown during winters.

“Usually rainis good for Rabi
crops unlessitisduringthe time
when the crops arein a nascent
stage and can be washed away.
Therain was alsonot torrential
that could lead to flooding and
destruction of crops. The rain
received during January will
only increase the soil moisture,
exceptforisolated places where
hail must have done some dam-
age,” said Palawat.
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No relief; Met predlcts rain, snow today

TRIBUNE NEWS SERVICE

(\/

SHIMLA, JANUARY 19
Most parts of Himachal groan
under arctic conditions as
night temperature plummet-
ed following widespread rain,
sleet and snow and stayed two
to six degrees below normal.

The region had a dry day
today but pale sun failed to
warm up the region while
high-altitude tribal areas and
high mountain passes reeled
under freezing cold conditions
with the minimum tempera-
ture staying 15 to 24 degrees
below the freezing point.

Thick ground frost occurred
in mid and higher hills and
slippery road conditions made
driving hazardous in morning
hours and water pipes froze
and burst at several places in
‘Shimla and other higher hills.
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14.6° | -8.4°

KUFRI MANALI }

-4.6° | -4.8°

2.4°

{ SHIMLA

-0.6°

Tourists enjoy a sunny Sunday on The Ridge in Shimla. PHOTO: AMIT KANWAR

Keylong and Kalpa record-
ed the minimum tempera-
ture at minus 14.6 degrees
and minus 8.4 degrees, while
Kufri and Manali shivered at

minus 4.6 degrees and minus
4.4 degrees, followed by Dal-
housie minus 2.4 degrees,
Shimla minus 0.6 degrees,
~Solan 0.5 degrees, Sunderna-

INoTp/y EXPRESS- 20-07.2620
Mercury dips, expect
light rain tomorrow g

EXPRESS NEWS SERVICE
NEW DELHI, JANUARY 19

THE MERCURY fell further in the
city Sunday with the highest tem-
perature falling to 16.7 degrees

Celsius, three degrees below nor- -

mal, ahd the lowest touching 7
degrees Celsius. The minimum
temperature recorded at five
monitoring stations of IMD
Sundaywaslower than Saturday’s
readings, with Lodhi Road being
the coldest at 5.8 degrees Celsius.

Alight rain or drizzle is fore-
cast for the capital Tuesday with
the maximum and minimum
temperatures over the next few
days expected to remain below
19 and 8 degrees Celsius.

IMD has forecast partly
cloudy skies over Delhi for the
next couple of days, along with

of days, according to SAFAR.

THEWEEKAHEAD

Day Min Max

Allﬁgureszn C e

moderate to dense fog.

Clouds are expected to clear
by Wednesday, and on Thursday
and Friday, strong surface winds
of 20-25 kmph are expected.

Delhi’s air quality was in the
‘poor’ category Sunday with an
AQI reading of 277. It is likely to
remain in this range for a couple

gar 0.9 degrees, Palampur 1.0
degrees, Solan 0.5 degrees,
Dharamsala 2.2 degrees and
Bhuntar 3.3 degrees, two to
five degrees below normal.
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1IT Bombay efficiently removes heavy metals from water

The nanostructure showed 80-90% adsorption efficiency for arsenic, chromium, cadmium, mercury

R_.P_kASAD H -\ %

Simultaneously , removing

| heavy metals such as arsen-

ic, chromium, cadmium and
mercury from waste water
with very high efficiency
now appears possible,
thanks to the work of re-
searchers at the Indian Insti-

| tute of Technology (IIT)

Bombay. The carbon-based -

nanostructure that the team
fabricated shows 80-90% ad-
sorption efficiency for all the
four heavy metals studied.

 No electricity is required
for the nanostructure to re-
move heavy metals from wa-
ter as it allows for gravity-dri-
ven purification of the water.

The nanostructures can be.

recycled and reused multi-
ple times. While there is an
initial drop of about 8% after
the first cycle, the efficiency
remains constant at 75-85%
in the subsequent cycles.
The carbon nanostructure is
able to adsorb the heavy me-
tals in the wide range of pH
conditions — pH 2 to 13. The
results were published in the

| journal ACS Applied Nano

Materials.

