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1. Poor rainfall, again

Year ) iMD forecast Actual rainfall  Category
(% of LPA) (3% of LPA)
2017 98 95 Below-normal
2018 97 91 Below-normal
2019 (first forecast) 96 Near-normal
“Lang Period Average
2. Water levels in key reservoirs declining fast ;
Jan31 feb 28 Mar 28 Apr 18
2019 2019 2019 2019
Available water in storage (billion cubic metres) 2.1 65.5 50.3 445
% of total storage capacity filled 44 40 £he 29
Storage in past 10 years (average %) 76.1 63.0 50.0 43.1
3 REglOﬂ wise storage status
Region Filling position of 91 reservoirs w.r.b. fuil reserveir limit
{Number of monitored 100% 91-99%  81-50% 71-80% 61-70% 51-60% 41-50%  40% Percentage by which storage increased/decreased vis-a-vis last 10 years’ average
reservoirs) & below
North (6) - - - 1 - 1 3 Himachal Pradesh: 98%, Punjab: 105%, Rajasthan: 8% -
East (15) - - - - - 2 4 9 Iharkhand: -11%, Qdisha: 10%, Tripura: 118%, West Bangal: 25%
West (27) - - - B - - 5 2 Gujarat: -29%, Maharashtra; -39%
Central (12) - - - - 1 1 2 8 Uttar Pradesh: -34%, Uttarakhand: 15%, Madhya Pradesh: 11%, Chhattisgarh: -
South (31) h - - LI 1 - I 1 28 Andhra Pradesh & Telangana: -44% (shared), Andhra Pradesh: -82%, Telangana: -29%
- Karnataka: 19%, Kerala: 9%, Tamil Nadu: -10%
Status of 91 reservoirs 0 0 0 2 1 5 13 70

Compiled by: 8avadharini KS Source: Central Water Corimission



and documenied

Durmg fhe
summer and
winter of 2018,
as part of a
water harvesting
programme,
several 100-feet
long and 10-feet
deep pond-like
structures known
as ‘Doha Model’
were dug along
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‘Doha Model for irrigation

Doha model structures have arrested the flon
which would otherwise gush through the undulating terrain

andla and Dindori districts
in southeastern Madhya
Pradesh have a highly
undulating topography,
covered by large tracts of forests. Sched-

uled Tribes (STs} form more than half

of the total population in both the dis-
tricts, with agriculture as their mainstay.

Mandla and Dindori receive more
than 1,200 mm of annual rainfall but,
the percentage of the net sown area
under irrigation, for both the districts,
isamong the lowest in Madhya Pradesh.

Mudadih Raiyat, a small village in the
Mandla district, has around 56 house
holds, 95 per cent of which belong to
the STs as per 2011 Census. More than
half of the village households have their
agricultural fields in the yicinity of an
ephemeral stream — theit only source
of irrigation — recharged By the mon-
soon rainfall >

People use electric pumps to draw
water from the stream Lo cultivate paddy
in Kbarif season and wheat in Rabi
season. However, Jugraj Singh Pandre
(35) says that until a year ago, the shal-
low stream would dry in the fiddle of
the Rabi season — between I\é&embu
and December.

A drying stream would lead to \«'hem
crap failure, and the few open wells in
the village do not have the capacity to
supplement irrigation.

Iimproved agriculture through stream
digging

During the summer and winter
of 2018, as part of a water harvesting
programme, several 100-feet-long and
10-feet-deep pond-like structures known
as ‘Doha Mode]” were dug along the
length of the village stream. These were
dug by deepening the stream and cre-

Doha modelis a simpler method of harvesting ruinwater for irrigation

ating earthen bunds between e, .ry two
such structures.

Farmers claim that these structures
have arrested the flow of raimwater in
the stream, which would atherwise gush
through the undulating lerrain. Post-
monsoon too, the Doha Model struc-
tures tapped into the sub- surface water
which would otherwisc flow down-
stream. Thus, water retention in the
stream has increased significantly.

Kunnilal Pandre (55), a farmer from
Mudadih Raiyat, cultivated coriander
in January this yearop one “of his agri-
cultural plots, which he ir rigates using
the Doha Model. Another farmer, Shiv
Shankar Pandre (32), cultivated wheat
over afour-acre land patch which would
stay fallow during Rabi until last year.

