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A
Urbanization, climate change, natural / man-made disasters adversely impact farm yield and thus farmers’ 

The technological advancement in Agritech offer promising solutions to improve the overall yield and 

Mission for Sustainable Agriculture, and the Pradhan Mantri Krishi Sinchai Yojana depend on spatial analysis 

Agendra Kumar
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Esri India and IIT-BHU are all set to put their 
formidable heads together to provide 

envisages a Centre of Geospatial Excellence that 

for the Defence Industrial Corridor Mapping 

is aimed at boosting indigenous production of 

highlighted, it is “imperative to introduce GIS 
technology in the learning process of students, 
and increase the availability of GIS professionals 

Esri, the global leader in location intelligence, 

Jane Goodall Institute (JGI) to develop a set 

manage the ecosystems around them through 
a collaborative design and planning approach, 

and better manage their natural resources from 

Started in 1994 as a project around Gombe 

has a community-centered conservation approach, 

and governments, the institute creates sustainable 

do not destroy the environment, and help them 
understand that protecting the environment not 

The JGI’s Tacare approach achieves 

consulting communities about their needs and 

The JGI uses Esri’s ArcGIS platform and Survey123 
mobile app to help communities and governments 

in Africa to plan, monitor, and protect chimpanzee 
populations in local protected forests outside 

Esri India and 
Indian Institute of 
Technology-Banaras 
Hindu University (llT-
BHU) are gearing up to 
geospatially skill millions

Esri and the Jane Goodall 
Institute Partner to 
Provide Community 
Mapping Tools to Protect 
Nature



6 ArcIndia News Vol 13   esri.in

Esri, the global leader in location intelligence, 

an Intel Company and a leading provider of advanced 

advanced data collection capabilities of Mobileye into 

and analyse real-time HD maps and location data 

the ArcGIS platform targeting local government, 

ArcGIS platform to enable millions of ArcGIS users 

to include the latest EyeQ4 collection capabilities, 
bringing advancements in both safety and data 

Lior Sethon, Vice President and Deputy General 

the value of our HD maps beyond the automotive 

“For our industry, this is the next generation,” 

is edge mapping—using anonymised and generic 
data captured by vehicle-mounted cameras and 

automation for Esri customers, ultimately enabling 

Esri to Use Mobileye Data for Dynamic Edge Mapping

Esri Releases GIS and the 2020 Census

Esri, the global leader in location intelligence, 
recently announced the publication of GIS and 

In preparation for the 2020 round of censuses 

technological tools to support all stages of the 
GIS and the 2020 Census supports 

technologies to improve data collection, analysis, 

and dissemination, and to enable agencies to 

data processing and dissemination, developing 

studies from Albania, Portugal, Republic of the 
Philippines, Jordan, Arab Republic of Egypt, 
Ireland, and Canada demonstrate the successful 
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Esri, the global leader 
in GIS technology, has 

providing the mapping and 
analytics capabilities of 
the ArcGIS platform to the 

This initiative aims to conserve 
half the earth’s lands and seas 
in order to reverse the species 
extinction crisis currently 

and the foundation includes 

commitments by Esri to provide 
its geospatial cloud, ArcGIS 

“In order to realize a vision 

need to mobilise virtually 

our best minds, our strongest 
science, and humanity’s 
best intentions to achieve 

Dangermond, Esri founder and 

Half-
Earth: Our Planet’s Fight for Life,

could not have come at a more 
important time for biodiversity 
and the future health of our 

the biodiversity of our planet 
mapped carefully and soon, 

including ourselves, can be 

Esri has announced that 
Microsoft’s Tactical Edge 

Enterprise to give Microsoft 
Azure and Azure Cognitive 
Services a geographic context 
through Esri’s advanced mapping 

The platform is intended to 

intelligence professionals can 

data and cloud services for 
domestic emergency response 

phones turned autonomous 
ground sensors, can capture the 

data is transmitted to ArcGIS, 
residing in Azure and using 
Azure Cognitive Services to 

processed results are fused 

and become actionable across 
the ArcGIS platform, extending 

a tactical vehicle’s displayed 

recognized Esri in The Forrester 
Wave™: Location Intelligence 
Platforms, Q4 2018 Evaluation,

leadership in location 
intelligence technology and 
highlights the company’s long-
term commitment to innovation 

defence and intelligence, visit 
go.esri.com/geointmspr.

Esri Partners with E.O. Wilson Biodiversity 
Foundation to Establish Half-Earth Project 
Conservation Priorities

Esri Software Powers Location Intelligence in 
Microsoft’s Defence System Demonstration
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THE CHALLENGE 

NRCS helps farmers and ranchers develop 

To analyse the high variability in soil type, terrain, 

the Agricultural Policy/Environmental Extender 

only trained scientists have been able to use it, 

THE PARTNER

analyses to help clients solve complex environmental 

Sciences Lab, made the company an obvious choice 

 As stewards of our resources, farmers and ranchers understand the 
importance of both production and resource conservation. However, it is 
not always clear how to protect our natural resources while maintaining 
productivity. The United States Department of Agriculture (USDA) Natural 
Resources Conservation Service (NRCS) works with farmers and ranchers to 
ensure the health of our natural resources and the sustainability of agriculture. 