To fabricate the carbon-
based nanogtructure shaped
. like a marigold flower, the

|

\\\\ d

Reusable tool: The heavy metals can be reéovred by treain

the nanostructure with mild acid, says Ananya Sah

team led by Chandramouli
Subramaniam from the De-
partment of Chemistry at IIT
Bombay used dendritic fibre
nanosilica spheres as tem-
plate. The nanostructure is
obtained through a single-
step process of chemical va-
pour deposition followed by
removing the silica template.

Marigold-like stucture

“What we get is a marigold-
like nanostructure made of
carbon that has high specific
surface area, optimal porosi-
ty and pore volume. The na-
nostructure has 15-20% mi-
cropores (less than 2
nanometre) and 80-85% me-
sopores (2-50 nanometre),”

says Prof. Subramaniam.
“The reason it shows very
high adsorption efficiency is
its hydrophilic [water-loving
nature] nature that allows
for extensive and rapid inte-
raction between the heavy
metal-containing water and
the carbon nanostructure.”
Also, unlike activated car-
bon, the surface area of our
nanostructure is easily ac-
cessible for heavy metals. So
the adsorption is high. ,
When the water contain-
ing the heavy metals comes
in contact with the nanos-
tructure, majority of adsorp-

tion first takes place in the .

micropores. “It is energeti-
cally more favourable for the

|

heavy metals to bind to the
nanostructure in the micro-
pores. Once the micropores
get saturated then the heavy
metals are captured by the
mesopores,” says Maku Mo-
ronshing from IIT Bombay
and one of the first authors
of the paper.

For the four heavy metals
to get adsorbed on the na-
nostructure the water has to
be in contact with the nanos-
tructure for at least 32 se-
conds. The team used a 1 cm
long column of the nanos-

- tructure to make sure that

minimum contact time is
maintained.

Recovering heavy metals
“Since the heavy metals
chemically react and bind to
the surface of the nanostruc-
ture, they do not leach back
into the water. They can be
recovered by treating the na-
nostructure with mild acid
(hydrochloric acid and nitric
acid),” says Ananya Sah from
IIT Bombay and the other
first author of the paper.
“The heavy metals have
greater affinity for acid and
so they leach out into the
acid. This allows us to reuse
the carbon nanostructure
multiple times,” says Prof.

Subramaniam. There is
about 10% drop in efficiency
after the first cycle as the me-
tals trapped in the micro-
pores do not get leached out
when treated with acid. But
there is complete recovery of
metals trapped in the
mesopores.

The team tested the abili-
ty of the structure to adsorb
heavy metals in industrial ef-

fluent over a range of pH

conditions (pH 2-13). The in-
dustrial effluent was simulat-
ed by mixing 100 ppm of
each metal. “Adsorption was
as effective as the test case
for all the four heavy metals.
At very acidic pH of 2, some
metals did not get adsorbed.
But between pH 5-10 the ad-
sorption was very good for
all the four metals,” he says.

Most of" the adsorbents
known are effective against
either one or two heavy me-
tal ions. Even the chemisorp-
tive scavenging ones need to
have longer treatment co-
lumn as they need to be mul-
tifunctionalised adsorbents.
Also, the inlet pressure has
to be more. However, the
carbon nanostructure was
able to scavenge all four me-
tals simultaneously without
the need for these.
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What new monsoon dates mean

The monsoon is supposed to begin on June 1, and withdraw fully by September 30. Over the past many years,
however, significant changes have been seen in precipitation patterns. So, the ‘normals’ are now set to shift.

SOWMIYAASHOK & ANJALIMARAR
NEW DELHI, PUNE, JANUARY 17

EARLIER THIS week, Earth Sciences Secretary
M Rajeevan announced that the India
Meteorological Department (IMD) had de-
cided to revise the normal onset and with-
drawal dates for the monsoon i some parts
of the country from this year.

