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ʉʦʜʝʨʞʘʥʠʝ
Å ɺʚʝʜʝʥʠʝ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɿʝʤʣʠ.

Å ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʩʪʨʦʬʳ: ʨʦʣʴ ʩʧʫʪʥʠʢʦʚʦʛʦ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. ʈʦʩʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʤʝʪʘʥʘ;  ʪʘʷʥʠʝ ʤʦʨʩʢʠʭ ʠ ʤʘʪʝʨʠʢʦʚʳʭ ʣʴʜʦʚ, ʯʝʨʥʳʡ 

ʫʛʣʝʨʦʜ; ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ; ʮʠʢʣʦʥʳ ʩʦ ʰʪʦʨʤʦʚʳʤʠ ʠ 

ʫʨʘʛʘʥʥʳʤʠ ʚʝʪʨʘʤʠ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ.Weather ready nation.

Å ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʩʦʣʸʥʦʩʪʴ ʚʦʜʳ, 

ʪʝʯʝʥʠʷ, ʭʣʦʨʦʬʠʣʣ-ʘʠ ʜʨʫʛʠʝ ʙʠʦʦʧʪʠʯʝʩʢʠʝʧʘʨʘʤʝʪʨʳ, ʩʢʦʨʦʩʪʴ ʧʨʠʚʦʜʥʦʛʦ 

ʚʝʪʨʘ, ʧʘʨʦʩʦʜʝʨʞʘʥʠʝʘʪʤʦʩʬʝʨʳ, ʚʦʜʦʟʘʧʘʩʦʙʣʘʢʦʚ,  ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʩʘʜʢʦʚ, 

ʣʝʜʷʥʦʡ, ʩʥʝʞʥʳʡ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚʳ, ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ)

Å ʇʝʨʝʥʦʩ ʠʟʣʫʯʝʥʠʷ. ʂɸʃʀɹʈʆɺʂɸ ʠ ɺɸʃʀɼɸʎʀʗ ʜʘʥʥʳʭ ʟʦʥʜʠʨʦʚʘʥʠʷ. 

Å ʗʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ ʚ ʩʠʩʪʝʤʝ ʘʪʤʦʩʬʝʨʘ-ʧʦʜʩʪʠʣʘʶʱʘʷʧʦʚʝʨʭʥʦʩʪʴ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠ ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ. ʂʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ 

ʠʟʤʝʨʝʥʠʡ (GCOM-1W, GCOM-C, GPM, SuomiNPP, NOAA-20,Sentinel-1A/1B,  

Sentinel-2/3, Landsat-7/8, MetOp-A/-B, ʩʧʫʪʥʠʢʠ ʂʠʪʘʷ, ʀʥʜʠʠ, ʂʦʨʝʠ ʠ ʜʨ.). 

Å ʅʘʮʠʦʥʘʣʴʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʰʢʦʣʳ, 

ʢʦʦʧʝʨʘʮʠʷ. ʉʚʦʙʦʜʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʘʥʥʳʭ (ʚʠʜʠʤʳʝ, ʀʂ, ʧʘʩʩʠʚʥʳʝ 

ʤʠʢʨʦʚʦʣʥʦʚʳʝʠ ʈʉɸ-ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʦʜʫʢʪʳ,ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 

ʍʘʨʪʠʷ ʦ ʢʘʪʘʩʪʨʦʬʘʭ ʠ ʧʨ.). 

Å ɿʘʢʣʶʯʝʥʠʝ (ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʠʥʩʪʨʫʤʝʥʪʳ, ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ ʧʦʤʝʭʠ, GPS; 

ʥʘʫʢʘ, ʠʤʧʦʨʪʦʟʘʚʠʩʠʤʦʩʪʴ, citizen science, ʦʪʥʦʰʝʥʠʝ ʢ ʈʦʩʩʠʠ).



