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UNEP Resolution by India.
Colombo Declaration                  Reduce Nitrogen Waste by half by 2030. 

SDG Goals
• Life on Land
• Life on water
• International 

Cooperation

SANH – The Initiative.
Supported by GCRF UKRI
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RESEARCH PACKAGES

1. POLICY

2. NITROGEN USE EFFICIENCY

3. IMPACTS ON ECOSYSTEM 
SERVICES  
3.1 a Lichens in Himalaya
3.1 b Enrichment Expt
3.2 b Corals and sea grass
3.3 MOOC on lichens.

4. MODELLING N POLLUTION



NOVEMBER  7th to 9th , 2019
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NH3
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A. Forest Cover

B. Density of Forest Cover

C. Zones with critical levels of NH3

D. Critical levels of total N
(EMEP WRF Model Projections. 2010 emissions, 
2020 meteorology and 0.11 X 0.11 projections.



10



11

Modelled Data
Enrichment Expts.

Forest Degradation 
Indicators

Sample Collectors Data
Base Data Analysis

Impacts of N pollution 
to Forests and 

Ecosystem services

Policy makers and 
Outreach

Instrumentation 
Facility

SANH personnel

Community

Student Community
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o The Approach
1. Identification of High-Low pollution areas through RS &GIS.

2. N deposition on dominant forest trees.

3. Soil Chemistry.

4. Bark pH and its effect on associated diversity.

5. Floristic diversity.

By 5 post graduate students from each country. 

Objectives India – convenient sampling
High-Low 
pollution

Remote sensing – Uttarakhand

N deposition Total N and δ15N test on lichen,  ground level NH3

Soil Chemistry Nitrate, EC and pH, mycorhiza

Bark pH and 
diversity

pH of Oak trees bark

Lichen Community structure, Secondary metabolites, crystal formation, PSII activity
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TROPOMI  METOP B 
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Alpha Samplers

Community support in 
managing the Alpha 
samplers

Impact on Lichens and 
Vegetation is a function of 
land use, forest type, 
elevation, host species
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Why Lichens

Identified as one of the best indicators of 
Pollution. Indicates Ecosystem Health. 
Nitrophobhic lichens get replaced by the 
nitophobic

Lichens do not have roots, they draw all 
nutrients from the atmosphere.

Everniastrum ciliatum.
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A projection in increase in 
Jhula trade (based on data 
available at Bibiwala depot)














A projection in increase in Jhula trade (based on data available at Bibiwala depot)













In adequate  information of the ecological role of lichens.



Use by the avifauna

Tail less Mice – Pica

Invertebrate

Nutrient recycling

Role as a primary colonizer

Slow growth rate

Prefers high insolation and Rf 
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Lichen Conservation Area with villagers for Long 
Term Ecological Monitoring (LTEM)
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Community Structure of Lichens along Altitudinal Gradient
Landscape – 2 Jhinjhoni
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Enrichment site in Sri Lanka.
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Objective Results - India
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• Inside forest shows least 
tissue nitrogen, outside 
forest is highest across 
all lichens.

• d15N though irregular, 
very negative indicating 
organic N pollution. 
(Edison Armando Diaz-Alvarez, 
Roberto Lindig Cisneros and De, 
2018)
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Results - India
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4th Objective Results - India
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Results - India
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Engaging Policy makers.
Impact on the Ocean Ecosystem
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The Way Forward
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Scaling up from 5 to 20 sites in 
Western Himalaya
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Sudipto Chatterjee , TERI SAS
s.Chatterjee@terisas.ac.in

With

Christopher Ellis.  Royal Botanical Garden, RBGE
Matt Jones . Ajinkya Rahane , Centre for Ecology and Hydrology, Edinburgh
Patricia Wolseley and Gothmaie . NHM London
Subodh Sharma, Bishnu Pandey Kathmandu University
Dendup Sherring – RGB Bhutan

Laboratories

Biodiversity and Conservation, TERI SAS. India
National Centre for Sustainable Coastal Management, Chennai . India
Fare Labs, Gurgaon India
Natural History Museum , London

mailto:s.Chatterjee@terisas.ac.in
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