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Development must

e climate-smart

As the frequency of extreme weather events increases. urbanisation has to heed ecological principles

SUJATHA BYRAVAN

Heavy rains this year from the south-
west monsoon and accompanying
floods have devastated people’s lives
in parts of Mumbai, Chandigarh and
Mount Abu (Rajasthan), all in the
same period as Hurricane Harvey's
rampage through Houston. Mumbai
is reported tn have received 400 mm
of rain within a matter of 12 hours
while Houston reccived about 1,300
min over several days with Harvey.

Climate models have indicated
with high confidence that climate
change wili lead to an increase in ex-
treme rainfall events. According to
the Intergovernmental Panel on Cli-
mate Change (IPCC) Special Report
on Extreme Events, global warming
leads 10 “changes in the frequency.
intensity. spatial extent, duration.
and timing of extreme weather and
climate events, and can result in un-
precedented extreme weather and
climate events”.

For India, the average monsoon
rainfall is expected to increase ini-
tially and then reduce after a few
decades. Examining daily rainfall
data between 1931 and 2000, B.N.
Goswami, former Director of the In-
dian Institute of Tropical Meteoro-
logy. Pune, showed that there has
been a significant increase in the
magnituce and reaw ney of extreme
-ainfall events along with 2 decrease
in the number of moderate events
over central India. These changes in-
teracting with land-usc patterns are
contributing to floods and droughts
simultaneously in several parts of the
country.

Understanding extreme events

The main reason for understanding
extreme events is to help policy-
makers, emergency responders and
local communities to plan and pre-
pare for them. Cities could be laid
ourt to reduce flooding by following
natural contours. drainage and tank
svstems. Emergency responders
should be well prepared to transport
and care for people who may be-
come stranded during disasters. In-
surance companies might also be
concerned  about  underwriting
places that are at perperual risk in
the future. Once an exireme event
such as a heat wave or heavy rain oc-

curs. people want to know to what
extent a single event has been caused
by climate change, that is, by green-
house gases released through human
activities.

Research that tries to understand
this relationship between anthropo-
genic climate change and extreme
events in particular locations is
called “attribution”. Is an extreme
event. such as torrential rainfall or
record storm surges, part of a natural
cycle of variability or due 15 human-
induced climate change? T. what ex-
tent do poor preparedness and eco-
logically insensitive land-use worsen
the impacts? According to much of
the literature, it is easier to determ-
ine attribution for severe heat or cold
waves. NASA scientist James Hansen
earlier found, for instance, that the
Texas heat wave of 2011 and the Rus-
sian heat wave of 2010 were due to
climate change.

Conversely, for rainfall simulation,
climate models cannot mimic or sim-
ulate extreme rainfall such as the
kind Chennai experienced in 2015.
According to a paper by Geert Jan
Van Oldenborgh and colleagues, the
494 mm rain in Chennai was a rare
event, with less than a 0.2% chance
of occurring in any given vear. The
Chennai flood of 2015 did not have a
clear climate signature to show that it
was due to warming of the earth. On
the other hand. with regard to Hur-
ricane Harvey, Michael Mann, a wel-
known climare scientist, wrote in The

Hardstup in August: A waterlogged road in Mumbai this MONSOOMN. »aF

Guardian that climate change madc
the impact much worse, because of
higher sea surface temperarures and
a blocking region of high pressure
that kept the rain clouds over Hous-
ton for a long period.

Urbanisation and hydrology

The actual patterns of flooding in
Chennai. Mumbat and Houston, how-
ever, were due to several human-in-
duced activities: rampant increase in
buiit-un area across natural drainage
cher - 0hoovs diversion or damming
of rivers upstream leading to sedi-
ment transport and siltation. coastal
subsidence and other effects of
development.

Any rain that falls on soil or veget-
ation is mostly absorbed into the
earth’s surface. Some of it slowly
trickles inte shallew or deep protec-
ted aquifers that make up what we
call groundwater. The rest usually
flows downhill along surface or sub-
surface stream channels. The spread
of infrastructure such as roads. high-
ways, buildings. residential com-
plexes, tiled or asphalt-covered land
obstructs rainwater from percolating
into the soil. Often there are further
barriers that block movement of wa-
ter and increase flooding.

In many parts of the world. con-
struction in cities or in urbanising
areas does not take into considera-
tion the existing topography;, surface
waler bodies. stream flows or other
parts of terrestrial ecosystems. In

much of India, urban growth over
the past few decades has blithely ig-
nored the hydrology of the land. in
Chennai, for example, systematic in-
trusion into the Pallikaranai marsh
and other wetlands by housing com-
plexes and commercial buildings,
slums along Cooum and Adyar
rivers, and large-scale construction
along the coast are just examples of
the flagrant encroachment of the
built environment that obstructs
rivulets and absorption of rainwater
inte the earth.

When it rains heavily. exceeding
the capacity of the soil to absorb it
and regular stream flows are biocked
from proceeding into the sea, these
heavily built-up areas get inundated.
Satellite images from 15 or more
vears back show the existence of
hundreds of lakes and tanks, and sev-
eral waterways within the city's
boundaries.

