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Infra-red Optical Passive Microwave Scatterometer SAR Altimeter ()
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Citizen Science Projects, WHOI

How Radioactive is Our Ocean Presentation

Help track radiation from Fukushima across the Pacific by proposing a sampling location on
the West Coast of North America, Alaska, or Hawaii.

The Marine Mammal Identification Network

Have you seen a tag? A uniquely marked individual? An interesting behavior? Or maybe you
are not quite sure what it is you saw? The Marine Animal Identification Network provides
information on tagged animals (primarily seals) and a database of sightings.

Right Whale Listening Network

The world's last 350 North Atlantic right whales live along the East Coast. Collisions with ships
are a deadly hazard, but new listening buoys are helping.

Seafloor Explorer

ldentify species and ground cover in images of the seafloor, and help create a library of
seafloor life in the habitats along the northeast continental shelf.

New Citizen Science Water Level Application Available Nationwide. 22 February 2018

Marine Debris Monitoring Toolbox

The Marine Debris Monitoring and Assessment Project, or MDMAP, is a citizen science
initiative that engages NOAA partners and volunteers across the nation to survey and record
the amount and types of marine debris on shorelines. Learn more.

Marine Debris Tracker

This mobile application lets people report litter on the water anywhere in the world. Learn more.
Phytoplankton Monitoring Network

This volunteer network was established to monitor marine phytoplankton and harmful algal
blooms. Learn more.



http://www.ourradioactiveocean.org/
http://main.whoi.edu/
http://www.listenforwhales.org/Page.aspx?pid=430
http://www.seafloorexplorer.org/
https://marinedebris.noaa.gov/research/monitoring-toolbox
https://marinedebris.noaa.gov/research/monitoring-toolbox
http://marinedebris.noaa.gov/partnerships/marine-debris-tracker
http://marinedebris.noaa.gov/partnerships/marine-debris-tracker
http://products.coastalscience.noaa.gov/pmn/
http://products.coastalscience.noaa.gov/pmn/
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The global temperature for April 2018 was well above average. Although not as
exceptional as the values for April 2016 and April 2017, it was in line with the
upward trend of 0.18AC per decade seen in global temperature data from 1979
onwards. according to the Copernicus Climate Change report. Globally, the
twelve-month period from May 2017 to April 2018 was 0.47AC warmer than the
1981-2010 average.

It said that April in 2018 was:
A close to 0.5AC warmer than the average April from 1981-2010;
A the third warmest April on record, though only a little warmer than April 2010;
A about 0.2AC cooler than the warmest April (2016).
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Arctic Sea Ice Extent
(Area of ocean with at least 15% sea ice)

Sea Ice Extent, Apr 2018
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Sea Ice Concentration, 20 May 2018 '
e Arctic Sea Ice Extent

(Area of ocean with at least 15% sea ice)
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Average Monthly Arctic Sea Ice Extent
April 1979 - 2018
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CO; Concentration Levels Cross 400 Parts Per Million

a0+ ]
~—— Observed CO, concentration CO3: levels cross the
Forecast CO, concentration 400 ppm threzhold
in 2016
405 4 CO; levels brefly

breached in 2015
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CO2 Concentration (ppm)
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Carbon dioxide concentration at Mauna Loa Observatory
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Credits: NASA/JPL-Caltech

Parts Per Million by Volume
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Gl obal average carbon dioxi de coOrdteagt r at
Carbon Observatory-2 mission, June 1-15, 2015. OCO-2 measures carbon

dioxide from the top of Earth's atmosphere to its surface. Higher carbon dioxide
concentrations are in red, with lower concentrations in yellows and

For more information on OCO-2, visit: http://www.nasa.gov/oco-2 .



http://www.nasa.gov/oco-2
https://youtu.be/_UEZqyGU5RU
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Mean Sea Level (cm)
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Latest MSL Measurement
12 February. 2016
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Sea Level Millimeters
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Colorado University's 5ea Level Reasearch Gronop
Raw data Releases 2016-4 and 2018-1
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NOAA/Laboratory for Satellite Altimetry
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Sentinel-3A

Sea level track from
Sentinel-3A - the first track
measured by Synthetic
Aperture Radar Altimeter
after it was switched on.
The instrument will be a
vital tool for closely
monitoring changes in
surface ocean waters, sea-
state and sea-ice thickness.
The track, which captures
features in the Gulf Stream
current, compares well to
the background data that
comprises near-real time
data from the CryoSat,
Jason-2 and Altika satellites.

25

20

15

10

Credits: Copernicus data (2016)/CMEMS




The Sentinel-3 topography package will bring a step change in satellite
altimetry, measuring the height of the sea surface, waves and surface
wind speed over the oceans. It will also provide accurate topography
measurements over seaice, ice sheets, rivers and lakes.

Significant wave height

A dual-frequency (Ku and

C band) SAR altimeter
provides measurements at
a resolution c
the along-track direction
after SAR processing.