Putting Agronomic 
Analysis in the 
Hands of Farmers

CASE STUDY

The STAR user interface makes the 
powerful, albeit complex, APEX tool 
intuitive to use. It allows conservation 
planners in Vermont to easily 
optimise which conservation practice 
alternatives to offer to agricultural 
producers by quantifying estimated 
nutrient reductions associated with 
those alternatives and by providing 
these estimates in a geospatial context. 
It is a game-changer for Vermont.

Michael Middleman, 
Partner Liaison, 

Vermont Agency of Agriculture Food & Markets
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to develop a more user-friendly farm modelling 

THE SOLUTION 

Systematic Tool for Analyzing Resources (STAR) 

on Esri’s ArcGIS platform, simulates the impacts 
of alternative conservation practices applied 
across individual farms to help producers and 

The STAR application incorporates all of the APEX 
model’s required data, including soils, topography, 

are extracted using a variety of GIS processing tools 

THE RESULT 

The STAR application provides farmers and 

compare the impacts of implementing conservation 

application delivers complicated, multivariate 
analysis in an easy-to-consume format, in a fraction 

Using STAR, Vermont NRCS and VAAFM are able 
to easily compare the impacts of current farming 

tool enables conservation planners to deliver 

STAR incorporates APEX data parameters that are 

extracted using a variety of GIS processing tools, to 

develpe a baseline that can help compare the current 

situations with alternative practices. 

USER
• NRCS, a nationwide organisation that 

helps farmers boost productivity while 
maintaining our natural resources

PARTNER
• Stone Environmental, Inc.

CHALLENGE
• Deliver advanced agronomic and water 

quality modelling analyses to farmers and 
ranchers

SOLUTION
• ArcGIS® for Desktop
• ArcGIS for Server
• ArcGIS API for Silverlight

• Microsoft® SQL Server®
• Agricultural Policy/Environmental
• Extender (APEX) Model

RESULT
• Enabled farmers to easily analyse their land 

to determine conservation practices while 
optimising production

AGRICULTURE
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Today, users demand 
an extremely simple 
and streamlined data-

collection user experience 

designed to effectively support 
this through at-speed and rapid 

a plan to save time? ArcGIS 

in real-time, eliminating time 
spent on manually processing 

asset inventories, aerial surveys, 

go inspections, or crop scouting 

WHAT MAKES ArcGIS

button experience, each button 

the rest: it gets the location of your 
device and creates a GIS feature 

is available for iOS, Android, and 

POINT, LINE AND 
POLYGON BEHAVIOUR 

• Line and polygon capture 
differ slightly from point 

point feature button is pressed, 
line and polygon capture is 

• Points can be captured at any 

a line or polygon capture in 

•
is in progress, the respective 

• The red circle inside a line or 

each time a point captures a 

• Multiple line and polygons may 

• The default behaviour 
for line or polygon 

is to operate mutually 

the previous feature is 

•
may be turned off on a per-

can be re-

In a nutshell, 
QuickCapture 
is a rapid data 
collection app that 
lets you capture GIS 
features at the push 
of a button.

FIELD DATA
FASTEST WAY

THE

TO COLLECT
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AT-SPEED ROAD ASSET 
INVENTORIES 

person drives, a colleague in 
the passenger seat can capture 

the location of assets along the 

AERIAL SURVEYS AND 
PATROLS 

referenced observations from a 
helicopter, or by on-foot patrol 

malfunctioning streetlights, or 

CROP SCOUTING 
AND NOXIOUS WEED 
ABATEMENT   

invasive species are being found 

requires minimum training for 

QUICK DAMAGE 
ASSESSMENTS 

extremely simple mobile app 

KEY POINTS 

• Substantially enhanced speed 
of data collection that eliminates 

• Improved data accuracy due to 

• Real-time data transmission 

•
data in a ready-to-share hosted 

a rapid data collection app that 
lets you capture GIS features 

used for better decision-

QuickCapture innovates upon the big-button experience; one tap creates a GIS
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the real-time location of your most valued 

• Create linear heat maps to visualise the density of 

•

• Use incident detection to detect abnormalities in 

•

•

Tracker for 
ArcGIS Released!
With location tracks inside of ArcGIS, Tracker authorises you to pinpoint 

coordinate personnel and resources in response to unplanned events. This 

put you one step ahead of the game.

The mobile app for iOS and Android runs in the background, to 
capture location tracks that are fed into a new capability within 
ArcGIS Enterprise 10.7.
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WHY USE TRACKER FOR ArcGIS?

Know where everyone is. 

safety, and better coordinate personnel and 

Review where people have been. 

 Analysing 

compliance requirements, and identify potential 

 Enable personnel to 

WHAT ARE THE COMPONENTS OF 
TRACKER FOR ArcGIS?

A base ArcGIS Enterprise 10.7 deployment 
plus spatiotemporal big data store. 
ArcGIS is dependent on a base ArcGIS Enterprise 

the GIS Server functionality and the spatiotemporal 

Tracker for ArcGIS mobile app.

iTunes App Store, Google Play, and the Amazon 

Track Viewer web app. 

HOW DO YOU GET STARTED?