Close to a dozen households, having
their agricultural fields in the vicinity
of the stream, feel that they can irrigate
their Rabi crops better with the Doba
Model. Jugraj adds that the additional
stream water is a boon for their cattle in
the scorching summer heat.

Fatehpur village in the neighbour-

(Representational Image)

ing Dindori district, situated on highly
undulating terrain and comprising
around 100 predominantly ST house-
holds, has similar agricultural practices.

At least three-fourths of the house-
holds have their agriculture lands in the
vicinity of a stream, which is the only
saurce of irrigation. In the summer of
2018, members of the Laxmi women self-
help group (SHG), with the help of NGO
Action for Social Advancement (ASA),
ensured digging of the stream to create
Doha Models and prolong the stre 1
water retention. In the same year, post-
monsoon, people reported a significant
increase in warer retention.

Santi Bai (35), a member of the
Laxmi SHG, says that because of Doha
Models, water in the stream was suf-
ficient to irrigate the wheat crop dur-
ing Rabi. Kunwar Singh Tekam (30)
recounted digging out certain pockets
in the stream for Rabi irrigation, which
is not required now. Arjun Mandavi (30)
ares that this intervention has bene-
fitted more than half of the agricultural
fields in the vicinity of the stream.

sh

Sf rainwater in streams

Challenges and way ahead

Despeeirimmediate visible ben-
efits, there are specific challenges to the
digging of streams. Pond-like structures
on the flowing water streams are prone
to conlinuou.  “ling particularly on
the undulating terrains in Mandla and
Dindori, thus making the structures
short lived. Sharad Mishra from ASA
Mandla, said the assumed lifetime for
these structures, with no maintenance
is four to five years. To keep the Doha
Models functional for long, water-usel
groups are a potential solution.

In Mudadih Raiyat, multiple water
user groups have been formed, with one
group comprising households using
water from one Doha Model being s()lcl\
responsible for its maintenance, includ-
ing periodic desilting. However. most
water user groups are yet to be tested.

Another ¢ .ern is the long-lerm,
basin level impact of tapping into the
sub-surface wa! Tow: A detailed study
is required 10 axocoain what, ifany, are
its positive or negative implications at
the basin level

In spite of its challenges, digging
of streams and creation of pond Jike
structures along their length can pro-
vide farmers with the much-needed
sou € icrigation, especially in high
annual rainfall and undulating regions
like Mandla and Dindori. Moreover, if,
combined with the ¢~il conservation
measures upmmm these structures
can stay functional for lnns: DOV/H TO EARTH

(The author is a researcher al Vikas

Anvesh Foundat: ort. He has worked

with Professional ; ance for Rural
Devi ‘Iopmu.l (PRADAN] for over three
years. The views expressed
are ~171;Hypm sonal)
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High Court expresses concern over falling

GURUGRAM: Expressing
concern over the depleting
groundwater reserves, the Pun-
jab and Haryana High Court, in
an order dated April 9, directed
the district authorities to file a
[resh status report on the mat-
ter within four weeks.

The court gave the directive
with reference to a 2008 public
interest litigation (PIL) filed by
Sunil Singh against the Minis-
try of Environment and Forests
and others on illegal extrac-
tion of groundwater through
bore-wells.

“Allegations are that on
account of illegally dug bore-
wells and use of underground
water, groundwater level has
gone dangerously low. The day
is not far when there would no

OUR CORRESPONDENT

water available. After hearing
the learned counsel for the peti-
tioner and also going through
records, we feel a fresh status
report is required from every
stakeholder,” the court ovder

In 2010, the Punjab and
Haryana High Court had asked
the Gurugram district admin-
istration to ensure that water
from registered bore-wells is
only used for agricultural pur-
poses, and not tor construction.

In another order in 2011,
the court had asked authorities
to submita report on the num-
ber of domestic connections
relepsed by the Haryana Sha-
hari Vikas Pradhikaran, then
HUDA; the volume of water
needed for construction in-the
district and the source from
where the water was being
taken.

In July 2012, the court even
observed no such data was pro-
vided by authorities and “noth-
ing was being done to check
illegal groundwater extraction”.

