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Surface Water Ocean Topography

SWOT
NASA-CNES




SWOT Instrument

Payload:

Interferometer
Antenna 2

Interferometer

Antenna 1 10 m Baseline

- KaRIN: Ka band wide band radar
interferometer

- non sun sync

-Two SAR antennaes

-120km swath

800 km

-Horizontal resolution: 10-70m along -swath;

-Vertical resolution;: ~0.50m vertical

|
|
|
|
I
I
5m processed along track " af ,’ \}/
N
I
|
resolution/10m pixels, or ~1 cm/km 'l

-Repeat Frequency: ~10-20 days (combined

Intrinsic
Resolution
from 2m x 60m
to 2m x 10m

ascending/descending)

. H-Pol Interferometer Swath V-Pol Interferometer Swath
-Status: Phase A 10 - 60 km 10 - 60 km

-Launch: 2020



Surface Water Ocean Topography

1. The Problem over Land 3. Measurements Required maps of h,
e ool which give maps of dh/dt and dh/dx

Perspective view of dh/dt
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2. The Question What is the spatial e
and temporal variability of freshwater T

distance (km)

stored in the world's terrestrial water
bodies?



SWOT Hydrology Goals

1. Provide global inventory of all terrestrial surface water
bodies whose surface area exceeds 250m (lakes,
reservoirs, wetlands) and rivers whose width exceeds
100m (requirement) (50m goal).

2. Measure the global storage change in terrestrial
surface water bodies at sub-monthly, seasonal, and
annual time scales.

3. Estimate the global change in river discharge at sub-
monthly, seasonal, and annual time scales.
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Surface Water Ocean Topography

1. The Problem for Oceans 3. Measurements Required Maps of
Altimeters miss considerable ocean and h, which give maps of dh/dt and dh/dx
land areas. allowing derivation of velocity, vorticity, and

July 16, 1988 stress tensor.
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2. The Question What are the energy
dissipation, ocean circulation, and climate
implications from oceanic eddies which contain 90%
of the kinetic energy, but are ~10 km scale in cross-
stream direction, e.g. Gulf Stream, Kuroshio.
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Improved Floodplain Inundation Model Calibration Using 2D INnSAR Altimetry
Hahn Chul Jung and Michael F. Jasinski, Hydrological Sciences Laboratory, NASA GSFC
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Figure 2: Differential wrapped interferogram of L-band PALSAR

Figure 1 LiDAR map over the study area.
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(c) Interferometry dh/dt (d) Difference
2 5o ...iTE @ 10 ik Figure 3: (a) Water elevation maps on 16 April
S : o B S 2008 (upper) and 1 June 2008 (lower). (b) Water
g = Of .- : elevation change map calculated from the

. £-100 104 calibrated LISFLOOD-ACC model. (c) Water

elevation change map from SAR interferometry.
(d) Difference between LISFLOOD-ACC and

. SAR interferometry water elevation change

- i maps.

Jung, H. C., et. al., Water Resources Research,
‘..~ 48, W07511, doi:10.1029/2012WR011951,
_ 2012.
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Ice, Cloud,and Land Elevation Satellite
ICESat-2




“}E{_L Uy & Level 1 Baseline Science Requirements

ICE, CLOUD, AND LAND ELEVATION SATELLITE-2

1. Elevation changes of Greenland and Antarctica

-ice-sheet elevation change rates to an accuracy of less than or equal to to 0.4 cm/yr on an annual basis.

-annual surface elevation change rates on outlet glaciers to an accuracy of less than or equal to 0.25 m/yr over areas of
100 km? for year-to-year averages.

-surface elevation change rates for dynamic ice features that are intersected by its set of repeated ground-tracks to an
accuracy of less than or equal to 0.4 m/yr along 1km track segments.

-resolution of winter (accumulation) and summer (ablation) ice-sheet elevation change to 10 cm at 25 sg km scale.

2. Thickness of the polar ocean sea ice

- monthly surface elevation products of sea-ice freeboard to an uncertainty of less than or equal to 3 cm along 25 km
segments for the Arctic and Southern Oceans; the track spacing should be less than or equal to 35 km at 70 degrees
latitude on a monthly basis.

3. Global vegetation height, inland and ocean elevation

-elevation measurements, that enable determination of global vegetation height, with a ground track spacing of less
than 2 km over a 2-year period.

4. Elevation measurements for a minimum three-year duration.
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50 M 4£  Advanced Topographic Laser Altimeter System (ATLAS)

ICE, CLOUD, AND LAND ELEVATION SATELLITE-2

- Single micro-pulse, multi-beam hi-res, photon counting laser .
- Current launch date: mid-2016

: .. flight direction
flight direction O

Footprint size: 1 2m

- 3 km spacing between pairs provides spatial coverage

- 90 m pair spacing for slope determination.

- High/low-energy beams (~100/25 uJ) for better performance over low/high-reflectance targets.
- Pointing: center of footprint known to ~¥6.5m
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E’ﬁ “Mapping” and “Repeat” Coverage
Observation Zones

ICE, CLOUD, AND LAND ELEVATION SATELLITE-2

US Dept of Slate Geographer
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ICE, CLOUD, AND LAND ELEVATION SATELLITE-2

Additional details:

http://swot.jpl.nasa.gov/

http://icesat.gsfc.nasa.gov/icesat2/
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