For decades, urbanisation has ig-
nored ecological principles associ-
ated with water bodies, vegetation,
biodiversity and topography. These
are not ‘environmental’ issues to be
disregarded or attended to only after
we have attained ‘growth’. Rather,
they are part and parcel of and integ-
ral to how we live and whether we
prosper.

What is to be done?

Development needs to be climate-
smart, hut also avoid social and insti-
tutional challenges such as moral
hazard. If investments are made in
places where severe impacts are
likely. the government will end up
bailing our 08¢ engaging 1w suck
risky activities. If the built environ-
ment and structures of financing and
housing are ‘locked-in’ or get firmed
up with regard to institutional ar-
rangements, these can lead to fur-
ther complications.

Still, construction on existing lake
beds and other waterbodies needs i
be removed or redesigned to allow
flood drainage along natural water
channels. As the frequency of ex-
treme weather events increases
around the world, losses in rich
countries are higher in terms of GDP.
but in terms of the number of people
at risk, it is the poor countries that
suffer the most. Those who are the
most vulnerable and the poorest end
up bearing the brunt of the burdens
of climate change and mal-develop-
ment. which together operate to
WOrsen impacts.
Sujatha Bvravan is a scientist who researches
science and technology pe
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\Mining And Commercial Forestry Have Destroyed

en main strea

Viju.B@timesgroup.com

. iverslike stories have a be-
# ginning,end and. of course.
v amiddle where they artain

oA Yow Bharathapnzha,

I iod river, however ihs
sLapet 1 full-tledged middle.
and intermittent stretches
save cecome desicented tikea desert,

Aith rocks and invasive stands of

vidge defacing a landscape where,
st afew years ago, sediment-rich
sehrecolowred water hurtled down-

Trear east to west at an average of
hree to four metres depth.

Bharathapuzha stull irrigates
nost parts of Palakkad district.
ywn as the granary of Kerala,

h produces 84.000 hectares of
saddy annually; and all along its 208-
un stroteh is living evidence of the
ituries-old cultural etflorescence
“heriver, known locaily as Nila. hias
stered. The Bharathapuzha has
en, both, muse and motit to an ar-
of arts---from the blossoming of
Kathakali and Koodivattam to con-
romporary literature and cinema.

Today. its cultural watermark
~omains but the river itself isa wav-
=31y of it former tumudtuous self.
Massive deforestation along the
sanks, unscientific damming and
cervasive sand mining has led to the
slow destruction of a river. which
isaprimary water source for 3lakh
seople across 108 panchayats. “This
sas ot the casea decade ago, as the
<nuthwest monsoon would have
nplenished the river and its vast
~andbed would have been sub-
nerged.” <ayvs A Biin head of
he department of aquatic biology
Imiversity of Kerala.

Envirenmentalists point out that
The state forest department made i
aistorical mistake by cutting dovwn

atural torests along the banks and
Santingacacia, eucalvrmis and reak
Trees tor co mmemal purposes. “The
forests used 1 hold back the water
“nd replenish the groundwater table
round the river” savs Biju.

Bharathapuzha has the maxi
mum dams among all rivers in
erala o101 in all tOver the veurs,
“his has desir Ojtd the natural tlow
f the river The water in check
dams eould not prevent the ower
portion uL the vivor rom
dried vs Dr Latha Anantha,
ounder of River Research Centre
and member of the Madhav G 1
committee, The d Plur«“&t ation uf
fonr ‘Hmrm“w : - Gavarri
md Chittur
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> Reduce dams,

restore natural flow

* Remove water
absorbing acacia and
eucalyptus trees from
banks, grow native trees
> Take penal action against *
locals, lorry owners who e
dump waste in river :

= Conduct awareness Lampalgns

> Ban sand mining till river gets

new lease of life

> Involve local communities living
along the bank to check sand mining
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The rivers of I(erah.f 1 Periyar | Withawa

| Longast river in Kerala. Originates inthe | 7 | 8’

i ‘ar iger Reserve, La.ely, Periya- | 7 T

andwaterdiscﬁélﬁs has st 22% of its average flow o the s

- All of them are | among ail
- entirely monsoon--. 3Chaliyar | —

fed. Kerala's rivers: 4 Chalakudy

flow faster owing to- 5 Pamba . 2 Bhara

" the hilly tervain and: 6 Kallada | has alarg

the short distance . | itsflowis

between the Westem- - }s, N i lesscomp

- Ghats and the sea. = A | other lon

' i Demands of 7 | Rerala beg(
Bharathapuzha -/ i ;