Access the Resources page to learn more about 

Tracker for ArcGIS depends on ArcGIS Enterprise 10.7 as a 
base deploy, along with the spatiotemporal big database, 
called ArcGIS Data Store.
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By Seema Mehra Parihar
Associate Professor, Department of Geography, Kirori Mal College, University of Delhi

Risk Assessment 
Modelling Using

Interpolation Tools
in ArcGIS Software: 

An Example of East 
Kolkata Wetlands

RESEARCH PAPER

Tinter-governmental treaty that promotes 

understanding of complex components related 
to social, economic, technical, and environmental 

paper, various interpolation techniques available 

CONSTRUCTION OF RISK ASSESSMENT 
MODEL
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selection of model input 

(ii) Determination of fuzzy sets 

(iv) Determination and selection 
of operators and inference, 

In this study, eight indices that 
address the most vital issues 

every ecosystem is unique, the 

consolidated into eight indices, 

canal proximity, road proximity, 
population density, population 

complexity of the region, the 

generate an index (Infrastructure 

Experts felt giving different 

For Fuzzy Inference System 

modelling, raster-based datasets 

the major source of input for cell-

Because obtaining values for 
each cell in a raster is typically 
not practical, sample points are 
used to derive the intervening 
values using interpolation tools 

interpolation techniques available 
in the ArcGIS Spatial Analyst tool 
— PointInterp, Natural Neigbor, 

interpolation — are all used in the 

canal proximity, all the indices 

Study Area of East Kolkata Wetlands.

Wetlands are a crucial part of our natural environment. They provide 
a wide range of environmental, social and economic services, and are 
also known as biological supermarkets because of the rich biodiversity 
they support. These wastewater ecosystems are most commonly directly 

consumption, and high-protein animal feed. While proper assessment 

wetland ecosystems, much remains to be done. 
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interpolation method so that 
each pixel of the raster map 
could obtain an estimate of a 
property based on the values 
of the indicator’s property at 

interpolator assumes that 
each input point has a local 

easy to understand and is 

range of conditions (Lam, 

n
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2 since it gave optimal output 
for most of the cases (Shepard, 

determine the output value of 

WETLANDS CONVERSION 
RATE

sensing-based change detection 

Use/ Land-Cover (LULC) maps for 
year 2002 and 2012 generated 
using Fuzzy C-Means (FCM) 

100
m

c

P
P

       (2)

pixel count in the mouza m and 
Pc represents the number of 

class to other LULC classes in the 

RESULT AND DISCUSSION

the LULC maps for 2002 

place, change detection 

of the rest of the indices, such 
as road proximity and canal 

and social status, have been 

MODEL RESULT 
ANALYSIS

The resultant output of the 

model properties generated 

array represents the varying 

scale (3): very high (>60), high 

boundary to identify the mouzas 

Final input indices’ maps.

RESEARCH PAPER
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IRS-P6 LISS III data of 2012 to 
detect the change in LULC of 

other land-cover classes has 

under vegetated class in 2012 

vegetated land is being left out 

land and open-space classes 

model has appropriately 

7.4. SUMMARY

The study applied Fuzzy 
Inference System to map the 

boundaries in both attribute space 

boundaries induces uncertainties 

fuzzy logic has provided a simple 

uncertainty or vagueness in natural 

interpolation techniques available 
in the ArcGIS Spatial Analyst tool 

inference-based decision support 

presented here can be a useful 

in the planning and management 
2014; Changed portions in the insets. 
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Tis one of the novel features 

WHAT IS ArcGIS
NOTEBOOK SERVER? 

to perform analysis, automate 

visualise data and analysis results 

WHY ArcGIS NOTEBOOK 
SERVER? 

•

• No third-party application 

•

TECHNOLOGY UPDATE

This year, ArcGIS 
Enterprise 10.7.1 
introduced some 
amazing technology 
within its environment 
to help explore our 
geospatial world in 
new dimensions.

What New Technologies 
are in Store for the 

ArcGIS Enterprise 
10.7.1 User? 
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•

• Codes and visualises maps 

• Gives you the option to share 

SUMMARY 

Server is a haven for geospatial 

integrated platform to create, 
share, and run data science, data 
management, and administrative 

Esri’s Python resources — ArcGIS 
API for Python and ArcPy — in 
addition to popular open-
source analytical, statistical, 

ArcGIS EXCALIBUR 

Excalibur is certainly an ArcGIS 

Excalibur is a project-based 
imagery application that updates 
and enhances image-based 

image exploitation easy for 

drone, aircraft, or satellite 

geospatial, contextual and 

assign imagery exploitation 

Notebook authors enjoy Esri’s Python resources — ArcGIS API for Python and 
ArcPy — in addition to popular open-source analytical, statistical, and machine 
learning libraries.

ArcGIS Excalibur helps you simultaneously visualise and overlay live updates of 
aerial imagery.

ArcGIS Notebook server helps to code and visualise data simultaneously, helping 
you lookup the most feasible sight for seeding business.

Help of ArcGIS Notebook server user can perform complex analysis with the help of 
Python code and visualize the result in a single frame.
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Integrate ArcGIS Excalibur 
to your portal and mine your 

publish, share, and disseminate 
dynamic information products 
to consumers and devices in 

ArcGIS Excalibur is a game-
changer for analysts, imagery 
specialists, and managers, 

and deliver timely geospatial 

TRACKER FOR ArcGIS

for ArcGIS is another ArcGIS 
Enterprise application that 

user locations as point features 
in a scalable spatiotemporal 

they can access other user 

TECHNOLOGY UPDATE

ArcGIS Excalibur applies the power of timely geospatial intelligence to wide-ranging 

applications simultaneously. This helps identify gaps and data while on-the-go.