The [our-month southwest monsoon
season, which brings as much as 70 per cent
of the country’s annual rainfall, officially be-
gins on June 1, with the onset over Kerala,
and ends on September 30. It takes about a
month and half after onset on the Kerala
coast to cover the entire country; and about
amonth, beginning from the northwestern
parts of the country on September 1, to with-
draw completely.

Although the june 1 date for the onset of
the monsoon on the Kerala coastis unlikely to
be changed, the dates for onset in many other
parts of the country are expected to be revised.
Mumbai, for example, expects to start getting
rain from-June 10 — the revision is likely to
push this date back by a few days.
Adjustments are likely to be made for many
other parts of the country as well. Similar
changes are expected in the withdrawal dates.

Effectively, the monsoon is now expected
to have later arrival and withdrawal dates in
most parts of the country.

Whiy was this revision needed?

The main reason for the revision in the
normal dates is the changes in precipitation
patterns that have been taking place over the
last many years. In the last 13 years, for ex-
ample, only once has the onset over the
Kerala coast happened on June 1. While two
or three days of earlier or later onset falls
within the yearly variability, in several years
the onset happened five to seven days late.

Similarly, the commencement of with-
drawal has happened in the first week of

RAINSCOME, RAINSGO
Onset | Commencement
over Kerala of withdrawal
2019 June?7 Oct9
2018 May 29 Sept29
2017 May 30 Sept27
2016 June8 Sept 15
2015 June5 Sept4
2014 June6 Sept23
2013 June 1 Sept9
2012 June5 Sept 24
2011 May 29 Sept 23
2010 May 31 Sept27
2009  May23 Sept25
2008 May 31 Sept 29
2007 May 28 Sept 30
i Narn i SeptT

September only twice during this period,
and last year, the withdrawal started as late
as October 9 — and was completed in
around justa week.

“This change (of dates) was inevitable be-
cause things have been different for more
than a decade now. A delayed onset seems
clear put the withdrawal is never dramatic,
and it may be conflating with the northeast
monsoon (winter monsoon, which beginsin
October)in some places. So we have to watch
how the monsoon trough and the monsoon
rain itself are related in September and
October. Is it still monsoon‘if the trough has
retreated but rainfall is occurring over some
parts of India? This question has not been
considered seriously so far,” said Raghu
Murtugudde of the University of Maryland,
College Park, United States.

Within the four-month season too, rain-
fall has been observed to deviate from nor-

Q¢

mal expected patterns very frequently.

One of the significant changes being no-
ticed is that rainfall is getting increasingly con-
centrated withinanarrow band of days within
the monsoon season. So, there are extremely
wet days followed by prolonged periods of dry
days. Areportin this newspaper in Septernber
2018 used IMD data to show that over several
previous years, nearly 95 per cent of monsoon
precipitation in 22 major cities of the country
had happened over a period of just three to 27
days. Delhi, for example, had received almost
95 per cent of its monsoon rainfall over just
99 hours. And half of Mumbai's monscon rain
had fallen over just 134 hours, or five and a half
days, on average.

Patterns of regional variations in rainfall
are also changing.

Areas that have traditionally received
plenty of rainfall are often remaining dry,
while places thatare not expected to getalot
of monsoon rain have sometirnes been get-
ting flooded. Climate change could be one of
the factors driving these changes, but there
could be other reasons as well.

What wili be the impact of IMD's move?

The revisions are meant to reflect the
changes in precipitation patterns in recent
years. They will help the IMD track the mon-
soon better, and improve what Rajeevan de-
scribed as its “impact-based” forecasts. But
the revisions will have implications beyond
IMD’s operations, too.

New dates will likely nudge farmers in
some parts of the country to make slight ad-
Jjustments in the time of sowing their crops.
“It would definitely have an impact on our
agriculture practices — when to start sow-

_ing, when to harvest. Farmers would proba-

bly have to make small adjustments in these
dates,” Rajeevan said.

Agro-meteorologists, however, agree that
more than the onset, it is the information
about the spatio-temporal distribution of
rainfall that will be more helpful for farmers.