ʉʧʫʪʥʠʢʠ 

ʜʣʷ 

ʠʟʫʯʝʥʠʷ 

ʦʢʝʘʥʘ

1990-2015

ʄʝʪʝʦʨ-ʄ ˉ 2 ʦʧʪʠʢʘ ʤʠʢʨʦʚʦʣʥʦʚʳʡ ʨʘʜʠʦʤʝʪʨ, 2014-2017    



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

Identify 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/


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 0.18ÁC 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 0.47ÁC warmer than the 

1981-2010 average.

It said that April in 2018 was:

Åclose to 0.5ÁC warmer than the average April from 1981-2010;

Åthe third warmest April on record, though only a little warmer than April 2010;

Åabout 0.2ÁC cooler than the warmest April (2016).

ɸʥʦʤʘʣʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʘʧʨʝʣʝ 2018 ʦʪʥʦʩʠʪʝʣʴʥʦ  1981-2010



ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʧʣʦʱʘʜʴ ʤʦʨʩʢʦʛʦ ʣʴʜʘ         

ʚ ʘʧʨʝʣʝ 2018 ʠ ʚ 1981 ï2010ʛʛ.  

ʃʝʜʷʥʦʡ ʧʦʢʨʦʚ ʚ ʘʧʝʣʝ2018.  ɺ ʘʧʨʝʣʝ ʧʣʦʱʘʜʴ ʣʴʜʘ ʩʦʩʪʘʚʣʷʣʘ13.71 ʤʣʥ

ʢʤ2ïʥʘ 980000 ʢʤ2ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʟʘ 1981-2010 ʛ.ʌʠʦʣʝʪʦʚʘʷ 

ʣʠʥʠʷ ïʧʦʣʦʞʝʥʠʝ ʤʝʜʠʘʥʳ ʢʨʦʤʢʠ ʣʴʜʘ ʚ ʦʢʪʷʙʨʝ 1981-2010. 



ʃʝʜʷʥʦʡ ʧʦʢʨʦʚ ɸʨʢʪʠʢʠ, 20 ʤʘʷ 2018



ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʧʣʦʱʘʜʴ ʤʦʨʩʢʦʛʦ ʣʴʜʘ         

ʚ ʘʧʨʝʣʝ 1979 ï2018ʛʛ.  

ʃʝʜʷʥʦʡ ʧʦʢʨʦʚ ʚ ʘʧʨʝʣʝ 2018.  ʋʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʣʴʜʘ 2.6  % ʟʘ ʜʝʢʘʜʫ. 



ʉʦʜʝʨʞʘʥʠʝ CO
2
ʚ ʘʪʤʦʩʬʝʨʝ

ʆʙʩʝʨʚʘʪʦʨʠʷ Mauna Loa



ʂʦʥʮʝʥʪʨʘʮʠʷ ʉʆ2



ʉʧʫʪʥʠʢ 

OCO-2.
ɿʘʧʫʱʝʥ ʥʘ ʦʨʙʠʪʫ 

2 ʠʶʣʷ 2014 ʛ. 

A-train

ʇʝʨʚʳʝ ʩʧʝʢʪʨʳ, 

ʧʦʣʫʯʝʥʥʳʝ 

ʩʧʝʢʪʨʦʤʝʪʨʦʤ OCO-2  6 

ʘʚʛʫʩʪʘ 2014 ʥʘʜ ʅʦʚʦʡ 

ɻʚʠʥʝʝʡ. 
ʅʘ ʚʨʝʟʢʝ ïʩʧʝʢʪʨʳ ʚ ʧʦʣoʩʘʭ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʠ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ . 

ʌʦʥ  - ʤʦʜʝʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʉʆ2 ʧʦ ʜʘʥʥʳʤ 

ʩʧʫʪʥʠʢʘGEOS-5.  

ʐʢʘʣʘ ïʠʥʪʝʛʨʘʣʴʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʉʆ2  ʚ ʘʪʤʦʩʬʝʨʝ 

ʚ  ppmv



Global average carbon dioxide concentrations as seen by NASAôs Orbiting 

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 greens.

