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ECOSTRESS KEY SCIENCE QUESTIONS

1.HOW IS THE TERRESTRIAL BIOSPHERE RESPONDING TO
CHANGES IN WATER AVAILABILITY?

2.HOW DO CHANGES IN DIURNAL VEGETATION WATER
STRESS IMPACT THE GLOBAL CARBON CYCLE?

3.CAN AGRICULTURAL VULNERABILITY BE REDUCED THROUGH
ADVANCED MONITORING OF AGRICULTURAL CONSUMPTIVE
USE AND IMPROVED DROUGHT DETECTION?



ECOSTRESS SCIENCE OBJECTIVES

1.|IDENTIFY CRITICAL THRESHOLDS OF WATER USE AND WATER
STRESS IN KEY CLIMATE SENSITIVE BIOMES (E.G.,
TROPICAL/DRY TRANSITION FORESTS, BOREAL FORESTS);

2.DETECT THE TIMING, LOCATION, AND PREDICTIVE FACTORS
LEADING TO PLANT WATER UPTAKE DECLINE AND/OR
CESSATION OVER THE DIURNAL CYCLE;

3.MEASURE  AGRICULTURAL WATER CONSUMPTIVE USE
GLOBALLY AT SPATIOTEMPORAL SCALES APPLICABLE TO
IMPROVING DROUGHT ESTIMATION ACCURACY.



ECOSTRESS CORE SCIENCE HYPOTHESES
H1: THE WUE OF A CLIMATE SENSITIVE HOTSPOT IS SIGNIFICANTLY
LOWER THAN NON-HOTSPOTS OF THE SAME BIOME TYPE;

H,: DAILY ET IS OVERESTIMATED WHEN EXTRAPOLATING FROM
MORNING-ONLY OBSERVATIONS;

H;: REMOTELY SENSED ET MEASURED AT THE FIELD SCALE WILL
IMPROVE DROUGHT PREDICTION OVER MANAGED ECOSYSTEMS.
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What we need: accurate, high spatial, high
temporal, diurnal cycle, global, ET.
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Water Stress Drives Plant Behavior

Evapotranspiration
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Gray shading represents mean diurnal variation in ET over 14-days. The afternoon
decline in ET is related to water stress (clear day).

| Xylem refilling after initial water release.

Il ET at maximum/potential rate in the morning.

Il Stomata shut down water flux in the afternoon.

IV ET resumes at maximum/potential in early evening when demand is reduced.



Revisit Time versus Spatial Resolution

With sphere size indicating # of thermal infrared window bands
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Key Points:
« ET science and applications have
nificantly advanced across a wide
array of fields over the
decades
« Critical outstanding ET-based

ciencies in our
observational capabilities

+ National and interational research
priorities should include ET-focused
satellite observational investments
and programs
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