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Relevant Dates

* Terra: Final inclination adjustment maneuver (IAM) + drag
make-up (DMU) + 6é-km altitude decrease in 2022

« Aqua: Final IAM + DMU in 2021



Terra Timeline if Maximally Extended

A= \ Phase E =§Phase F(2years)*

10:10 Last inclination maneuvers performed in Spring 2020 leading to MLT drift MO: GSEC ESMO closeout activities

: Terra satellite and instrument

10:00 Oct 2022, Terra lowers .
: : decommissioning activities

orbit from 705 km Earth

—
§ 09:50- | science Constellation DA: Project management and
£ 09:40 altitude when platform 1 ASTER, CERES, MISR, MODIS, and
- . reaches 10:15 am MLT 1 MOPITT science team activities to
';‘ 00:30 Feb-Mar 2026, Terra produce final science-quality
£ : executes Perigee- 1 datasets and documentation
= Lowering Burns
— 09:20 Terra, launched on 18 December 1999, provides : >
g almost all areas of Earth Science measurements from : Reprocessing of final Terra datasets: :
- 09:10 the morning orbit and is expected to contribute : At the end of Phase F, final delivery
g comprehensive Climate Data Records for close to 3 ' ofTerra science-quality datasets to
2 09:00 decades. Terra’s FIVE healthy instruments — ASTER, data archive
CERES, MISR, MODIS, and MOPITT — continue to
08:50 collect data that are widely used by the science Mar-Apr 2027, Terra
communities and are strongly recommended by the conducts Instrument
nezin NASA 2020 Senior Review for an extended mission to Shutdown & Spacecraft
n— ' Phase F. l : P_a:s:vatlon :
Jan I2023 Jan 5024 Jan 5025 Jan 5026 Jan 2IOZ7 Jan 5028 Jan 5029

NASA HQ ’



Aqua Timeline if Maximally Extended

-’

Phase E
The Aqua satellite, launched on May 4, 2002, provides measurements spanning
almost all areas of Earth science, from outgoing reflected solar and emitted
16:15 longwave radiation, to trace gases (including water vapor, carbon dioxide, and
methane) and aerosols in the atmosphere, to chlorophyll in the oceans, to fires
16:00 on land, to the global ice cover, and to atmospheric and ocean temperatures and
numerous other geophysical variables. Four of Aqua’s instruments — AIRS,
15:45 | AMSU, CERES, and MODIS — continue to collect data that are widely used both by
the science community to address key NASA and Decadal Survey objectives and
(1) 15:30 in practical applications ranging from improved weather forecasting to
£ 15:15 monitoring forest fires, crop yields, volcanic ash plumes, and ice-infested waters.
-I: .
N 15:00 June-July 2024, Aqua
3 14:45 execu.tes orbit (perigee)
p oy lowering maneuvers
® 14:30 January 2022, Aqua begins its
Q drag-down, free-drift orbit,
= 14:15  Slowly lowering its altitude l
and allowing the MLT to drift August 2026, Aqua Instrument
14:00 l Shutdown & Spacecraft Passivation
(power generation is now the anticipated
13:45 life-limiting factor for the Aqua Mission)
13:30
Jan 2022 Jan 2023 Jan 2024 Jan 2025 Jan 2026

> Phase F (2+years)

MO: GSFC ESMO close-out activities

Aqua satellite and instrument
» decommissioning activities
>

DA: Project Management and AIRS, MODIS, and CERES
science team activities to produce final science-quality
datasets and documentation

NASA HQ

Reprocessing of final Aqua datasets

First quarter 2029,
final delivery of Aqua science-
quality datasets to data archive

September 2028,
end of Aqua funding

Jan 2027 Jan 2028 Jan 2029




MODIS Orbit-Drift Impacts

» Sampling of diurnal cycle

* Pixel size and spacing
* 1 km 2> ~970 m along-scan (spring 2025)

» Gap between successive scans

« “MODIS maximal scan gaps at nadir widen from ~1/2 to ~1V4 [250-m]
pixels (out of 40 [250-m1 pixels per scan) in December 2026 for Terra and

in July 2026...” (Lin et al., 2023)
* Bowtie overlap

* Patterns in spatial sampling
* Due to narrowing of swath + faster spacecraft speed + factors above

e Other



MODIS Orbit-Drift Impacts

* Patterns in spatial sampling
* Due to narrowing of swath + faster spacecraft speed + factors above



Remaining slides will focus on view zenith angle

Gristey et al., 2021, Remote Sensing, 13, 2640.



Nadir-Observation Spacing

Figures show locations of nearly-nadir (VZA < 2°) views along the Equator
during the first 16 days of selected calendar months.
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Tile-Level Composites

* Tile h20v07 (Africa, just above Equator)

* Derived from daily Aqua surface reflectance composites
* Includes view zenith angle

* First 1612 days of each year (i.e., Jan. 1-1612)
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Maximum View Zenith Angle
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Tile-Level Composites

» Same as previous slides, but derived from daily Terra surface
reflectance composites

28



2016
25°

OO

Terra

29



2025

25°

OO

Terra

30






2025
65°

55°

Terra

32



Summary

* Impact of Terra/Aqua orbit drift on MODIS fire products is
under active investigation by my group

* Impact on broader product suite is under active investigation
by the LDOPE

« MODIS pixel size, pixel spacing, scan gap, bowtie overlap,
and sampling of diurnal cycle are most obviously affected

* Impacts on MODIS spatial sampling are more subtle but seem
to have abruptly increased in magnitude in late 2024
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