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

Credits: NASA/JPL-Caltech

Animation: https://youtu.be/_UEZqyGU5RU

http://www.nasa.gov/oco-2
https://youtu.be/_UEZqyGU5RU


ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʘʥʘ
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Greenhouse gases (GHGs)

Climate Change Initiative



ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʦʢʝʘʥʘ 



ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ



ʆʨʙʠʪʳ ʘʣʴʪʠʤʝʪʨʦʚ

Jason 2 (ʟʘʧʫʱʝʥ 20 ʠʶʥʷ 2008) ʠ

Jason 3 (ʟʘʧʫʱʝʥ 17 ʷʥʚʘʨʷ 2016) 



ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ



ʊʨʝʥʜ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʦʢʝʘʥʘ 

(ʤʤ/ʛʦʜ) 



ʕʣ-ɹʅʠʥʴʦ  

ʚ 1997-1998 ʛʛ. 

ʠ 

ʚ 2015-2016 ʛʛ. 

ʧʦ ʜʘʥʥʳʤ 

ʘʣʴʪʠʤʝʪʨʦʚ 
TOPEX/Poseidon

ʠ 

Jason-2



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.

Credits: Copernicus data (2016)/CMEMS

ɸʥʦʤʘʣʠʠ ʫʨʦʚʥʷ ʧʦʚʝʨʭʥʦʩʪʠ  ʦʢʝʘʥʘ. 
Sentinel-3A



A dual-frequency (Ku and 

C band) SAR altimeter 

provides measurements at 

a resolution of å 300 m in 

the along-track direction 

after SAR processing.

The first satellite altimeter 

providing 100% coverage 

over all of Earthôs surfaces 

in SAR mode. 

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 sea ice, ice sheets, rivers and lakes. 

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. 

Significant wave height





ʉʧʝʢʪʨʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ

ɼʠʘʧʘʟʦʥ 

ʜʣʠʥ ʚʦʣʥʈʘʜʠʦ - ʄʂɺ ʀʥʬʨʘʢʨʘʩʥʳʡɺʠʜʠʤʳʡ

ʈʝʞʠʤʧʘʩʩʠʚʥʳʡʘʢʪʠʚʥʳʡʧʘʩʩʠʚʥʳʡʘʢʪʠʚʥʧʘʩʩʠʚʥʳʡʘʢʪʠʚʥʳʡ

ʜʝʥʴ/ ʥʦʯʴ + + + + - +

ʦʙʣʘʯʥʦʩʪ +ɹ + - - - -

ʧʨʦʩʪʨʘʥʩʪ 

ʨʘʟʨʝʰʝʥʠʝ
ʥʠʟʢʦʝʥʠʟʢʦʝ ʠ 

ʚʳʩʦʢʦʝ

ʩʨʝʜʥʝʝʚʳʩʦʢ.ʚʳʩʦʢʦʝ-

ʩʨʝʜʥʝʝ

ʚʳʩʦʢʦʝ

ʛʣʫʙʠʥʘ 

ʧʨʦʥʠʢʥʦ-

ʚʝʥʠʷ

< ʤʤïʤ -

ʢʤ 

< ʤʤ- ʤ < ʤʤ < ʤʤ < ʤʤ(ʩʫʰʘ)

< ʤ- ʤ (ʣʝʜ)

< ʤï20 ʤ

(ʚʦʜʘ)

< ʤʤ

(ʩʫʰʘ)

ʤ(ʣʝʜ)

< ʤï20 ʤ

(ʚʦʜʘ)

ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ
ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʩʨʝʜʘʤʠ, ʩʚʦʡʩʪʚʘ ʩʨʝʜ.  ɺʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʬʘʟʦʚʳʭ ʩʦʩʪʦʷʥʠʷʭ. 