WHO NEEDS ArcGIS
EXCALIBUR? 

ArcGIS Excalibur is 
an invaluable tool for 
industries that require 
geospatial imagery, 
including:

• Architecture, 
Engineering, and 
Construction

• Education
• Electric and Gas Utilities
• Health and Human 

Services
• Insurance
• Manufacturing
• Natural Resources
• Petroleum and Pipeline
• Public Safety
• Real Estate
• Retail
• Central, state, and local 

governments
• Telecommunications
• Transportation
• Water
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Lorem
ipspsum

Start your journey today at

esri.in/smart-cities

Copyright © 2019 Esri. All rights reserved. Esri, the Esri globe logo, and esri.com are trademarks, registered trademarks, or service marks of Esri in the United States, the European Community, or certain other jurisdictions. Other companies 
and products mentioned herein may be trademarks or registered trademarks of their respective trademark owners.

GIS at the heart of 
every Smart City

Sustainable
Urbanscape

GIS Enabled
Resilient City

Smart
Transportation

Smart Asset
Management

Smart Urban
Services

Geospatial technology gives you the location-based intelligence and spatial analysis you 
need to build and maintain a Smart City. With its ‘Geospatial Analytics Tools & Platforms’, 

Esri provides pre-emptive strategies and remedies that act as strong pillars of a Smart City.

Creating smart & engaged cities with GIS 
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TRACKER ARCHITECTURE  

ArcGIS 
Homeless counts are but one 

WHAT ABOUT ArcGIS 
GEOANALYTICS? 

Pivotal for Big Data processing 
and analysis capability, ArcGIS 
GeoAnalytics Server is a superior 
feature of the ArcGIS Enterprise 

tools capable of analysing large 

regression, detection, clustering, 
and much more help you visualise, 
understand, and act upon your 

Server helps you perceive insights 
– patterns, trends and anomalies - 

The GeoAnalytics Server 

11 State-of-the-Art Big Data Analytics Tools
•

operations (union, symmetric difference, 

• Join Features supports proximate 

• Clip Layer extracts input features from 

•

values, and merges them to form a single 

• Enrich from Multi-Variable Grid appends 
attributes from a multivariable grid layer 

•
Regression creates models and generates 
predictions via an adaptation of a 

supervised machine learning method — 

• Generalized Linear Regression generates 
predictions and models of a dependent 
variable as related to a set of explanatory 

• Merge Layers integrates all the features 

• Describe Dataset provides a summary 

• Find Point Clusters are equipped to apply 

• Calculate Field, Detect Incidents, and 

TECHNOLOGY UPDATE

The mobile 
app can track users even 

without a data connection. 
Mobile users are in control 
of when they are and are 

not tracked.
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analytics tools that can compute, 
analyse and visualise data even 

ArcGIS Indoors

No discussion of ArcGIS 

game-changer in the area of 

ArcGIS Indoors is a complete 

common operating picture for 

personnel, other employees, 
and visitors to understand, 

version of ArcGIS Pro, native 

including one for iOS, and 
an indoor information model 
help ArcGIS Indoors create, 
customise, share, and apply 

a comfortable environment for 

WHAT CAN USERS DO 
WITH ArcGIS Indoors?

Indoor mapping 

curated indoor maps   using 
unlimited user access and 

Improve on-site mobility for 
employees, contractors, and even 
visitors using Indoors resource 

Indoor location tracking
Capture real-time indoor location 
information for easy navigation 
and resource monitoring, 

Experience indoor positioning 

The GeoAnalytics 
Server helps you 
perceive insights 
— patterns, trends 
and anomalies — 
otherwise hidden 
in data.
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GIS HERALDS 
HARVEST HIGH

GIS holds the key 
to viable solutions 
for agriculture at a 
time when a host of 
factors, including 
climate change and 
urbanisation, emerge 
as real and present 
threats to feeding the 
world.

COVER STORY

Today, users demand 
an extremely simple 
and streamlined data-

collection user experience, 

designed to effectively support 
this through at-speed and rapid 

a plan to save time? ArcGIS 

in real-time, eliminating time 
spent on manually processing 

asset inventories, aerial surveys, 

go inspections, or crop scouting 

The search for agrarian justice 
led to the Green Revolution in 

investment in research, 
infrastructure and extension 

time spatial analysis, Internet 
of Things, and Big Data, all tied 
together through customized, 

shift that holds out the promise 
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of sustainability to future 

Increased urbanization is the 

Morcha heralded a sea change in 

The plethora of hash-tags that 
accompanied these marches 
exhibited the centrality of agrarian 

scenarios transform and mutate 
at a rapid pace, this quest for 
agrarian justice – from plough to 
plate – is set to become a central 

agriculture model’ in meeting 
demands of a largely urban 
future: demographics, scarcity of 
natural resources, climate change, 

hectares) are at the vanguard of 
the associated socio-economic, 
structural and institutional 
challenges that face agriculture in 

