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Water Supply and Reporting  Challenges 

Highly variable 
climate and 
precipitation 
patterns

Limited 
in-situ 
data

Single drought 
metric used in 
emergency 
declarations 

Low reliability and direct 
access to water



Goals for Impact: 

1. Provide information for appropriate allocation of drought 
relief dollars to regions on the N.N. with the greatest need 
through improved drought reporting

2. Build the capacity for the N.N. to use Earth Observations 
for natural resource management
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Navajo Nation Drought Severity 
Evaluation Tool (DSET)

“I'm...Navajo – I grew up on the Navajo Reservation. It is 
monumental to have an organization like NASA work with us to 
diversify and augment the water tools we have at our disposal.”

Carlee McClellan, Navajo Nation Department of Water Resources

• Goal to improve upon drought 
reporting for the Navajo 
Nation Department of Water 
Resources

• Partner-driven tool where 
co-development and 
sustained relationships were 
key

• Acknowledgment of 
preexisting Indigenous 
knowledge systems and 
capacity building efforts 
ensured continued use of the 
tool 

• User guide link

https://wwao.jpl.nasa.gov/water-portfolio/water-projects/nasa-navajo-drought-severity-tool-user-guide/


GOAL: Improved Reporting to Support Drought Declarations 

BEFORE AFTER

Outcome: Increased spatial resolution of 6-month SPI values 
in report  maps



GOAL: Improved Drought Reporting

Outcome: Ability to map SPI values for individual Chapters

Outcome: Inclusion of new 
SPI maps in Navajo Nation 
Drought Reports

GOAL: Improved Reporting to Support Drought Declarations 



Outcome: Ability to compare Navajo rain gauge data to 
drought indices and models

GOAL: Improved Reporting to Support Drought Declarations 



GOAL: Improved Drought Reporting

Outcome: Consideration of additional metrics in drought 
assessment 

GOAL: Improved Reporting to Support Drought Declarations 



GOAL: Improved Drought Reporting

IMPACT: Improved ability to declare a drought emergency when any 
portion of the Navajo Nation is experiencing 6-month SPI levels -1.5 or 
below

Outcome: Increased spatial 
resolution of 6-month SPI 
values in report  maps

Outcome: Ability to map SPI values for 
individual Chapters

Outcome: Inclusion of new SPI maps in 
Navajo Nation Drought Reports

Outcome: Ability to compare Navajo rain gauge data to drought 
indices and models

Outcome: 
Consideration of 
additional metrics in 
drought assessment 

GOAL: Improved Reporting to Support Drought Declarations 



GOAL: Improved Drought ReportingGOAL: Build Capacity within the Navajo Nation

Action: Two in-person partner beta testing and training sessions 

o April 2019: 2-Day hands-on training 
in Flagstaff, AZ

o Multiple Navajo Nation Natural 
Resources Departments

o Feedback/Discussion session

Dec 2019: 1-Day 
hands-on training in 
Window Rock, AZ

Outcome: Modified features of 
DSET tool to meet partner 
needs

Outcome: Increase 
understanding of DSET and 
uses of EO for natural resource 
mgmt.



GOAL: Improved Drought ReportingGOAL: Build Capacity within the Navajo Nation

Action: Development of DSET Introductory video and User Guide

Outcome: Increase 
understanding of DSET 
and tool visibility to other 
Tribes 



GOAL: Improved Drought ReportingGOAL: Build Capacity within the Navajo Nation

Action: Continued training and outreach with NASA’s Indigenous 
Peoples Initiative 

Outcome: Increased use of 
DSET and Climate Engine 
beyond the Navajo Nation Outcome: Interest in supporting 

long-term sustainability of DSET and 
expansion for other Tribes (NOAA/NIDIS)



GOAL: Improved Drought ReportingGOAL: Build Capacity within the Navajo Nation

Action: Development of DSET Introductory video and User Guide

Outcome: Increase 
understanding of DSET 
and tool visibility to other 
Tribes 

Outcome: Modified features of 
DSET tool to meet partner 
needs

Outcome: Increase 
understanding of DSET and 
uses of EO for natural resource 
mgmt.

Outcome: Increase 
understanding of DSET 
and tool visibility to other 
Tribes 

Outcome: Increased use of 
DSET and Climate Engine 
beyond the Navajo Nation

Outcome: Interest in 
supporting long-term 
sustainability of DSET and 
expansion for other Tribes 
(NOAA/NIDIS)

IMPACT: Increased use of NASA EO data/products/tools in Indigenous 
communities with potential for further expansion in relationships and 
geographies 



Amber McCullum, Amberjean.Mccullum@nasa.govThank You
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