ɼʠʘʧʘʟʦʥ ʜʣʠʥ ʚʦʣʥ: ʦʪ ʋʌ ʜʦ ʢɻʮ

D/705.0 lj =D (ʛʨʘʜʫʩʳ)



ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʧʝʢʪʨʦʚ ʷʨʢʦʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʠʩʪʝʤʳ ʧʦʜʩʪʠʣʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ-ʘʪʤʦʩʬʝʨʘ
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TB ï̫ ʨʢʦʩʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʯʘʩʪʦʪʝn,  q- ʫʛʦʣ ʧʘʜʝʥʠʷ (0Ü, 53Ü, 55 Ü, 65 Ü)

Tsïʪʝʨʤʦʜʠʥʘʤʠʯ. ʪʝʤʧʝʨʘʪʫʨʘ, ʘk - ʢʦʵʬ. ʠʟʣʫʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ,

T(h) ïʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ ʚʳʩʦʪʝh,   Hïʚʳʩʦʪʘ ʦʨʙʠʪʳ ʩʧʫʪʥʠʢʘ,

-ʧʦʣʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʚ ʟʝʥʠʪʝ,

g(h) ïʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ,

ñ
¤

=
0

)( dhho gt

TC = - ʨʝʣʠʢʪʦʚʦʝ 

ʢʦʩʤʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ ʥʘ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʘʪʤ-ʨ .r



Afternoon Constellation, or A-Train

Several Earth-observing satellites closely follow one after another along the same orbital 

ñtrack.ò The satellites are in a polar orbit, crossing the equator northbound at 1:30 p.m. 

local time, within seconds to minutes of each other. This allows near-simultaneous 

observations of a wide variety of parameters.



ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ ʧʦ ʜʘʥʥʳʤ SLSTR

Sea and Land Surface Temperature 

Radiometer (SLSTR).

Sentinel-3 A. 
ɿʘʧʫʱʝʥ 16 ʬʝʚʨʘʣʷ 2016 

ʩ ʢʦʩʤʦʜʨʦʤʘ ʇʣʝʩʝʮʢ

ʅʘʤʠʙʠʷ



Landsat-8
14 April 2017

01:08 UTC

Aqua 

MODIS
14 April 2017,

03:55 UTC

The spring intrusion of the Kuroshio waters



ALOS PALSAR. Anticyclonic eddy

(Ɇ) (ɇ) (Ɉ) (ɇ) 

290 ɐɒ

(a) (b)

5

6

Honshu
Honshu

Hokkaido4

3

1

PALSAR image acquired 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 ï
warm waters , 2 - cold waters ,  3 ïwarm streamer ,  4 -6  and 5 ïcold small 
eddies , 6 ïwarm small eddy .

2



Aqua MODIS. 19 April 2009, 03:40 UTC

(c) (d)

5

5

6 6

Honshu

Honshu

Hokkaido

4

4

(c) Infrared image (31 -st channel) and (d) chl -a field 

2

2

3
3

1

1

1 ïwarm waters , 2 - cold waters ,  3 ïwarm streamer ,  4 and 5 ïcold small 
eddies ,    6 ïwarm small eddy . Red dotted rectangle marks the boundaries of 
PALSAR image. 



ALOS-2,    
4  Apr 2017



Global Precipitation Measurements (GPM)
Launch Date: Oct. 28, 2011, Orbit: Polar

Website:http://npp.gsfc.nasa.gov/

http://npp.gsfc.nasa.gov/


ɻʝʦʤʝʪʨʠʷ 

ʩʢʘʥʠʨʦʚʘʥʠʷ

Global Precipitation 

Measurements (GPM)
Launch Date: Oct. 28, 2011, 

Orbit : Polar

Website:http://npp.gsfc.nasa.gov/

http://npp.gsfc.nasa.gov/


This data from the GPM Core Observatory are 

validated and then released for free online at:  

http://pps.gsfc.nasa.gov

For more information and the GPM mission, visit:   

http://www.nasa.gov/gpm and   

http://www.jaxa.jp/projects/sat/gpm/index_e.html

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




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






GMI brightness temperatures

GCOM-W1 AMSR2



GMI brightness temperatures



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

ʂʘʥʘʣʳAMSR2

ʏʘʩʪʦʪʘ,

ɻɻʮ

ʐʠʨʠʥʘ 

ʧʦʣʦʩʳ, 

ʄɻʮ

ʐʠʨʠʥʘ ʣʫʯʘ, 

ʛʨʘʜ (ʨʘʟʨʝ-

ʰʝʥʠʝ, ʢʤ)

ʀʥʪʝʨʚʘʣ

ʚʳʙʦʨʢʠ,

ʢʤ

6.925/7.3 350 1.8 (35 x 62)