China, India, Indonesia, Bangladesh 
and Vietnam, smallholders 

consumed in the developing 

and contextual solutions that are 
being demanded do not merely 

that can integrate a systems-

USING BIG DATA TO 
THINK BIG

the onus on digital and precision 
agriculture, through Pradhan 
Mantri Krishi Sinchai Yojana 
(PMKSY), Soil Health Cards, 
Electronic National Agricultural 

agriculture is the ability to manage 
land by the square meter instead 

countries push for precision, it is 
estimated that the average farm 

immense data revolution that is set 

requires a solution beyond mere 

simply measuring and analysing 
data to understand and solve 
some of the biggest problems 

Cross-country and cross-
disciplinary empirical 
investigations become critical 

recognises that precision can 
only be an outcome of an Edge-
IoT platform-Enterprise system 
that aggregates granular, 
real-time data from a variety 
of sources - environmental 

achieve economies of scale – 

agriculture so far – it becomes 
necessary to aggregate data, 

redundancy, and manage inputs 

stepped up our game to meet 

pyramid to ensure a central 
repository of global spatial data, 

sorghum to satellites, maps are 
steadily becoming a common 

THE SCIENCE OF WHERE 
FOR PEOPLE

of economic development, 
agriculture has remained the 

The new world needs a new nervous system — an intelligent and responsive platform 
to create more understanding, collaboration and action. Geography is the only way 
forward.”

Jack Dangermond, Founder and President, Esri Inc.
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cohort in future, researchers 

agricultural models may be 

from the non-remunerative 

of agricultural labourers that 

to coordinate and direct labour 
availability for agriculture, 
eliminating challenges of 
disguised unemployment and 

In the post-GR period, 
prosperity turned large segments 
of farmers in Punjab and Haryana 

outside labour, the agricultural 
sector here faces danger of 

labourers as data points can plan 
crop rotations based on labour 

already laid the foundations for 
such operations through the 

MHRD advocates the “Science 
of Delivery” to increase, and 
address disparity, of rural 

technology spine that leverages 

SDI supported by hybrid cloud 

for National Dairy Development 

convergence planning among 

the Department of Animal 

Development Boards of state 

GUI that enables monitoring and 

procurement, ration balancing, 

replace a layman’s solution 

an integrated database that 
included information on citizens, 

graphical information in multiple 

forecasted to surpass China’s over 

value of such large populations, 
and to respond to diverse 

requires decentralised data 

has been around since 2014, 

International Agriculture Research 
(CGIAR), an organization that 
coordinates agricultural research 
internationally, set up the Roots, 
Tubers and Bananas (RTB) for Food 

The RTB program is supported by 
an application called RTB Maps 

areas, pest and disease locations, 

The 2030 Agenda for 
Sustainable Development 
embodies a vision that goes 

common spatial language that 
utilises earth observation emerges, 
no person’s data can be dismissed 

COVER STORY
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Esri India is the exclusive distributor for all ENVI products in India! Please reach out to them 
for sales, support, training, and services needs or questions. www.esri.in/products/Envi.   

Advanced image science delivered 
across the ArcGIS® Platform.

DEEP LEARNING

HYPERSPECTRAL ANALYTICS

SAR ANALYTICS

TEMPORAL ANALYTICS

THE SCIENCE OF WHERE 
FOR ECOLOGY

to do the Green Revolution 
again in terms of the increase in 

and inputs – and all the easy stuff 

studies have documented 

promoted harmful pests that 
cause massive damage to 

Globally, by 2030, UNFAO 

could face malnourishment 
under a business-as-usual 

cropping has resulted in pest 
build-up, overuse of fertilisers, 

is mandatory not just to counter 
malnutrition, but also for climate 
resilience, ecological stability 

building a systems approach 

PM-AASHA - that are pushing 

imperative of nourishment is 

In the next 20 years we 
have to do the Green 
Revolution again in 
terms of the increase in 
production. We’ve got 
to do it in half the time 
and with less energy and 
inputs – and all the easy 
stuff has already been 
achieved. 

Professor John Crawford, 
Integrated Solutions Lab Flagship 
Leader at Rothamsted Research
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not at the cost of ecosystem 

are to truly succeed, they require 
spatial analysis that goes above 

Given these contexts, Esri 

future spatial patterns in terms 

earth observation projects are 

they provide a valuable archive 

Agri-Food Canada (AAFC) is a 
government organization that 
tapped into the capabilities of 
ArcGIS Online to help producers 

launched UMAP, a self-service, 

users could combine data such as 
annual crop inventories, historic 
crop yield, and production 

data from other organizations 

the Land Use app is a part of 

analyse changes in land use 

have been planted in previous 

effective and environmentally 
conscientious decision about 

COVER STORY

The Conservation Effects Assesment 
Project (CEAP) indexes soil vulnerability 
to help integrate soil conservation, 
agricultural and marine pollution-based 
responses for a more coherent policy 
response.
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THE SCIENCE OF WHERE 
FOR CLIMATE

20 years after the Rio 
Declaration, Rio+20 pushed for 

satellite remote sensing, 
geographic information systems, 
and global positioning systems 

assessment of environmental 

and 46 of 60 different global soil 

Esri’s already robust database 
to design, develop and deliver 

USDA CropScape application 
that uses the Esri database does 
just this - it enables farmers to see 

highest contributor after energy 

higher consumption of meat, 

Increasingly, these demands 

plough and plate further raise 

emission-intensity of the global 

been created for data-sensing 

start-ups such as AgNext have 

controllable input factors of 

production (harvest, planting, 
application, and irrigation 
data) to provide management 

