
MULTISTAKEHOLDER CITIZEN SCIENCE

PROGRAM ON EVALUATING 

TOURISM CARRYING CAPACITY 

IN KODAIKANAL, TAMIL NADU

The Multistakeholder  Cit izen Science

Programme on Evaluat ing Tourism

Car r ying Capacity  was  he ld  on  5  December

2025  a t  the  Mango Hil l  Hote l ,  Kodaikanal .

Organized jo int ly  by  the  Centre  for

Atmospheric  and Climate  Studies  (CACS) ,

IIT Madras ,  and the  Progyan Foundation for

Research and Innovation (PFRI) ,  the

prog ramme marked an impor tant  s tep towards

st rengthening susta inable  tour ism planning in

the  h i l l  s ta t ion ,  wi th  a  spec i f ic  focus  on post -

monsoonal  condi t ions.

The prog ramme brought  together

representat ives  f rom the Forest  and

Tour ism Depar tments,  Highways

Depar tment ,  Publ ic  Works  Depar tment

(PWD) ,  Pol lut ion Contro l  Board ,

Kodaikana l  Munic ipa l i ty,  Panchayat

leaders,  Se l f -Help Groups (SHGs) ,

non-g overnmenta l  organizat ions,  loca l

gu ides,  and community  members.  This

d iverse  par t ic ipat ion enabled

meaningfu l  d ia logue on managing

tour ism pressures  fo l lowing the

monsoon season,  when ecolog ica l

sens i t iv i ty  and tour is t  inf lows both

remain h igh .
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Assess  post -monsoonal  ecolog ica l

condi t ions  and tour ism pressures,  wi th

emphas is  on impacts  on b iodivers i ty,

water,  waste,  and infras t r ucture.

Foster  co l laborat ion between g overnment

agenc ies  and loca l  communit ies  to  address

seasona l  tour ism cha l lenges.

Ident i fy  season-spec i f ic,  susta inable

management  s t ra teg ies  through

mult i s takeholder  d iscuss ions.

OBJECTIVES

Discuss ions  h ighl ighted post -monsoonal

cha l lenges  such as  t raf f ic  congest ion,  road

safety  concerns,  and park ing l imi ta t ions

dur ing tour is t  surges.  S takeholders

emphas ized ecolog ica l ly  sens i t ive  road

planning and a l ternat ive  routes  to  reduce

congest ion and wi ld l i fe -vehic le

interact ions.  

KEY DISCUSSIONS

Par t ic ipants  ag reed to  jo int ly  deve lop a

seasona l ly  infor med Car r y ing Capac i ty

Act ion Plan ,  integ rat ing  sc ient i f ic

exper t i se,  g overnance,  and community

par t ic ipat ion to  promote  susta inable

tour ism whi le  safeguard ing

Kodaikana l ’s  ecolog ica l  and cu l tura l

her i tage.

WAY FORWARD

Pers i s tent  so l id  and l iqu id  waste

management  i ssues,  inc luding

inadequate  seg regat ion and recyc l ing ,

were  noted to  worsen af ter  the

monsoon.  Despi te  recent  ra infa l l ,

water  scarc i ty  due to  uneven recharge

and r i s ing  demand remained a  concern .

Par t ic ipants  a l so  d iscussed pressure  on

hea l thcare  fac i l i t i es  and increas ing

biodivers i ty  s t ress.  The IIT Madras

and PFRI  team presented post -

monsoon-focused measures  to

safeguard ecolog ica l  integ r i ty  whi le

suppor t ing susta inable  l ive l ihoods.
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Boost ing Carbon Sequestrat ion and Yie lds  Across  Indian Landscapes

PLACE-BASED AGROFORESTRY;

Ag roforest r y  integ rates  t rees  into far ming

systems,  boost ing b iodivers i ty,  so i l  hea l th ,  and

far mer  incomes whi le  combat ing c l imate

change.  Unl ike  monocul ture,  i t  mimics  natura l

ecosystems by combining woody perennia l s

wi th  crops  and l ives tock .  Sc ient i f ica l ly,  th is

pract ice  enhances  carbon sequestra t ion -  t rees

absorb CO₂  a t  ra tes  up to  10 tons  per  hectare

annual ly,  per  IPCC repor ts  -  and improves  so i l

fer t i l i ty  through n i t rogen-f ix ing spec ies  l ike

Gl i r ic id ia  or  Leucaena .  I t  a l so  reduces  eros ion

by 50-70% in  s loped ter ra ins,  according to

studies  f rom the Indian Counci l  of

Ag r icu l tura l  Research (ICAR) .

Ag roforest r y  pract ices  in  India  are  customized

to d is t inct  ag roc l imat ic  zones,  enhancing

product iv i ty,  so i l  hea l th ,  and c l imate  res i l i ence

through sc ient i f ica l ly  va l idated models.  In  the

semi-ar id  Deccan Pla teau of  Maharashtra ,

water-conser v ing sys tems l ike  wadi  far ming

integ rate  drought-res i s tant  t rees  such as  neem

(Azad i ra ch ta  ind i ca )  and tamar ind (Tamar indus

ind i ca )  wi th  mi l le ts  and pulses,  reduc ing so i l

evaporat ion by 20-30% and boost ing

g roundwater  recharge  in  reg ions  rece iv ing

<600 mm annual  ra infa l l ,  as  demonstra ted by

ICAR-CAFRI f ie ld  t r ia l s.  