10

10.65 100 1.2 (24 x 42)

18.7 200 0.65 (14 x 22)

23.6 400 0.75 (15 x 26)

36.5 1000 0.35 (7 x 12)

89.0 3000 0.15 (3 x 5) 5

ɸʥʪʝʥʥʘ ʇʘʨʘʙʦʣʘ, D = 2.0 ʤ

ʇʦʣʦʩʘ ʦʙʟʦʨʘ1550 ʢʤ

ʋʛʦʣ ʧʘʜʝʥʠʷ 55Á

ɸʎʇ 12 ʙʠʪ

ɼʠʥʘʤʠʯ. ʜʠʘʧʘʟʦʥ2.7-340 K

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


MTVZA-GY

(Microwave 

Imaging/Sounding 

Microwave Radiometer)

Frequency

(GHz)

Band width

(MHz)

Effective FOV

(km km)

Imagery pixel

(km km)

Sensitivity 

(K/pixel)

10.6 100 89 x 198 32 ʭ 32 0.5

18.7 200 52 x 116 32 ʭ 32 0.4

23.8 400 42 x 94 32 ʭ 32 0.3

31.5 1000 35 x 76 32 ʭ 32 0.3

36.5 1000 30 x 67 32 ʭ 32 0.3

42.0 1000 26 x 60 32 ʭ 32 0.4

48.0 1000 24 x 43 32 ʭ 32 0.4

91.65 2500 14 x 30 16 x 16 0.6

Meteor-M ˉ 1(Sep 2009)

Meteor-M ˉ 2(July 2014)

Incidence angle 65 deg

Frequencies ɜ = 42.0 and 48.0 GHz are new ones for  remote sensing applications. An incidence 

angle ɗ = 65ois also new. It provides a potential swath width æLÓ 2000 km. Now æL = 1500 km due to 

shadowing by solar panels. In orbital conditions, the scanner channels sensitivity is 0.3-0.5 K/pixel.

MTVZA -GY was named in memory of Gennady Ya

Gus'kov (1919-2002, Moscow) - the Russian 

designer of various spaceborneinstruments. 

Measurements with Vertical (V) and Horizontal (H) polarization

Scanner characteristics



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 



ʊ(̫48ɻ)
ɸʨʢʪʠʢʘ, 

31 ʠʶʣʷ 

2014.
ʉʝʚʝʨʥʳʡ 

ʤʦʨʩʢʦʡ 

ʧʫʪʴ



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 



ʃʝʜʷʥʳʝ ʚʦʣʥʳ  ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʪʦ

ʈʉɸ  RADARSAT



Taiwan Banks

É ESA

É ESA

27 Jul 1994, 14:31 UTC

19 Dec 1997, 02:40 UTC

É ESA

ʇʝʩʯʘʥʳʝ ʚʦʣʥʳ ʚ 

ʊʘʡʚʘʥʴʩʢʦʤ ʧʨʦʣ.

ERS-2 SAR

ʂʠʪʘʡ
16 June 1999, 02:43 UTC 



ʂʘʨʪʘ 

ʩʧʣʦʯʸʥʥʦʩʪʠ 

ʣʝʜʷʥʦʛʦ 

ʧʦʢʨʦʚʘ ʚʦʢʨʫʛ 

ɸʥʪʘʨʢʪʠʜʳ: 

1 - C > 50% 

2 - C < 50 % 

ʂʦʩʤʦʩ -243, ʩʝʥʪʷʙʨʴ 1968



ɺʘʨʠʘʮʠʠ ʷʨʢʦʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʜ ʤʦʨʩʢʠʤʠ ʠ 

ʤʘʪʝʨʠʢʦʚʳʤʠ ʣʴʜʘʤʠ ɸʥʪʘʨʢʪʠʢʠ

ʂʦʩʤʦʩ-243, ʩʝʥʪʷʙʨʴ 1968



ʈʝʛʠʩʪʨʘʮʠʷ ʜʘʥʥʳʭ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʥʘ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ 