At the top of the pyramid, EU’s 
Copernicus programme has 
cleared the table for many space-

stand at a crossroads of human 

to tie together different sets of 

THE SCIENCE OF WHERE 
FOR HUNGER

Through input-intensive legacy 

production has been negative, 

ultimately goes uneaten – food that 

role in enhancing accountability, 
transparency, and the reach of 

the public, government and 

aftermath of a disaster is one such 

been used to streamline pay-outs 

Agency has been using the Landsat 

Consumer demand for organic, 
GMO-and antibiotic-free food 

The USDA’s Risk Management Agency 
has been using the Landsat 8 satellite 
since 2013 to determine whether 

weather event has occurred.



and the farmers that depend on 

or factory — to be monitored and 
communicated across the entire 

IoT technologies, such as sensors 

has an app that connects people 

maps, and displays crop health 
based on infrared data from 

technical challenges present in 
Sub-Saharan Africa and Southern 
Asia have prevented the use 
of remote sensing technology 

lacunae need to be tapped at 

supported by applications 

challenge of the future is not 
limited to changing scenarios but 

is reported in a decentralized 

aims to be in the driving seat 

sustainability converts from 

THE SCIENCE OF WHERE 
FOR THE FUTURE

stated the relevance of 
reliable and timely geospatial 
information on natural resources, 
environmental conditions and 
their changes as one of the 
prerequisites of sustainable 

a large part of agriculture in 

conducted in rural areas that have 

rates among those above 60 

also expected from a steadily 

solutions in subsistence-oriented 

Esri aims to ensure that the 

become accessible, even to 
technologically-handicapped 
populations, by extending the 

GIS can help capture the economy 

spatially and visually through the 
use of coherently tied datasets, 
Esri’s databases hope to become 

ensuring that the solutions do not 

Staggering inconsistencies 

data availability, technological 
diffusion, national priorities, 
environmental concerns and 
livelihood demands defy 
a conventional agricultural 

Conference in San Diego this 

enjoined communities and called 

possible by learning, sharing and 

create understanding and create 

harnessing the potential of spatial 

COVER STORY

Let the dataset change 
your mindset. 

Lt. Hans Rosling, 
Chairman, Gapminder Foundation
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AgNext and Esri India’s 
Data Solutions for an 

India’s agricultural productivity 
has for long been hobbled by the 

India has promoted contract 

uncertainties through advance 
agreements, encourage the entry 
of private players into the farm 
sector, and foster a culture of 

In the same year, India’s Vice 

vital strategy in the country’s 
second Green Revolution, actively 

promoted via schemes such as 
PMKSY (Per Drop More Crop) 
and the Model Act on Contract 

non-standardised environment of 
cultivation, it has been a daunting 

from pre-production to post-

realise that the agricultural value 

opportunities for many advanced 

technologies that can ensure 
quality and precision in farming, 
and gain remunerative prices for 

ABOUT AgNext

AgNext is an agricultural 
sensing and solutions company, 
and a recipient of many national-

accelerator programme of 

across the agricultural supply 
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The Esri Dashboard was a crucial pivot in the entire system, since creating separate 
dashboards for a start-up like AgNext would not have been an easy task.

Manik Verma,

geographies to be covered 

AgNext, said: “Esri’s platform has 

easily assess the large quantity 

maps for different commodities 

This centralised data could 

India, AgNext has developed 
unique solutions for spectral and 

basis to troubleshoot technical 

solutions leverage Esri’s Science 

SPECX: THE SCIENCE 
OF WHAT

SpecX is a nifty hand-held 
device that combines computer 

accurately assess the chemical 
and physical parameters of an 

as protein, moisture, SNF, and 

assessment solution often leads 
to trader-driven prices in the 

This portability is enhanced by 
an individual API that connects 
and transmits information to a 

The device connects to AgNext’s 

server through ArcGIS’s remotely 

AgNext’s server is then used as a 

SpecX is currently being 
implemented successfully for 

Additionally, the technology 

commodity exchange companies, 

SENSENEXT: THE SCIENCE 
OF WHEN

SenseNext is a suite of IoT 
sensors employed by agri-

corporations for real-time 

Deviations from quality and 
disruptions in the agri-value chain 

and communicated to various 

•

SpecX arsenal has been employed against 
food adulteration, especially in areas such 

• SpecX requires minimal technical expertise 
and functions predominantly as a point-and-

• Rapid quality assessment and uploading to a 
centralised database (via APIs) provide farmers 

•
models, SpecX helps reduce intermediaries 
and puts farmers in charge of their produce 