“Atimely onset of rainfall followed by a pro-
longed breakin the rains would meanthat the
sown seeds would not benefit. So, evenif there
is a delay in the arrival of monsoon by three to
four days over a region, it would not matter
much if there is a fairly good rainfall distribu-
tionthereafter,” said Kripan Ghosh, head of the
agrimeteorology division at IMD, Pune.

Ghosh said crops that need transplanta-
tion, such asrice, require advance knowledge
about the arrival of rain. “If the rainfall over
the rice-growing regions occurs very late,
then the transplantation of rice would be af-
fected, which in turn could hit the crop yield.
However, sometimes, a slight delay in sow-
ing can save the crop,” Ghosh said.

Rajeevan said the change in dates would
affect water management practices as well.

“Water managementagencies, for exam-
ple those managing the dams in the central
plains, should now expect more rain only in
thelatter part of Junie. Instead of planning only
until the start of June, they would now be
prompted to preserve and hold on to some
water untii later in the month. Similar adjust-
ments would need to be made towards the
end of the monsoon season as well,” he said.

The planning that goes to beat the heat
— several cities execute heat action plans -
justahead of the monsoon would have to fac-
tor in the need to be prepared for longer pe-
riods of heat.

Rajeevan said many other activities in-
cluding industrial operations, the power sec-
tor, or those using cooling systems, would
also need to change their behaviour. The
power grid can, for example, have more real-
istic planning for peak periods of electricity
consumption in certain months.

Ultimately, the change in normal dates of
the onset and withdrawal of the monsoon
would help people understand when to ex-
pectrains,and to plan their activities accord-
ingly. The changed dates are expected to be
announced in April, when the IMD makes its
first forecast for the monsoon.
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Water crisis: Amarinder.*

convenes I'I‘It on

STATESMAN NEWS SERVICE
CHANDIGARH, 17 JANUARY

unjab Chief Minister
Amarinder Singh con-
vened an all-party
meeting on 23 Janu-

aryto evolveacomprehensive

strategy to tackle the critical
water situation in the light of
the fast-depleting water
resources in the state.

The CM disclosed thisin the
Assembly on Friday, on the sec-
ond day of the 2-day special
session of the House. He was
intervening in a discussion
on ‘The Punjab Water
Resources (Managementand
Regulation) Bill 2020’, intro-
duced by his government.

Invitations for the meeting
had already beensentout, he
disclosed, adding thatallmat-
ters related to water issues in
the state, including the Satluj
Yamuna Link (SYL) canalissue,
poor quality of ground water
and pollution caused by indus-
trialand domesticwaste, would
also be thoroughly discussed
during the all party meeting,
in a bid to evolve consensus
to chalk out a detailed strate-
gy toaddressthese problems.

I T A e e

TheBill, introduced byirri-
gation minister Sukhbinder
Singh Sarkaria, was later passed
by the House unanimously, thus
paving the wayforthe creation
of PunjabWater Regulationand
Development Authority to
manage the critical water
resourcein the state. Both the
Aam Aadmi Party (AAP) and
the Shiromani Akali Dal (SAD)
supported the Bill, expressing
grave concernover thescarce
water resources and the deplet-
ing ground water table in the

state. During his interven-
tion, in response to certain
issuesraised by the Leader of
the Opposition, Harpal Singh
Cheema, the CM flayed the
Opposition for their constant
criticism of his government
on the issue, while them-
selves failing to contributing
inanyway to tackling the prob-
lem.

Pointing out thathe and his
colleagues had already given
up power subsidy for tubewells,
Amarinder challenged Oppo-

25 Jan

sition leaders to show if any
ofthem had heeded his appeal,
yet, to do the same. The
appeal, he said, was aimed at
ensuring judicious use of
groundwater and inculcat-
ing the habit of water saving.

Describing the depleting
ground water table, and the
growing pollution of river
water, as serious issues, the
Chief Minister reiterated his
government’s commitment
to resolving the problem,
which was particularlyacute
inthe districts of southern Pun-
jab, such as Sri Muktsar Sahib,
leading to heavyincidence of
cancer.

Amarinder said Punjab
could risk overexploitation
of its water resources only if
it was prepared to become a
desert in the coming years.