According to data obtained
from the agricultural depart-
ment’s groundwater cell, from
2014 to 2018, the groundwater

table fell by 2.5 metres in Guru-
gram district and by 3 metres in
Gurugram city.

The department of agricul-
ture also found that in 2018,
the district overdrew on its
groundwater reserves by 226%.
Gurugram city alone overdrew
its supply by 308%.

groundwater reserves in Gurugram

[n 2013, the Central
Groundwater Board (CGWB)
had categorised the district as
‘over-exploited!

The challenge towards the
renewal of falling groundwa-
ter reserves in the city can be
gauged from the fact that over
180 out of 300 water harvesting
pits under the Gurugram civic
body is defunct.

The figures came from the
survey that was sanctioned by
the Municipal Corporation of
Gurugram (MCG).

The Non-productive use
of such pits further increases
as water harvesting units in
various private colonies and
HUDA sectors have also not
been effectively utilised. There
are over 500 water harvesting
pits that are expected to be
there in the city.
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How sanitation drives can leave water bodies badly contaminated

TV JAYAN

*,u;n‘h, ;L;r'wl 21 ;

Increased toilet coverage in
“the country, under the
Swachh Bharat Mission (SBM),
is only going to increase pol-
lution ot water bodies, said an
expert.

Urban centres in the coun-
try generate 20-30 per cent
human waste and even this is
not adequately taken care of.
“If we cover 100 per cent ol

the country with the kind of

toilets that we have right now,
what is going to happen to
the water bodies here,” asked
Vinod Tare, who headed the
consortium of seven Indian
[nstitutes of Technology (I1Ts)
setup lor cleaning the Ganga.

“We are constructing mil-
lions of toilets under the SBM.
But have we really thought
aboutwhatsort of toilets they
should be? i we are making
the kind of toilets that are
already existing, what will

happen to water bodies in the
country five or 10 years down
the line,” Tare said while talk-
ing at a conterence organised
at [IT-Mandi.

Managing the loop

According to official estim-
ates, over nine crore toilets
have been built across rural
India under this mission.
More than 5.5 lakh villages
and 615 districes have been de-
clared open-defecation-free

across all States and Union
Territories.

One of the things that the
authorities and planners have
to think about when it comes
(o sanitation is that whether
the loop can be closed locally
rather than having a long-
winding one in which the
waste flows through a pipe to
a river or a water body to
reach the ocean, he said.

To tackle any environ-
mental issue, there is a need

to spend the resources —
whether it is land, energy or
human, or a combination of
all three.

“Today, if you want to fill
your stomach, you probably
have to spend some money. If
you want to empty your stom-
ach in an environment
friendly way, you should be
willing to spend a fraction of
what you spend on food,” said
the professor of civil engin-
eering at the lIT-Kanpur.
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| Why meteorological department’
monsoon forecast is often inaccurate

dJayashree Nandi
# letters@hindustantimes.com

NEWDELHI: The India Meteorolog-
ical Department’s southwest
monsoon forecasts provide criti-
cal information to at least 700
million people in India who

depend, directly orindirectly,on

agricultureforalivelihood. Yet,
the predictions are, quite often,
far fromaccurate. Thereason:a
very high variability in rainfall
patterns.

Tobe sure, the error margin
for monsoon forecasts has
declined, from 7.94% between
1995 and 2006 to 5.95% between
2007 and 2018. Even so, over the
last 11 years, the actual rainfall
matched the forecast only half
thetime.

And the predictions are not
likely to get any better. Uncer-
taintiesassociated with climate
change mean that even the
dynamic global models used to
predict monsoon rainfall and
distribution cannot significantly
improvetheaccuracy ofthe fore-
casts, expertssaid.

In 2007, forexample, IMD had
forecast “belownormal” rainfall
0f93% of thelong-period average
(LPA), but the rainfall India
actually received was “above
normal” at106%.

In 2009, IMD again predicted
below normal rainfall of 93% of
the LPA, but the actual rainfall
was only 78%, which belongs to
“deficient” or drought category.
In2016,IMD predicted “excess”
rainfall, which in actuality
turned outtobe average.

Lastyear,too, theIMD was off
themark, having predicted 97%
of LPA when the country
received rainfall that was 91% of
the LPA, the average for 50
years.