•
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dashboard and periodic alerts 

a crucial pivot in the entire 
solution, since “creating separate 

to push through various mobile 

Combined, AgNext and Esri 
provide a formidable digital 

and food processors can improve 

monitor quality of agro-

access for farmers, and reduce 

• SenseNext continuously 
relays data from farms to 

for quality control in 
cropping, harvest, and 

•
and-play IoT solution 
that delivers data 
instantaneously upon 

•

count for tea, for example — 

•
post-harvest  quality 
management — especially 
for temperature-sensitive 

• Immediate alerts about 
storage deviations that 
can lead to deterioration 
of quality in the agri-value 
chain help rectify issues 

for valuation of agri-

• The solution has found 

in plantation agriculture, 
especially in tea and 

one-on-one evaluation 
of crop quality is time 

have implemented 

SpecX, in various stages 
of its contract farming 

• The solution is being 
implemented successfully 
at cold stores, chillers, 

agri-food businesses to 
continuously monitor 
deviations from optimum 

through email and SMS 
in case of deviations that 
may lead to degradation of 

SpecX is widely used by commodity 
exchange companies, warehousing 
corporations, and agro-processing 
companies to verify the quality of 
produce.
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Use the Layer Showcase 
App to Create and View 
2D and 3D Maps

Lyou the ability to display a gallery of layers found 

ability to explore layer-based content and, if they 

• The map, authored by selecting layers from the 

• A retractable ribbon that displays the layers found 

• A retractable side panel that displays either the 

• The table of contents, used to toggle layer order 
and visibility, adjust transparency, and display a 

•
• A Create Map button that you can use to create a 

MAKE A LAYER SHOWCASE

Step 1.

A retractable ribbon displays a gallery of layer types, which can be selected, overlaid, or displayed simultaneously 
to visualise a comprehensive data set.
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Layer Showcase 
encourages employees 
to author maps and 
scenes from preselected 
content.

Step 7. Enter a title and any tags, add a summary 

Step 8.

Step 2.

Step 4. 

Step 5.

Step 6.
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Tin the US, recently added 

ocean acidity, and the need 
to improve the resilience of 
the clams and oysters it raises, 

began to feel the impact of 

span 10,000 acres of tidelands in 

production at  its hatcheries had 

After years of uncertainty, 

oysters of the minerals they need 

abundant materials, the oysters 

themselves and become prone 

Hatcheries have invested in 

about the long-term viability 

technology for clarity on 
changing conditions and to add 

The company’s digital 
transformation is unfolding 

demand and reduced output 

aquaculture at the forefront of 
sustainable seafood production 

TRACING OYSTERS

operation based in Shelton, 

More recently, it has added 

has brought about a digital transformation 
using location science and mobile apps to 
improve its products, share knowledge, and 
protect its people and land.  

GIS IN SHELLFISH FARMS

KEY 
TAKEAWAYS
•Apps and maps provide 

traceability across each 
operational stage of 
production.

•Adaptability requires 
complete understanding 
of operations.

•Digital transformation gets 
bolstered by ease of use.

Tracing Each Oyster from 

Tide to Table

By Caitlyn Raines
Maritime Project Manager, Esri Inc.
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Taylor breeds oysters, clams 

then planted on its many tidal 

farm bed’s contents and maturity 
are central to the genetics 

correlate the farm practices in 

This approach combines 

that aggregates information 

capability, and apps accessible 

enough oysters that a 2 or 3 
percent improvement in survival 
has real value,” said Nyle Taylor, 
Farm Project Coordinator and a 

Taylor has created surveys 
in English, Spanish and Khmer 

SHARING KNOWLEDGE

The company provides apps that 

the ability to visualise and analyse 

understand the techniques that 
lead to improvements, quantify 
that value, and push the best 
techniques to other farms,” Taylor 

of inventories, budgets, and all 

regulations at the local, state and 
federal levels that require many 
permits, and most permits require 

for every permit, but this changed 

Assistant Director of Regulatory 

push it to the right people,” Taylor 

We can compare farm 
to farm, understand the 
techniques that lead to 
improvements, quantify 
that value, and push 
the best techniques to 
other farms.

Nyle Taylor, 
Farm Project Coordinator, 

presence of herring spawn. Collector for ArcGIS was then used to update operational 
data about farm beds. 
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Easy-to-use apps are a critical 

a clear understanding of elevation, 
a critical detail to locate the beds 
at optimum depth for farming 

STEWARDS OF LAND AND 
PEOPLE

Taylor has adopted 

sure that the natural environment 
in Puget Sound, including the 

The company prides itself on its 
long history of environmentalism 
and has got the only Aquaculture 

about its people and its land for 

isn’t just about the environment 

about operating responsibly 

Recently, one of their farm 
directors suffered memory loss 

mobile apps have provided the 

information about his farm, and 
the assurance that he can pull 

information in everybody’s heads 

into a shareable system that can 
be passed from generation to 

GIS AND HANDHELD 
APPS POWER DIGITAL 
TRANSFORMATION

Taylor has expanded its use of 
GIS through many apps that farm 

operations, and environment out 

the company understand the 

to redline maps and share real-
time changes in conditions or 

editing capability in Explorer for 
ArcGIS is crucial as many of the 

also provides a handy repository 
for data and attachments, such as 

Taylor uses Survey123 for 

such as reports of shoreline 
debris or presence of herring 

ArcGIS to update operational data 

used to better evaluate 
the status of various 

ArcGIS helps the 

the local Squaxin 

effort to improve the health of the 

Drone2Map for ArcGIS has 
helped improve the mapping 

company can better see beach 
drainage and layout the beds so 

The ability to view GIS 

Farms understand 
the complexity of its 
operations.
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Abased system designed 
to improve urban 

For planning commissioners 

city council members, and the 
public, it offers a comprehensive 

tools they can use to shape the 
urban development life cycles of 

Development Authority (BPDA) 

development projects in and 
around Boston, Massachusetts, 

Urban, the public agency can 
consolidate the development 
pipeline into a central, shareable 

Regional and local regulations 
have consistently guided the 

the rules that govern land use 
and the physical outcome has 

ArcGIS Urban represents an 

people interpret and better apply 
complex land-use regulations to 

an immersive 3D experience, 
Urban gives organisations the 
capacity to visualise proposed 
transformations, enabling 
planners, local governments, 
and citizens to formulate a 

A COMPLETE PLANNING 
SUPPORT SYSTEM

users to search their cities and 

Offering proactive solutions to rapid 
urbanisation, ArcGIS Urban is an exercise in 

Life.