The first satellite altimeter
providing 100% coverage
over all of E&
iIn SAR mode.

a4 . '
1 2 3 4 5 6 7

The SRAL instrument is supported by the dual-channel microwave
radiometer that is used to derive atmospheric correction and total
atmospheric water vapor content necessary to reach the demanding
performance requirements for Sentinel-3.
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Afternoon Constellation, or A-Train
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Sea and Land Surface Temperature
Radiometer (SLSTR).

Sentinel-3 A.
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The spring intrusion of the Kuroshio waters

Aqua
MODIS

] 14 April 2017,
SN 03:55 UTC

Landsat-8
14 April 2017
01:08 UTC




ALOS PALSAR. Anticyclonic eddy

X ' FRA/ICOPE Temperature[ Om]
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PALSAR |mage acquwed on 18 April 2009 at 01:10 UTC; (b) sea surface
temperature map for the same day submitted by Fishery Research

Association. Red rectangle marks the boundaries of PALSAR image. 1 I
warm waters , 2- cold waters , 3 7 warm streamer , 4-6 and5 1 cold small
eddies , 6 T warm small eddy



Aqua MODIS. 19 April 2009, 03:40 UTC
(c) Infrared image (31  -stchannel) and (d) chl -a field
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eddies, 6 17 warmsmall eddy . Red dotted rectangle marks the boundaries of
PALSAR image.
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Global Precipitation Measurements (GPM)

Launch Date: Oct. 28, 2011, Orbit: Polar
Website: http://npp.gsfc.nasa.gov/

Global Precipitation Measurement Mission
Core Observatory

GPY
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Dual-Frequency Precipitation
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http://npp.gsfc.nasa.gov/

Global Precipitation
Measurements (GPM)
Launch Date: Oct. 28, 2011,
Orbit : Polar
Website: http://npp.gsfc.nasa.gov/
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GPM Microwave Imager (GMI):
(10-183 GHz)

Dual-Frequency
Percipitation Radar (DPR):

KuPR: Ku-band (13.6 GHz)
KaPR: Ku-band (35.5 GHz)
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http://npp.gsfc.nasa.gov/
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KaPR: 120 km (24+25 beams)

KuPR: 245 km (49 beams)

This data from the GPM Core Observatory are
validated and then released for free online at:

nttp://pps.qgsfc.nasa.gov

—or more information and the GPM mission, visit:
nttp://www.nasa.gov/gpm

Nttp://www.jaxa.|p/projects/sat/gpm/index e.html|

and



http://pps.gsfc.nasa.gov/
http://www.nasa.gov/gpm
http://www.jaxa.jp/projects/sat/gpm/index_e.html

Matched beam of Detectable range of KaPR (35 GHz)
KuPR and KaPR

Detectable range of KuPR (14 GHz)

BO | ( A
Skl — _
T b Sensitive observation
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Discrimination of
SNOW snow and rain using
KuPR differential
attenuation method
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LAYAR
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SR ERIRRRN| (DSD parameter estimation)
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Radar reflectivity




GPM Constellation Status

Suomi NPP »
(NASA/NOAA)

MetOp B/C
(EUMETSAT)

TRMM
(NASA/IAXA)

GPM Core Observatory
(NASA/JIAXA)

Megha-Tropiques
(CNES/ISRO)

NOAA 18/19
. (NOAA)

GCOM-W1
(JAXA)

DMSP F17/F18/

F19/F20
(DOD)


http://www.nasa.gov/sites/default/files/thumbnails/image/gpm_constellation_042914.png
http://www.nasa.gov/sites/default/files/thumbnails/image/gpm_constellation_042914.png
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GMI brightness temperatures
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GMI brightness temperatures
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Global Change Observation Mission - Water 1

(GCOM-1W) (JAXA)

Primary Mission: study global water circulation. It
measures precipitation, water vapor, cloud water, sea
surface wind speed, SST, soil moisture, snow depth.
Instrument: Advanced Microwave Scanning
Radiometer-2 (AMSR-2)

Launch Date: May 18, 2012. Part of A-Train Website:
http://www.jaxa.jp/countdown/f21/overview/shizuku e.html

s O dzO é&dVISR2
L LR FReas R i sgy bpths
1y h§ dedQ &3 - &
6.925/7.3 350 1.8 (35 x 62)
O dzls j dzdzO |1 Otc OB tDdz@.0 d3|| 10.65 100 1.2 (24 x 42)
ItsdztsM O tsB I t5tc ©1550 € o3 18.7 200 0.65 (14 x 22) 10
VEtsdz f OH jldzd W  55A 23.6 400 0.75 (15 x 26)
oA 128 d Is 36.5 1000 0.35 (7 x 12)
[ 20 dBd W d Of 2.7-340 K 89.0 3000 0.15 (3 x 5) 5



http://www.jaxa.jp/countdown/f21/overview/shizuku_e.html

Meteor-M - (sep 2009)
Meteor-M - Quly 2014)

6.58 km/s

MTVZA-GY
(Microwave ot
Imaging/Sounding P
Microwave Radiometer)

MTVZA -GY was named in memory of Gennadyra
Gus'kov (19192002, Moscow) the Russian
designer of variousspaceborneinstruments.