IMD couldn’t have forecast
that rainfall will be below nor- .

malin 2018, said M Rajeevan, sec-
retary, ministry of earth scien-
ces, because “we didn’t foresee
the massive rainfall deficiency

- that the northeastern states

would face.
_ Forthefirsttimeever, north-

*eastIndiareceivedlessthan80%

of LPA.”

IMDisanarmoftheministry

L] Farmers depend on rain forecasts during the June September

monsoon season to decide on what crops to sow.

ofearth sciences.
- “Nonatural phenomenon can
bepredicted accurately; it'seven

more difficult when climate -

change causesaberrations,” said
DS Pai, senior scientist at IMD,
Pune.

The seasonal forecasting of
the southwest monsoon, which
waters morethan halfofindia’s
crops and accounts for three-
fourthsofitsannualrainfall has
beendone with the help of statis-
ticaland dynamical modelssince
2017.

Beforethat year, theforecasts

‘were based only on statistical
models. Farmers depend on the
forecasts of rainfall during the
June-September monsoon to
decide on what cropsto sow.

“The dynamic models are
veryhighresolution mathemati-
cal models that show weather
phenomenon inevery partofthe
globe with a 3D picture ofatmos-
phericand ocean phenomenon.
Weareusing bothdynamicand
statistical models now but we
willsoonreplaceit with only the
dynamicmodel,” said Pai.

“A statistical modeliseasy to

deal with as you assume past"

relationship between rainfall
and various atmospheric and
oceanic predictors to hold good
thisyear. Assuchrelationships

keeponchanging withtime,for

example when there is El Nifio-
Southern Oscillation, there is
alwaysachance of witnessinga

¥ anisieamie..

AFP FILE

forecast failure without any
warning,” said Akshay Deoras,a
PhD researcher at the depart-
mentofmeteorology, University
of Reading, UK.
ElNinoisaweather phenome-
nonassociated sometimes with
_droughtinthe subcontinent. El
Nino-Southern Oscillation, also
known as ENSO, is a periodic

fluctuation in sea surface tem-

perature and theair pressure of
the overlying atmosphere
(Southern Oscillation) across
the equatorial Pacific Ocean,
according to the US National
Oceanic and Atmospheric
Administration.

“A dynamical model is more
complicated to deal with. Some
oftheissues faced by such mod-
elsin simulating the southwest
monsoonincludebiasesinrain-
fall over India compared to the
observations, impropersimula-
tionofimportantfeaturesofthe
monsoon circulation and
improper representation ofrela-
tionships between sea surface
temperature and monsoonrain-
fall. In addition, models have
constraints in capturing the
changing nature of predictors
duetoclimate change-forexam-
ple, region of maximumheating
in the Pacific Ocean associated
withthe E1Nifioevents,” Deoras
added. el

Climate scientistssay that the
statistical ensembleforecasting
system (SEFS) may not be rele-

No natural
£ phenomenon can
 be predicted accurately;
it's even more difficult
when climate change
causes aberrations

vantanymorebecause of climate
change-related unpredictability
in weather phenomena.

“The dynamical model IMD
uses, called global coupled fore-
casting system, is something
they have started forecasting
with only in the last couple of
years.

Itisasgood(orasbad)asany
inthe world. This will hopefully
replace the SEFS one day
because under climate change,
the old statistical relationships
(that SEFS is based on) may no
longerhold,” said Krishna Achu-
taRao, climate scientist at the
Centre for Atmospheric Scien-
ces (CAS) at Indian Institute of
Technology-Delhi.

The large uncertainty of
global models in predicting the
impact of climate change on the
- monsoonhasled ateamfromthe

Indian Institute of Tropical
Meteorology (IITM) to develop
an IITM Earth System Model
(IITM-ESM) that will be used for
seasonal monsoon forecasts. It
willalso contribute tothe Inter-
governmental Panel on Climate
Change’s (IPCC) sixth Assess-
ment Reporton how theworldis
beingaffected by climate change,
tobereleased in 2020.