Samrakshna | portion of

Samiti - located in

. drier regic

also led to drastic »eduction in
Bharathapuzisds water low

To worsen matters, Kerala,
which historicaliy received an-
nual rainfall at twice the nation-
al average. has recorded below
normal readings over the past
three years. The incessant down-
pour so tvpical of monsoon
months has been replaced by in-
termittent dry spells. Last vear,
the state had 34° below normal
rainfall; trend seems to be the
saine this vear— eficit is at 22%
as end of the season appmdchee
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no sand audit till date. As a result.
the tributaries have got rock-beds
and water tlows quie \J_\ into the sea.
Earlier, the expansive sand bed used
to slow down the flow of the riven
thereby increasing groundwiter
table,” savs Dr Latha Anantha.
Sahitya Akademiaward-winning
writer C Radhakrishnan, who was
born and raised next to the
Bharathapuzha and has seen its sad
decline, savs almost everv recion
around Bl aihapuzha has a hintery
that is integral to the development
of modern Malavalam lanquage, its
culture and arrs. “The Wit
nessed the blusseming ot Malayalam
culture and iiterature. Poets like
Kunchan Nambiar Melpathur and
Fzuthachan were born cmd nwernred
here, Even many modern writers
like VRN, OV Vijavan and M T Va-
\w‘u\ an Nair 'eri in viliaees sur-

’ 1m SAVS.

e

srean be roe tmmed ‘LJU.\
The riverisa university
i isedf 3 von despoyv i e ave
willing a civitization.”

s e,
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- 3HARATH QPUZHA IS PLUNDERED FOR SAND & WATER |

| ‘Mthawatershed of AKSreejith l
e~ 1 25sgkm,
’ : the ..th,.qmzha basi: s u.e largest
j among all tne river basins in Kerala
g
ly

? 2 Bharathapuzha

' has a large basin, but

' its flow is relatively /
less compared to !
other long rivers in
Kerala because a large
portion of the basin is
located in comparatively
drier regions

> The world-renowned

‘QKm
is within Kerala and
\ the remaining
\ 1,786sgkmisin /
. TamilNadu

Kerala Kalamandalam, a

finishing
4 schoolfor
performing
arts like
Kathakali,
2 Koodiyattam > The Adhaytma Ramayana, the epic’s first » The Thirunavaya templie,
s'_“ and Ottamthullal, is rendering in Malayalam, was composed by called the southern Kashi, 4 Spl"tual guru in
; located right next Ezhuthachan who lived beside the Bharathapuzha is situated on the banks of [ €11 01 MR 1A ] country
- =, tothisriver and called it *Shokanasini’ or destroyer of sorrows Bharathapuzha ,
. > piritual leader Sadhgury
R sult. Jaggi Vasudev's pan-India |
LA clean-up forces a shutdown  #imes
vinto the sea. ) C up OrC S a Thiruvananthapuram on
bed used Tuesday where he called

sand
S0l
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ANantii,
vard-winning
1an, who was
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itting on the banks of the Chaliyar. P K M Chekku

", smiles as boys go boating in its clear, flowing wa-
. ters. Till two decades ago, this was one of the most
polinted channels in the state. But with Gwalior Ravons

shutting down its unit 16 years ago.
the 168km-long perennial river tlowing
throngh Kozhikode and Malappuram
districts in north Kerala has gradu-
ally returned to its pristine state.

[t took a people’s movement to put
an end to the massive dumping of ef-
fluents into the rivern

Chaliyar began turning toxic after
(Gwalior Rayons set up its textile unit
on its banks at Mavoor in the sixties.
Though the factoryv provided jobs to
around 3.000 people, there was no
awareness about the amount of heavy
metal etfluent flowing into the river
till people in the region turned ill.

“The air too was so polluted the
moss on roof tiles withered away due
ro sulphur compounds,” Chekku says.

A survey conducted by the Vazhakkad panchayat
found that during the period from 1993 to 1998 there

future group -

In partnership with .

were 245 cancer patients trom the village alone under-

soing treatment at the Kozhikode Medical College.
As the number of cancer cases rose and every

sample from the river showed extremely high levels of

toxicity. a mass agitation hegan.

“Initially our demand was not to
close the factory. But after activists
like K A Rahman, wholed the agita-
tion. himself succumbed to cancer
after almost three decades of relent-
less struggle. we demanded its clo-
sure,” Chekku says.

The factory suspended produc-
tion in May 1999. Though the man-
agement submitted a revival pro-
nosal, the state government rejected
it and the factory had to be wound
up in 2001.

“Chalivar today is not only clean
but isenriched with a treasure trove
of aquatic life. If we can do it in
Chaliyar. why not replicate this in
Yamuna or Ganga?’ sayvs Chekku.

upon the entire country

to emulate the state’s
initiatives. "Kerala has proved
revival of rivers is practical
by rejuvenating a couple of
them recently,” he said.

He met with CM Pinarayi
Vijayan who assured his full
support to the Rally, aimed

at .qu.c..at.ng India's fast-

depleting rivers.
Sadhguru said he chose to
campaign through 16 states
where depletion of rivers was
most alarming due to heavy
farming. “Thotigh Kerala is
only behind Uttarakhand in
number of rivers, a majority
among these 44 rivers run
dry during mast of the year,"

he said.

‘On Wednesday, the rally
reached Trichy in TN, from
where he left for Puducherry.