ArcGIS Urban 
Transforms 
City Planning
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explore the locations of planned 

projects and streamlines the 
building application process, 
potentially reducing it from 

of the development pipeline also 
increases public transparency, 
lessens uncertainty, and 
promotes greater community 

The Urban Design tools 
blend spatial information into a 
focused set of scenario-planning 

authoritative data on existing 
conditions provides the basis for 
future scenario development and 

indicators, such as the number 

plans that incorporate zoning 
considerations into the design 

productivity and the viability of 

enables users to access plans and 
projects directly in CityEngine by 

detailed streetscape and 
façade modelling in CityEngine, 
can further leverage cross-

virtual reality (VR) platforms 

including Unreal Engine or 

of varying sizes, Urban can 
strengthen collaborative 
planning efforts across teams 

the technical barriers that 

utilising spatial information 

ACHIEVE  
COLLABORATION AND 
DELIVER CLARITY

Local communities need to 
address the challenges that are 
related to affordable housing, 

mobility, but they cannot do that 

local zoning and land-use codes 
that encourage (or discourage) 

their technical capacity to 
analyse the economic, social, 
environmental, and spatial 

revitalisation or attempting to 
foster better transit-oriented 

Urban 
is now integrated 
with CityEngine, 
enabling users to 
access plans and 
projects directly 
in CityEngine by 
connecting to web 
GIS layers 
in Urban.

ArcGIS Urban offers a 
comprehensive overview of 
development activities along 
with a suite of tools, which can 
be used by public and policy-
makers alike, to shape urban 
development.
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Pinpoint success
with the
power of location

Esri and HERE Technologies have been 
collaborating for over ten years, delivering 
some of the best geospatial solutions across
a variety of industries. As an Esri® Platinum 
Partner, HERE Technologies provides a range of 
content for a variety of Esri products, including 
ArcGIS Online, StreetMapPremium for ArcGIS, 
and ArcGIS Business Analyst.

Learn more at here.com               

© HERE 2019

development, Urban builds 
zoning considerations into the 
scenario-based process, ensuring 
the viability of conceptual plan 

the active development 

neighbourhoods, since these 

importantly, since both planners 
and developers have a clear 

building applications is reduced, 

local community’s planning 

In ArcGIS Urban, users can 

it presented these building 
candidates in a competition for a 

Each project in ArcGIS Urban 
can have a 3D model that portrays 
the shape and height of the 
major massing components of 
draft building proposals as they 

building information modelling 
(BIM) and other types of 3D 
information through the project 
submission process can improve 
spatial accuracy and certainty 

teams a complete understanding 

Urban tracks 
progress by 
incorporating the 
active development 
pipeline, and 
ensures that 
neighbourhood 
plans remain 

and responsive to 
market forces.
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affect the built environment and 

In addition, users can 

can help build consensus across 
government, the real estate 
development community, and 

local residents beyond the city 
council room, as all relevant 

SHAPING THE FUTURE OF 
YOUR COMMUNITY

solution designed to respond 

that cities face—from upsurges 
in population to the related 

Planning can be a time-
consuming and expensive 
process that is often reactive to 
changes in the local real estate 

professionals can leverage 
Urban to proactively increase 
resilience, expand transparency, 

and achieve equality in city 

First, users translate their 
local regulations—parameters 
such as building use, density, 
and dimensional requirements—
into a system of record that 
they need for a modern 

are undergoing multi-year 

zoning codes and incorporate 
improved form-based urban 

Second, users establish 

and indicators both internally 

built and planned is necessary 

as a community, and that can 
stimulate private investment and 
garner more support for long-
term economic development 

use Urban to reach elusive 

are unable to attend council 

processes that are prevalent 

present their projects to city 
councils and the council votes on 

of human-scale communities 

promoting transparency in 
the development pipeline and 

users to produce an attractive, 
sustainable, and equitable future 

Urban steps 
out of the ivory 
tower through 
shareable web 
scenes and 
distributed 
collaboration. It 
helps build 
consensus.

ArcGIS Urban 
incorporates building 
information modelling 

models portraying the 
shape and height of 
building proposals, 
thereby improving 
spatial accuracy, and 
impact assessment. 
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Esri India 
Technical Services
Experience the best of Esri technology along with 
best of technical expertise.

Online Support

Support HelpdeskEmail Support

esri.in/tech-support

Toll Free: 1800 - 102 - 1918
(9:00 a.m. - 5:30 p.m. IST, Monday-Friday)

customercare@esriindia.com

Live Chat
(9:00 a.m. - 5:30 p.m. IST, Monday-Friday)
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