A
1500 km
Swath Width

~
=7705°- Active
Scanning Sector

—

Scanner characteristics | heidence angles5 deg
Measurements with Vertical (V) and Horizontal (H) polarization
Frequency Band width Effective FOV Imagery pixel Sensitivity
(GHz) (MHz) (km  km) (km  km) (K/pixel)
10.6 100 89 x 198 32 - 32 0.5
18.7 200 52 x 116 32 - 32 0.4
23.8 400 42 x 94 32 - 32 0.3
31.5 1000 35x 76 32 = 32 0.3
36.5 1000 30 x 67 32 - 32 0.3
42.0 1000 26 X 60 32 = 32 0.4
48.0 1000 24 X 43 32 - 32 0.4
91.65 2500 14 x 30 16 x 16 0.6

Fr equenc42®&danda8.0GHz are new ones for remote sensing applications. An incidence
angl e ° s= ad@55 0 new. 't providesOa2p60ek thi=-a300kenwaettch
shadowing by solar panels. In orbital conditions, the scanner channels sensitivity is 0.3-0.5 K/pixel.
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Global brightness temperatures of the Earth at frequencies
10.65 and 18.7 GHz with vertical (left) and horizontal (right)
polarizations acquired by MTVZA-GY on 7 July 2015



Global brightness temperatures of the Earth at frequencies
42.0 and 48.0 GHz with vertical (left) and horizontal (right)
polarizations acquired by MTVZA-GY on 7 July 2015
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Global brightness temperatures with horizontal polarization of the
Arctic (above) and Antarctic (below) at frequencies 18.7, 31.5 and 36.5
GHz (above) and 23.8, 31.5 and 36.5 GHz (below) acquired by MTVZA-
GY on 7 July 2015
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A Cosmos 243
National Space Science Data Center Collection Search Results: There

A
A

were no data collections returned.
NSSDC/COSPAR ID: 1983-099A

The Cosmos 1500 tested a new sensors and methods of data collection and processing. Cosmos
1500 had the capability of overlapping and processing images from its sensors. Data from
Cosmos 1500 were sent directly to ships or automated data receiving stations and was applied in
navigation in northern oceans. The instrument complement was highlighted by an all-weather
Side-Looking Real Aperature radar (SLRAR) operating at 9.5 GHz. Other instruments included a
multispectral scanner (MSL), a scanning high-frequency radiometer (SHF), and transponders for
collecting data from ice and buoy transmitters.
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Wilson W.S., Fellous J.-L., Kawamura H., Mitnik L. A History of oceanography from
space / In: Remote Sensing of the Environment: Vol. 6 of the Manual of Remote
Sensing. American Society for Photogrammetry and Remote Sensing. 2005. P. 1-31.
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Charter Members and Space Resources

International
Charter Space
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PALSAR interferogram indicating crustal deformation (left) and PALSAR
amplitude image observed after the earthquake (March 20, 2011) (right).
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Building in potentially dangerous area
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Bohai Bay. Yellow Sea. Penglai 19-3 offshore oil field
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AR. 11 June 2011. Polluted area 65 km?2

gpean Space Agency




Sanchi oil spill (China) seen by Sentinel-1/2/3

Senices

6 January

collision 4. Sentinel-2 MSI -
2018-01-20 02:10:09 P

'

5. Sentinel-1 C-SAR IW -
2018-01-20 09:28:53
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Sanchy drift path given by
AfLe MondeoO newsp
dated 20 January 2018

14 January
115m sinking

1. Sentinel-3 OLCI -
2018-01-14 01:38:58
2. Sentinel-2 MSI -
2018-01-15 02:10:21
3 Sentinel-2 MSI -
2018-01-18 02:20:21
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Sanchi oil spill

& Aprd

—286 March

mal 15 March

$ March

N Fed

This shows the trajectories of virtual oil particles released from (a) the final
resting site of the Sanchi (top-left; 14 January 2018 release) and (b) the
vicinity of Amami-Oshima Island (bottom-right; 2 February 2018 release)
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http://www.nasa.gov/sites/default/files/thumbnails/image/pia19133_0.jpg
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FIRST SMOS SALINITY MAP

by J. Tenerelli, CLS, Brest, 10 Feb 2010

Pacific SSS as Seen by SMOS (Same OTT Apphed to All Orbw WOA SSS Clnmatology [psu]
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10-days average global salinity map from december 17 to december 27
Generated by Spanish SMOS high level processing cenfre




The Amazon plume

|. Corbella
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Higher brightness temperature due to fresh water is seen away of the coast



