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Project Details

Applied Sciences National Applications Addressed: 

Climate, Water Resources
Study Area: The Navajo Nation, located at the intersection of Arizona (AZ), New Mexico (NM), and Utah (UT).
Study Period: 1901 - Present
Earth Observations & Parameters
TRMM (Tropical Rainfall Monitoring Mission) Precipitation Radar (PR) - Precipitation
GPM (Global Precipitation Measurement) - Precipitation
Ancillary Datasets Utilized
· NNDWR Products - Infrastructure (roads, irrigation areas, dams, political boundaries), lakes, rivers, wells, springs, dams, snowpack, precipitation, streamflow

· Northwest Alliance for Computational Science and Engineering - PRISM (Parameter-elevation Relationships on Independent Slopes Model) 
· NOAA Climate Data - H
ourly precipitation 

Models Utilized
· NASA DEVELOP, Earth Observation Processing Toolbox, scripts and tools for processing NASA Earth observations data to an integrable product

Software Utilized
Esri ArcGIS Desktop 10.3.1 - Spatial Analysis Toolbox, TRMM, PRISM and GPM raster processing and analysis using ModelBuilder 
R Statistical Package - Calculation of SPI values with SPI package utilizing PRISM, TRMM, and GPM data
Project Overview

80-100 Word Objectives Overview
Currently, the Navajo Nation monitors drought intensity using national-scale Standardized Precipitation Index (SPI) values conducted by the Western Regional Climate Center (WRCC). These values do not provide the spatial resolution needed to examine differences in drought severity across the entire Nation. This project created a geo-processing tool to calculate SPI values for user-specified areas within the Navajo Nation. The team applied the tool to examine the relationship between drought intensity and deep soil moisture. Furthermore, this project illustrates
 the effectiveness of NASA Earth observations as a more efficient and less costly approach to drought monitoring in areas with limited in-situ data.  
Abstract
The Navajo Nation, located in the southwestern United States, has been increasingly impacted by severe drought events and regional changes in climate. These events are coupled with a lack of domestic water infrastructure and economic resources, leaving approximately one-third of the population without access to potable water in their homes. Current methods of monitoring climate and drought are dependent on national-scale monthly drought maps calculated by the Western Regional Climate Center (WRCC). These maps do not provide the spatial resolution needed to examine differences in drought severity across the vast Nation. To better understand and monitor drought regime changes in the Navajo Nation, this project comprises
 of two main components: 1) a geodatabase of historical climate information necessary to calculate Standardized Precipitation Index (SPI) values and 2) a tool that calculates SPI values for a user-selected area within the study site. The tool and geodatabase use TRMM and GPM 
observed precipitation data, and Parameter-elevation Relationships on Independent Slopes Model (PRISM) modeled historical precipitation data. These products will allow resource managers in the Navajo Nation to utilize current and future NASA Earth observation data for increased decision-making capacity regarding future climate change impact on water resources.
Community Concerns
· 70,000 people in the Navajo Nation are without direct access to public water systems, and rely heavily on groundwater sources, which are failing to recharge due to prolonged drought.

· Climate change is projected to continue to decrease precipitation, increase temperatures, and exacerbate drought in the Navajo Nation.

· The Navajo Nation does not currently have the data needed to calculate its own Nation-specific SPI.

Current Management Practices & Policies 

The NNDWR currently relies on SPI values calculated by the WRCC due to the lack of coverage from ground station networks within the Nation to calculate Nation-specific SPI values. However, the WRCC uses state-based climate divisions which do not take the Navajo Nation’s political boundaries into consideration. In addition, neither of these agencies currently obtains or processes NASA Earth observation data for drought monitoring purposes.  
Decision Support Tools & Benefits 

	End-Product
	Earth Observations Used
	Benefit & Impact

	Historical Navajo Nation Precipitation Geodatabase 
	TRMM
GPM
	A geodatabase of historical and current precipitation data will give the Navajo Nation access precipitation data without relying on in-situ data.  


	NN SPI Tool
	TRMM
GPM
	A tool will utilize the Historical Navajo Nation Precipitation Geodatabase to calculate SPI values for user-selected areas and time periods within the study site. 
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