The I'TM model projections
‘have indicated that there has
been a weakening of the Indian
monsooninrecentdecades,lead-
ingtoanoveralldecreaseinrain-

- Thistrend hasbeen supported
bylong-term monsoon datafrom
the IMD, but the model also
shows thatin future there willbe
a perceptible enhancement in
overallmonsoon rainfallaswell
asincrease in extreme weather
events like floods and droughts
associated with climate change.
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Ganga has higher proportion
of antibacterial agents: study *

)

‘The isolated components hold great potennal asan annbacter]al phal maceutical

{ JACOB KOSHY
I NEW DELHI

(A study commxssxoned by -

 the Union Water Resources
© Ministry to probe the “un-
- ique properties” of the Gan-
. ga found that the river water

contains a significantly high-

er proportion of organisms ‘
antibacterial

+ with
. properties.
Other Indian rivers also
contain these organisms but
the Ganga — particularly in
* its upper Himalayan stretch-
es — has more of them, the
study suggests.

The study, ‘Assessment of
Water Quality and Sediment
To Understand Special Pro-
perties of River Ganga,’ be-
gan in 2016 and was con-
ducted by the Nagpur-based
National Environmental En-
gineering and Research In-
*stitute (NEERI), a CSIR lab.

The NEERI team was tasked
» with assessing the water

quality for “radiological, mi-

crobiological and biological”

parameters in the Bhagirathi
i (afeeder river of the Ganga)
i and the Ganga at 20 sam-

Py

tirid

The Gangain Varanasi, Uttar Pradesh. =R.v. MooRTHY

pling stations.

As part of the assessment,
five pathogenic species of
bacteria (Escherichia, Ente-

- robacter, Salmonella, Shigel-

la, Vibrio) were selected and
isolated from the Ganga, Ya-
muna and the Narmada and
their numbers compared
with the bacteriophages pre-
sent in the river water. Be-
cause bacteriophages are a
kind of virus that kill bacte-
“they are’ frequenﬂy; ;
found in proximity to each
other. :
“In the river Ganga, the
bacteriophages were detect-
ed to be approximately 3
times more in proportion

“age,

than bacterial isolates.” the
study’s authors wrote in the

- teport’s synopsis analysed
- by The Hindu.

Though it isn’t evident
that there are bacteriophage

species unique to the Ganga,

the study suggests there are
many more of them in the
Ganga than in other rivers.
Thus, samples drawn from
the Ganga contained almost
1

species detected in the sam-
ples obtained from the Ya-
muna and the Narmada.
However, these antibacte-
rial properties varied widely

100 kinds of bacterioph-
‘and proportionally
‘there were less than 200

along the length of the river.
For instance, the stretch
from Gomukh to Tehri had
33% more bacteriophage iso-
lates than from Mana to Ha-

. ridwar, and Bijnor to Varana-

" {si. In the stretch from Patna
to Gangasagar, the bacte-
riophages were only 60% of
that in the Gomukh to Tehri
stretch.

That the Ganga may con-

tain unique microbial life,

which makes it relatively
more resilient to putrefac-

' tion, was suggested by Brit-

ish colonial scientists about
200 years ago. “This study
was commissioned to test
these properties using the
latest scientific techniques
-and knowledge,” said Rajiv
Ranjan Mishra, Director-
General, National Mission
for Clean Ganga. = -

“The super-phage isolated

“from Ganga and decoded for

its lysine gene and cloned to
produce lysine protein at IT
Roorkee holds great poten-
tial as an antibacterial phar-
maceutical,” the report as-

serts.
%
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chokmg Yamuna

HT Correspondent

« htreporters@hindustantimes.com

NEWDELHE Government agencies

“Ggnature Bridge const

. havestartedremoving concrete -
and soil debris below the newly

built Signature Bridge, thathad
almost blocked the Yamuna.
HT had on April 17 reported
howthe construction and demoli-
tiondebrishad almost choked the
river below the bridge,leavinga
gap of only few metres for the
river to pass flow as a trickle.
Expertshad evenpointed out this
wasinviolation ofthe clearance
given to the Delhi Tourism and
Transportation Development
Corporation(DTTDC),as the con-
ditions specifically mentioned
that no debris could be dumped
“intotheriverandtheflow can’tbe
obstructed at any pointof time.
On Friday, when HT visited
the spot again, it found at least
twoearthmovingmachinesand-
two dumper trucks, loaded with
debris collected from the spot,
| wereparkedbelow thebridge.
) “Therewereatleast30tempo-
,-  rarypillars. All these have been
demolished. The debris is being
removed. Wehavesetatargetto
completingitbeforethearrival of
monsoon,” said Shishir Bansal,
chief project manager of the
Wazirabad Bridge Project, which
wasrenamed Signature Bridge.
OnThursday,anenvironment
activist, Bhim Singh Rawat,
assistgnt coordinator of South
AsiaNetwork on DamsRiverand
People (SANDRP), tweeted a

