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Potential of C sequestration in long-lived forest 
products now also part of the global conversation…





2019 IPCC SRCCL (Special Report on Climate 
Change, Desertification, Land Degradation, 
Sustainable Land Management, Food Security, and 
Greenhouse Gas Fluxes in Terrestrial Ecosystems) 
identifies improved forest management as a key 
mitigation strategy, defined as the following: 

…management interventions in forests for the 
purpose of climate change mitigation. It includes a 
wide variety of practices affecting the growth of 
trees and the biomass removed, including improved 
regeneration (natural or artificial) and a better 
schedule, intensity and execution of operations 
(thinning, selective logging, final cut; reduced impact 
logging, etc.).



Conversion from rice to typical clonal hybrid Casuarina plantation. The Forest Survey 
of India notes tree cover > 11,100 km2 was added during the period 2001 to 2015.



The Government of Andhra Pradesh have launched “Mission 
Haritha Andhra Pradesh “(MHAP) during 2016 with a goal to 
achieve tree cover over 50 per cent of the total geographical 
area of the State by 2029 under “Vanam-Manam”.  

Plantation in and outside forest areas will be taken up in a big 
way involving all Departments, Institutions, and common 
people in general. This year 25 cr seedlings under different 
components such as Shelter belt, Avenue, Mangrove, Hills, 
Tanks, Institutions etc will be taken up. The state government 
will pool funds from all possible sources and ensure that the 
plantations are done successfully.



Conversion from agriculture to forest plantation









Planet Scope Data: Burugupudi, East Godavari, AP

August, 2018 December, 2018 March, 2019

Analytical approach: theory-guided multi-temporal convolutional neural network  



Sentinel 2 Planet Scope





Imagery: 

All cloud-free HLS S10 
data (10 m surface 
reflectance; VNIR 
bands & NDVI) from 
launch to present



Reference Data: 

• 2,230 random points 
• image interpretation 

with field verification 
• very high-quality 

sample





Land Cover Classification LC Random Forest Digital Globe December 28, 2015 November 22, 2016 November 2, 2017 December 22, 2017 March 2, 2018 June 15, 2018
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Very well partitioned feature space (2 of 30 bands shown)





Julia DecisionTree.jl



5-fold cross-validation 
2,230 samples / 5 folds = 446 samples/fold





Results indicate the following:  

(1)the scale of land cover and land use change can be 
finer than the effective scale of freely-available 
imagery,  

(2)forests can be separated from other land cover, and 
plantation forests from natural forests, but plantation 
types (palm vs. fiber) are more difficult to discriminate 
from each other using standard machine learning.















Total plantation cover unchanged at 10%, but composition fungible



“Coconut cultivation 
is considered to be 
one of the major 
livelihoods which 
support 60 per cent 
farmers in the state.” 
Naik and Nagaraja 
2017 Int. J. Applied 
Res. 3:(1): 160-168 
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Andhra Pradesh stands first in the country in oil palm cultivation and production covering an 
area of 1.62 lakh hectare with a yield of 14.09 lakh metric tons (MTs) of fresh fruit bunches 
(FFBs). The average productivity stands at 19.81 tons per hectare from the bearing 
plantations. Apart from attractive returns and the government’s oil palm development 
programme etc., ‘absentee landlordism’ is also said to be one of the reasons behind 
farmers taking up cultivation of oil palm.

According to information, thousands of farmers in the State are cultivating oil palm for 
various reasons including returns per acre and very less incidence of pest and disease 
compared to other crops. In addition, inter-crops like cocoa, pepper and vegetables can also 
be taken up. About 1.14 lakh farmers are into oil palm cultivation. On an average, the 
farmers are getting a net income of ₹40,000 to ₹50,000 per acre from oil palm crop, 
horticulture officials say.

https://www.thehindu.com/tag/86-81/andhra-pradesh/?utm=bodytag








Association for Computing Machinery's (ACM) Special Interest Group (SIG) on 
Knowledge Discovery and Data Mining (SIGKDD) 25th Annual Conference





Conclusions

• HLS S10 data, across years, were 
vital. 


• High-quality, field-verified, 
classification training data were, 
as always, essential. 


• Smallholders have fine-scale, 
temporally-variable, and complex 
combinations of crops and forests 
in many parts of the world, and 
the lessons learned from AP have 
regional to global applicability.





SAFE Science Win Themes

SAFE is the only mission that provides critical forest productivity 
and health data at the management scale
◦ SAFE’s maps of forest productivity will be useful for other 

coarser resolution missions for calibration and validation of 
products.  

SAFE provides the first accurate measurement of productivity of 
all forests at the management scale (≤30 m)
◦ Management scale is the scale at which humans are making 

decisions about land use and management
Only mission that will allow us to:

◦ Measure structure and function simultaneously
◦ Provide diurnal measurements of functional traits
◦ Correct for shadow effects in SAFE and other missions’ data
◦ Accurately measure PRI, a key indicator of vegetation light use efficiency
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Forest productivity and health in the face of  rapid environmental change