B ihar ' s  f lood-prone a l luv ia l  p la ins  employ

hor t i - s i lv icu l ture  models,  combining mang o

(Mang i f e ra  ind i ca )  and guava (Ps id ium gua ja va )

with bamboo or  shor t -durat ion cerea ls  l ike

pigeon pea  (Ca janus  ca jan ) ,  which s tab i l ize  so i l s

aga inst  eros ion ( reduc ing losses  by  40-50%) and

improve water  inf i l t ra t ion dur ing monsoons,

per  s tudies  f rom the Bihar  Ag r icu l tura l

Univers i ty.  In  West  Benga l ' s  coasta l

Sundarbans,  mang rove-based ag roforest r y  wi th

Avicennia  mar ina  and Rhizophora  spec ies

interp lanted wi th  r ice  or  aquacul ture  sequesters

5-15 Mg C/ha/year  whi le  mit ig at ing  sa l in i ty  (up

to 35 ppt )  and cyc lone surges,  suppor ted by

long-ter m ICFRE moni tor ing.  Odisha ' s  eas tern

pla teau and coasta l  zones  favor  ag r i -hor t i -

s i lv ipasture  sys tems featur ing Casuar ina

windbreaks  a longs ide  cashew and fodder

g rasses,  res tor ing deg raded lands  and

sequester ing over  800 ,000 tons  of  CO₂  across

projects,  a l ign ing wi th  nat iona l  ag roforest r y

pol icy  outcomes.
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In India ,  where  60% of  far mland i s  ra infed

and vulnerable  to  extremes,  ag roforest r y

offers  ta i lored so lut ions.  Droughts  parch

Maharashtra ' s  f ie lds,  f loods  ravage Bihar ' s

p la ins,  and sa l in i ty  p lagues  West  Benga l ' s

Sundarbans.  PFRI leads  innovat ive,  p lace-

based models  across  ag roc l imat ic  zones.  In

drought-prone Maharashtra ,  they  deploy

‘Pouch Plant ing ’  -  require  jus t  20-30% less

water  than t rad i t iona l  methods,  enabl ing

sur v iva l  ra tes  above 80% even in  low-ra infa l l

a reas  (<500 mm/year) .  This  model  of  pouch

plant ing combined wi th  ra inwater  har vest ing

offers  a  susta inable,  c l imate-res i l i ent ,  and

resource-eff ic ient  approach to  land

management .  This  model  integ rates  t ree

plant ing ,  crop cu l t ivat ion ,  and water

conser vat ion in  a  way that  maximizes  the

benef i t s  of  each component .  This  technique,

rooted in  minimal - resource  hydrolog y,  pa i rs

hardy t rees  l ike  Acac ia  or  Neem with mi l le ts.

Bihar ' s  f loodpla ins  demand res i l i ence  aga inst

annual  inundat ion.  Here,  Prog yan promotes

‘F loat  Framing ,’  e levated r idges  combining

fr u i t  t rees  (mang o,  guava)  wi th  cerea ls,

pu lses,  or  tubers  su i ted to  the  so i l  -  p igeon

pea or  yam in  a l luv ia l  zones.  This

ag roforest r y  var iant  s tab i l izes  f loodwaters,

cuts  so i l  loss  by  40%, and d ivers i f ies  y ie lds,

as  ev idenced by ICAR f ie ld  t r ia l s  showing

25-30% income hikes  for  smal lholders.  

In  West  Benga l ' s  Sundarbans,  PFRI bui lds  on

years  of  mang rove ag roforest r y.  Sa l t - to lerant

spec ies  l ike  Avicennia  and Rhizophora

interp lanted wi th  r ice  or  bete l  l eaf  res tore

deg raded coasts,  buffer ing cyc lones  (e.g. ,

Amphan 2020)  and sequester ing 5-10 tons

CO₂/ha/year.  These  models,  need-based and

reg ion-spec i f ic,  a l ign wi th  India ' s  Nat iona l

Ag roforest r y  Pol icy  (2014) ,  foster ing

community- led adaptat ion .

Ag roforest r y  boosts  y ie ld  by  20-50% via

microc l imates  and pest  contro l ,  per  Wor ld

Ag roforest r y  Centre  data ,  whi le  provid ing

fodder,  fue lwood,  and off -season income.

Ag roforest r y  sys tems s tore  30-50% more so i l

organic  carbon (SOC) than croplands  a lone,

wi th  t rees  contr ibut ing 4-12 Mg C/ha/year

v ia  b iomass  accumulat ion and deep roots

reduc ing decomposi t ion losses  ( IPCC,  2019) .

This  mit ig ates  c l imate  change whi le

qua l i fy ing far mers  for  carbon credi ts  under

schemes l ike  India ' s  Carbon Credi t  Trading

Scheme.  Economica l ly,  d ivers i f ied  outputs

( fue lwood,  fodder,  f r u i t s )  y ie ld  25-40%

higher  net  re turns,  per  Wor ld  Ag roforest r y

Centre  meta-ana lyses,  wi th  interna l  ra tes  of

return exceeding 20% over  5  years.  Pest

suppress ion v ia  b iodivers i ty  cuts  pest ic ide

use  by  30-50%, enhancing res i l i ence.  As

India  eyes  net -zero by  2070,  embrac ing these

systems could t ransfor m 25 mi l l ion hectares.

BENEFITS EXTEND BEYOND ECOLOGY 
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