videoshowingheavymachinery: >

was being used to dump debms

rucmm
flow

‘. debﬂS Chokmg'& amuna

HT had reported how the construc-
tion and demolition debris had almost
choked the river below the bridge.

channelthroughwhichtheriver
ispresently passing.

Activists also alerted govern-
ment ® authorities, including

- CM Arvind Kejriwal, and L-G

AnilBaijal, on socialmedia.

Officials, however, said on Fri-
day it was a part of the clean-up
andaseparatechannelwouldbe
opened upfortherivertopass.

“A few of the iron pillars and
structures used during the con-
structionofthebridgeneedtobe
removed. To reach those struc-
tures, we have toblock the exist-
ingwater channel and openanew
channel so that the river water
can passthrough,” said a senior
DTTDC official, associated with
theproject.

- Whiletheriver's width below
thebridgeisaround 250m,achan-
nel measuring not more than 10
metreshasbeen leftfortheriver
to flow. The remaining stretch
hasbeenblocked by the debris.

~ Experts said the obstruction
under the bridge was seriously
affectingtheriver'sflow,andifit
‘wasnotremoved before the 2019
monsoon, it could altertheriver’s
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Just 30/ of water leftin
Marathwada’s dams

RADHESHYAM JADHAV

I".IVI:K; ;{;3;0‘ {(' .
The water crisis in the Marath-
wada region of Maharashtra
has worsened, with rapidly
depleting water levels in
dams. As per the data pub-
lished by the State Water Re-
sources Department on Fri-

eight  districts of Marath-
wada. The region has over 56
lakh livestock and water and
fodder problems are
multiplying.

District  administrations
are dependent on private
wells and borewells that have
been acquired to ration the

SI
rday, 20th April 2019;

n

day, dams in this parched  water supply. Against a nor- *
region are left with just 5.41  mal rainfall of 682.9mm, -
per cent live water storage  Marathwada got 534.6mm '

compared to 31.34 per cent
live storage on the same day
last year. Overall, 3,267 dams
in Maharashtra have 21.81 per
cent live storage (34.51 per
cent storage on the same day
Jast year).

Marathwada has 45 major
dams, which have just2.77 per
cent live water storage. Big
dams at Paithan, Manjars,
Lower Terna, Siddheshwar
and Majalgacn have no live
water storage. AS mdny as
2,348 villages and hamlets in
the region are dependent on
2,359 water tankers, while
only 396 water tankers were
plying during the same time
lastyear.

We don't know what is go-
ingrohappenand how we are
going to survive till monsoon.
People are trying to get water
from wherever possible. All
sources, especially wells and
borewells are going dry,” said
Hari Bhanuse from Aur
angabad.

The administration faces
the major challenge of cater-
ing drinking Wwater to over
1.87 crore people living in

rainfall between June and
September, resulting in de-
pletion of groundwater levels
across the region.

Balasaheb Ghuge, a smail
farmer from Osmanabad,
says more and more people
from the region would leave
their \f‘l]agei in the next few
weeks. "Surviving is going to
be difficult as there are no re-
sources {or water. Every sum-
mer, thousands migrate to
western  Maharashtra  in
search of jobs, but this year
the number will increase.
Already, many people have
left their villages,” he said.
However, even western Maha-
rashtra is facing water
scarcity. Compared to 40 per
cent live warer storage in
dams in the region last vear,
western Maharashira has 27
per cent water in its damns.

The Vidarbha region is also
reeling under water shortage.
The Amravati division in Vid-
arbha has comparatively bet-
ter water storage ( 25.6 per
cent) than Nagpur division
which has 12.21 per cent live
storage.

ess Line, Delhi \//‘7

people are deserting villages in the Marathwada region as survival
becomes difficult in the wale of the acute water scarcity
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