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About ARSET

Å ARSET provides accessible, relevant, 

and cost -free training on remote 

sensing satellites, sensors, methods, 

and tools.

Å Trainings include a variety of 

applications of satellite data and are 

tailored to audiences with a variety of 

experience levels.
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About ARSET Trainings

Å Online or in -person

Å Live and instructor -led or asynchronous and self -paced

Å Cost -free

Å Bilingual and multilingual options

Å Only use open -source software and data

Å Accommodate differing levels of expertise

Å Visit the ARSET websiteto learn more.

https://appliedsciences.nasa.gov/what-we-do/capacity-building/arset


Overview
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Overview

Å An estimated 55 million people globally 

are affected by droughts every year 

(WHO).

Å Soil moisture plays an important role in 

drought monitoring.

Å Relatively high -resolution gridded soil 

moisture products improve situational 

awareness.

Å SPoRT-LIS provides unique, real -time soil 

moisture information at relatively high 

spatial resolution (~3 km).

Credit: NASA

https://www.who.int/health-topics/drought#tab=tab_1
https://www.drought.gov/about/partners/national-aeronautics-and-space-administration-nasa
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Training Learning Objectives

A user will be able to apply LIS output to efficiently analyze drought over large spatial 

areas in conjunction with current practices and to integrate this capability with 

existing data.

Å Identify the NASA/LIS basics regarding the framework, input forcing, static fields, 

LSM structure, and output most relevant to drought

Å Summarize the derived soil moisture percentile products and how these are 

created

Å Apply SPoRT-LIS output and/or derived products to both complement existing 

data and overcome limitations to monitoring drought over large areas

Å Recognize ôbest practicesõ for LIS impact related to drought

Å Configure LIS output file for viewing within a GIS -based display tool and for 

tailored output products and graphics
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Prerequisites

Å Fundamentals of Remote Sensing , Session 1

Å Download and install QGIS and all accompanying software

Å Register for a Google Colab via Gmail or Gmail -enabled account

Å Basic Python experience beneficial but not required

https://appliedsciences.nasa.gov/join-mission/training/english/arset-fundamentals-remote-sensing
https://www.qgis.org/en/site/
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A certificate of completion will be awarded to those who attend all live sessions and 

complete the homework assignment before the given due date. 

Training Outline

Part 2

Early and 
Established 

Applications of LIS 
for Drought Analysis 

in Operations

May 24, 2023

Part 3

Access Data at 
Organization and 
Individual Levels

May 31, 2023May 17, 2023

Part 1

Foundational 
Understanding of 

LIS (Static, Forcing, 
Models, Output)

Homework

Opens May 31 ðDue June 14 ðPosted on Training Webpage 
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Part 1: Foundational Understanding of LIS (Static, 

Forcing, Models, Output)
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Part 1 Trainers

Chris Hain

Project Lead, NASAõs 

Short-Term Prediction 

Research and Transition 

Center ( SPoRT)

Jonathan Case 

Research Meteorologist, 

NASAõs Short-Term 

Prediction Research and 

Transition Center ( SPoRT)

Sujay Kumar 

Research Physical Scientist 

Hydrological Sciences 

Lab, NASA GSFC
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Part 1 Objectives

By the end of Part 1, participants will be able to:

Å Identify the NASA/LIS basics regarding the framework, input forcing, static fields, 

LSM structure, and output most relevant to drought

Å Summarize the derived soil moisture percentile products and how these are 

created
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How to Ask Questions

Å Please put your questions in the Questions box and we will address them at the 

end of the webinar.

Å Feel free to enter your questions as we go. We will try to get to all of the questions 

during the Q&A session after the webinar.

Å The remainder of the questions will be answered in the Q&A document, which will 

be posted to the training website about a week after the training.



Part 1

Material
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NASA LIS Framework and Outputs
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Land Information System (LIS)

Å A system for uncoupled and coupled 

land modeling and data assimilation

Å Philosophy ð

ï òUse the best available observationsó 

to force and constrain the models

Å Applications ð

ï Weather and Climate Model 

Initialization

ï Water Resource Management

ï Natural Hazards Management

lis.gsfc.nasa.gov

Kumar, S.V., C.D. Peters -Lidard , Y. Tian, P.R. Houser, J.Geiger , S. Olden, L.Lighty,J.L. Eastman, B. Doty, P.Dirmeyer , J. Adams, K. Mitchell, E.F. Wood, J. Sheffield (2006), Land 

Information System ðAn Interoperable Framework for Land Surface Modeling, Environmental Modeling and Software , 21, 1402ñ1415. 
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LIS Background

Å In 2002, evolved from the North American 
Land Data Assimilation System and the 
Global Land Data Assimilation System

Å Key Requirements ð
ï Flexible system that is viable at different 

spatial and temporal resolutions
ï Able to perform explicit characterization 

of the land surface at the same spatial 
scales as that of cloud and precipitation 
processes to improve the 
characterization of land -atmosphere 
interactions

ï Support simulations at high spatial and 
temporal resolutions with high 
performance computing support

ï Support the incorporation of remote 
sensing information with computational 
tools (data assimilation, inverse 
modeling)
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LIS Timeline

LIS has evolved into a state -of -the art terrestrial hydrology modeling system with an 

unprecedented set of capabilities for remote sensing data infusion.

Kumar, S.V. et al. (2006), Land Information System ðAn Interoperable Framework for Land Surface Modeling, Environmental Modeling and Software , 21, 1402ñ1415. 
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Extent of LIS Applications

Mission Development

Science/Research

Terrestrial Hydrology

Applications

NWP

Availability

Quality

Food

Security

Extremes

Observation System Simulation Experiments (OSSEs) 

to quantify the utility of anticipated measurements

Modeling and data assimilation is a fundamental component of 

mission development, science, and application transition.

Improved quantification of 

terrestrial water budget 

components and their variability


