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Introduction

Methodology

The Indian region has undergone significant environmental changes in
the 20th century affecting the terrestrial carbon dynamics of the region.
Thus, understanding and quantification of the terrestrial dynamics over
India gains prime importance.

Objectives of the study

Bias Correction & Validation

Input from 24 CMIP5 (Coupled Model Intercomparison Project Phase
5) models are used to force the LPJ model for the Indian Region.
Model spin-up: 1600 years (1875-1900 climatology * 64)

The difference between the CMIP5 model simulated climate and the
observed climate (CRU) over India is removed for the historical and
future periods using with 1961-1990 as the base period monthly
climatology.

Experiments Designed :

Validation of LPJ-DGVM

Part A. All varying case

1.

2.

3.

Assess the trends
and variability of
terrestrial carbon
fluxes and stocks
over the Indian
region in the 20th
century.

Project trends in the
terrestrial carbon
stocks and fluxes in
the 21st century.

Assess the roles of
climate change and
CO2 fertilization in
the trends and
variability in the
terrestrial carbon
fluxes and stocks
over India.

Status of terrestrial carbon cycle

: Historical (1900-2005), RCP4.5
(2006-2100), RCP 8.5 (2006-2100)
Part B. CO2 Constant case : Historical (1900-2005), RCP4.5
(2006-2100), RCP8.5(2006-2100)
Model Description : The dynamic global vegetation model used is
LPJ (Lund-Postdam-Jena) Model

NPP shows a correlation of 0.51
Soil Carbon shows a correlation of 0.33

NPP

Resolution : 0.5 x 0.5°

Terrestrial ecosystems over
India are a sink for carbon
due to the CO2 effect

Terrestrial ecosystems over India are
a source for carbon due to the climate
effect

Plant Functional Types : 9
Key input variables

Cervarich et al. (2016) use model data along with other bottom up
approaches to estimate the terrestrial carbon budget of South and
Southeast Asia. They find that the Indian terrestrial ecosystems were a
sink for atmospheric CO2 from 2000 to 2013 but a net source of carbon
when fossil fuel emissions were also considered.
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24 CMIP5 models

Dadhwal et al. (2012), and Nayak et al. (2011) model the monthly NEP
over India for a recent 26 year period (1981-2006) using a terrestrial
ecosystem model and infer that India has been a net sink of
atmospheric CO2 with total annual uptake of 9.5 Tg C yr-1 from
1981-2006.

Results Part A

Key Terms

Trends in terrestrial carbon stocks and fluxes in the historical period
(1900-2005), the RCP 4.5 scenario (2006-2100) and the RCP 8.5
scenario (2006-2100)
NEE
NPP

NEE = Rh - NPP + Fire Flux + LUF
-ve NEE indicates
a sink for carbon

Results Part B

+ve NEE indicates
a source for carbon
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Conclusions
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The 24 LPJ-DGVM simulations indicate that the terrestrial
ecosystems over the Indian region were neither a strong source
nor a significant sink for carbon in the historical period
(1901-2005) and concur with the TRENDY multi-model results.
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RCP 4.5
(2.147)

The changes in the climate over the Indian region alone (warming)
would cause a release of carbon to the atmosphere in the historical
period as well as the two future scenarios.

Net Ecosystem Productivity
(NEP) = Rh - NPP

Carbon Dioxide

Accumulation of C by land

Autotrophic
Respiration (Ra)
Gross Primary
Productivity (GPP)

The cumulative NEE for the Indian region is slight source for the
historical period, source for the RCP 4.5 scenario and is a small
sink in the RCP 8.5 scenario.
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The Cumulative Fluxes :
RCP 8.5
(557 ppm)

Hist
(75.6 ppm)

RCP 4.5
(175.46 ppm)

The cumulative NEE for the
Indian region is a slight source
for the historical period,
source for the RCP 4.5
scenario and is a slight sink in
the RCP 8.5 scenario.

The increasing CO2 in the atmosphere alone with constant climate
at 1900 levels would cause the terrestrial ecosystems to be a sink
for carbon(as a result of CO2-fertilisation effect).
Our study can be utilized by policy makers for the inclusion of
various land management techniques to mitigate climate
change over the Indian region.