The CM apprised the House
that his government had
already signed an agree-
ment with National Water
Company of Israel M/s
Mekorot for formulation a
Water Conservation and
Management Master Plan
(WCMMP) for conservation
and management of water
resources in the state. 4
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maugxirate the campaign at Bijnor,
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the rest of his itinerary is yet to be
chalked out. A senior official told ET
that home minister Amit Shah may
bepresentat the concludingday.
Theofficialsaid outof somenames
that are certain to participate in the
‘yatraare Kapil Dev Aggarwal, mini-
ster of state (independent charge)
for skill development and vocatio-

Lucknow: Nearing the com tion -
of three years in office in March, Ut- -

tar Pradesh chief minister Yongd1-
tyanath will flag-off Gangab’;latra

. naleducation, Sandeep Singh- mini-
- ster of state for education and irri-
: gatxonmmlsterBaldevAulakh
- At a review meeting on Thursday,
Foaiibo Tt ) ~ ANIRBAN BORA Af}i_iictsl;a]snaﬂlhad direct%f:totr}lleerned
 both re, the campaign oﬂic1a1 presentation. It will cover o to make sure e nve(ri'
cting m January 27 to January 31. The Ghazipur, Varanasi, Prayagraj, Me- = has been cleaned of pelythgne an
ft;nc? Iilnr?ehtgscttforrsxsco;gt% people and programmewﬂlbegmﬁ'om twopla- erut, Muzaffarnagar, Bulandshshar otherkmdsof sohdandhquldWat?te
highlight the achievements of the ces — Baliya and Bijnor - and will and%utherlocatwnsmr&ughamnr and also wanted cultural acm;l g
state government. '  converge at Kanpuron thefinalday, of landandsearoutes. = to be held while Ganga Aartis to
Whlle iti is certain that the CM will plannedmeach of the 26 districts.

With an estlmated expendlture of

- accordingtodetailsseen by ETatan

7‘&

INDDAN BRPRECS-12.|-2020

PM reviews Namami
Gange progress ahead
of Yogi’s Ganga Yatra

HARIKISHAN SHARMA
NEW DELHI, JANUARY 17

WITH UTTAR Pradesh Chief
Minister Yogi Adityanath set to
embark on a five-day ‘Ganga
Yatra’ from January 27, Prime
Minister Narendra Modi on
Friday reviewed the progress
and implementation of the
Namami Gange programme in
the state.

“UP Chief Secretary R K
Tiwari made a presentation ap-
prising the PM of efforts under-
taken to clean the Ganga. He also
outlined the objectives of the
proposed Ganga Yatra,” said
sources.

The meeting, which took
place at the PM's residence, was
alsoattended by Home Minister
Amit Shah, Jalshakti Minister
Gajendra Singh Shekhawat and
senior officers, the sources said.

They said that during the
meeting, UPgovernment officials
informed that 79 drains, which
were earlier flowing into the
Ganga untreated, have been
tapped and work is on to tap 25
other drains. Efforts have also
beenmade to stop untreated flow
of industrial effluent into the river.

Sources said, “The PM ob-
served that a lot of progress has
been made towards cleaning the
Ganga in comparison to earlier
efforts, and the time has come o
make people aware about it."

The meeting comes days be-
fore the start of the 1,358-km-

TeAd_

Yogi Adityanath

long Ganga Yatra, which will
start simultaneously from Bijnor
in the west and Ballia in the East
and conclude in Kanpur on
January 31. It will cross more
than 1,000 gram panchayats and
21 urban local bodies in 27 dis-
tricts. About 150 km will be cov-
ered through waterways and the

-restby road.

Itwaslearnt that several cen-
tral ministers may join the yatra
at selected places. All depart-
ments of the central government
that have a role in keeping the
Ganga clean have been asked to
jointhe yatra.

Sources said that cultural ac-
tivities as well as awareness and
outreach programs are being
planned during the yatra, which
Modi may also join.

" This is the second big event
onthe Ganga being organised in
the state in two months. The first
meeting of the National Ganga
Council, the apex body toimple-
ment and monitor the Clean
Ganga programme, was organ-
ised in Kanpur in December.
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