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9.2.1 Adding a Google Satellite Basemap

9.2.2 Add in the Water Use Efficiency (WUE) layer

9.3 Add Map Elements

9.4 Make the Same Map for Longleaf Pines

Make a Map Assignments

Datafiles

Objectives:

1. Consider the different components (transpiration, interception and evaporation) that
comprise measurements of evapotranspiration.

2. Compare water use rates and water use efficiency to address questions of ecosystem
function.

3. Practice visualizing and interpreting the data from ECOSTRESS.
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Motivation For Today’s Tutorial: Natural Climate Solutions

Natural climate solutions are actions that scientists have identified to protect, manage, and restore

nature while reducing greenhouse gas emissions and storing carbon. Combined with the transition away

from fossil fuels, natural climate solutions offer immediate and cost-effective ways to address the climate

crisis, while also supporting healthy and thriving ecological communities and ecosystems.

Examples of natural climate solutions include reforestation, agriculture, and timber management,

and protection of ecosystems known to capture and store large amounts of carbon. Reducing carbon

emissions into the atmosphere is key to achieving the goal of the Paris Climate Agreement of maintaining

warming below 2 � C. Scientists use remote sensing data, such as evapotranspiration and water use

efficiency from ECOSTRESS, to help assess the impact of natural climate solution actions.
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9.1 ACCESSING ECOSTRESS ET COMPONENT & WUE DATA THROUGH AρρEEARS

9.1.1 ECOSTRESS Evapotranspiration (ET) & Water Use Efficiency (WUE) Data Variables

In the last tutorial, we learned that ECOSTRESS uses land surface temperatures to estimate evapotranspi-

ration (ET), the sum of all processes that return water from the land surface to the atmosphere (evaporation

+ transpiration). The Level 3 (ECO3) ET data that we worked with last time (ETinst & ETdaily ) represent the

total ET, but ECOSTRESS also has data that allow us to track the individual components of ET:

• ETcanopy = transpiration of water from the leaves (through stomata in higher plants)

• ETinterception = evaporation of water off of the surface of the plants (e.g., rain on the surface of a leaf)

• ETsoil = evaporation of water from the soil

Water use efficiency (WUE), or the amount of carbon plants take up per unit of water lost, is a Level 4

(ECO4) ECOSTRESS data product that is derived, in part, from Level 3 (ECO3) ECOSTRESS daily ET

data:
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Today’s Study System: Southern Pine Forests

• Longleaf pine (Pinus palustris) ecosys-

tems once occupied 90 million acres in the

Southeastern United States.

• Timber harvest, land conversion, and wild-

fire suppression reduced the longleaf pine

ecosystems to only 3.2 million acres. Fire

is a part of their natural life cycle.

• Characterized by a tall overstory and a

grassy forest floor, there has been a recent

movement to restore these forests.

• Scientists have discovered that longleaf

pine can tolerate droughts and capture

more carbon than other trees, which means

that this ecosystem as potential as a natural

climate solution, especially since forests of

the Southeast are already known to capture

more carbon than any other forest region

in the U.S.
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