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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

TheNature @
Conservancy Y,

(14

Globally, natural climate
solutions could deliver more
than a third of the emission
reductions needed by 2030 to
avoid the worst impacts of
climate change.
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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 AppEEARS

9.1.1 ECOSTRESS Evapotranspiration (ET) & Water Use Efficiency (WUE) Data Variables
- A N Temporal

Data Product Description Pixel Size' Resolution (days)
ECO1BRAD.001 Radiometric Calibration
ECO1BATT.001 Attitude and Ephemeris
ECO1BMAPRAD.001 | Radiometric Calibration
ECO1BGEO.001 Geometric Calibration 70%70

X
ECO2LSTE.001 Land Surface Temperature and Emissivity
ECO2CLD.001 Cloud mask Over continental United
o States and target

ECOSETPTJPL.001 Evapotranspiration (PT-JPL model enhanced) areas*, every 1-7 days
ECO3ANCQA.001 Ancillary Data Quality
ECOSETALEXIU.001 | Evapotranspiration (ALEXI model enhanced) 30 x 30***
ECO4ESIPTJPL.001 Evaporative Stress Index derived from L3_ET_PT-JPL 70x 70
ECO4ESIALEXIU.001 | Evaporative Stress Index derived from L3_ET_ALEXI 30 x 30***
ECO4WUE.001 Water Use Efficiency 70x70

*More accurately referred to as pixel spacing resolution (m) because of dependencies on ISS altitude, which varies.
**For more info, please visit ECOSTRESS Gmap to see where data has been acquired
***70 x 70 is resampled to 30 x 30 (meters)

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 (ETjnst & ETqaily) represent the
total ET, but ECOSTRESS also has data that allow us to track the individual components of ET:

ECOSTRESS Tiled Evapotranspiration Instantaneous and

Daytime L3 Global
ECO_L3T_JET.002, 70m, ISS-dependent, (2018-07-09 to Present)

PTJPLSMcanopy

1SS

pendent

70m

PTJPLSMinterception
O 70m, ISS-dependent
PT-JPL-SM leaf

PTJPLSMsoil
O 70m, ISS-dependent
PT-JPL-SM soil moisture
* ETcanopy = transpiration of water from the leaves (through stomata in higher plants)

* ETinterception = €vaporation of water off of the surface of the plants (e.g., rain on the surface of a leaf)

* ETsoii = 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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ECOSTRESS Tiled Water Use Efficiency Instantaneous L4 Global x
ECO_L4T_WUE.002, 70m, ISS-dependent, (2018-07-09 to Present)

WUE
© 70m, 1SS

156433

66235
3911
20465
15457
14212
1365

323191

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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