ʙʫʤʘʛʝ



ɼʣʠʥʘ ʚʦʣʥʳ, ʩʤ 8.5 3.4 1.35 0.8

ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʦʪʘ, ɻɻʮ3.5 8.8 22.2 37.5

ʐʠʨʠʥʘ ʜʠʘʛʨ. ʥʘʧʨʘʚʣ., ʛʨʘʜ8.6 4.0 3.6 4.0

ʕʬʬʝʢʪʠʚʥʦʩʪʴ(%) 80 85 76 95

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ(K) 0.7 0.5 0.9 1.3

ʇʦʣʝ ʟʨʝʥʠʷ (ʘʧʦʛʝʡ) (ʢʤx ʢʤ) 50 x 50 22 x 22 20 x 20 22 x 22

ʇʦʣʝ ʟʨʝʥʠʷ (ʧʝʨʠʛʝʡ) (ʢʤx ʢʤ) 35 x 35 15 x 15 13 x 13 15 x 15

ʋʛʦʣ ʧʘʜʝʥʠʷ, ʛʨʘʜ 0

ʂʦʩʤʦʩ-243ʙʳʣ ʟʘʧʫʱʝʥ 23 ʩʝʥʪʷʙʨʷ1968ʛ. ʅʘʢʣʦʥʝʥʠʝ ʦʨʙʠʪʳ 71.3,̄ 

ʘʧʦʛʝʡ ï319 ʢʤ, ʧʝʨʠʛʝʡ - 210 ʢʤ.

ʇʘʩʩʠʚʥʦʝ ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʦʢʝʘʥʘ ʥʘʯʘʣʦʩʴ 

ʚ ʉʉʉʈ ʚ ʥʘʯʘʣʝ 1960 ʛʛ. ʇʝʨʚʳʝ ʚ ʤʠʨʝ ʩʧʫʪʥʠʢʠ ʩ 

ʤʠʢʨʦʚʦʣʥʦʚʳʤʠ ʨʘʜʠʦʤʝʪʨʘʤʠ ʂʦʩʤʦʩ-243ʠ ʂʦʩʤʦʩ-384.

ʂʦʩʤʦʩ-243 ʠ ʂʦʩʤʦʩ-384

͔͙͙͙̆͊ͪ͊ͭͪͫͭ͟͟ ͙͔͍ͪ͊͒ͦͣͭͪͦ ͤ͊ ͙͔ͫͨͯͭͤ͟ ˴ͦͫͣͦͫ-243



ʐʠʨʦʪʥʳʝ  ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʥʦʡ ʤʘʩʩʳ ʚʦʜʷʥʦʛʦ ʧʘʨʘ (ʩʣʝʚʘ) ʠ ʚʦʜʦʟʘʧʘʩʘ ʦʙʣʘʢʦʚ 

(ʩʧʨʘʚʘ) ʥʘʜ ʦʪʜʝʣʴʥʳʤʠ ʦʢʝʘʥʘʤʠ ʠ ʥʘʜ ʄʠʨʦʚʳʤ ʦʢʝʘʥʦʤ ʚ ʩʝʥʪʷʙʨʝ 1968 ʛ. 

(ɹʘʰʘʨʠʥʦʚʠ ʄʠʪʥʠʢ, 1970)

ʇʘʨʦʩʦʜʝʨʞʘʥʠʝ ʘʪʤʦʩʬʝʨʳ, ʛ/ʩʤ2 ɺʦʜʦʟʘʧʘʩ ʦʙʣʘʢʦʚ, ʢʛ/ʤ2

Mw = 1,24 1019ʛ

Vʩʨ= 2,4 ʛ/ʩʤ2

ʂʦʩʤʦʩ-243



ʇʦʜʚʝʜʝʥʳ ʠʪʦʛʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʚ ʧʦ ʤʠʢʨʦʚʦʣʥʦʚʦʤʫ 

ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ 

ʟʦʥʜʠʨʦʚʘʥʠʶ ɿʝʤʣʠ ʠʟ 

ʢʦʩʤʦʩʘ. ʇʦʢʘʟʘʥʳ 

ʚʦʟʤʦʞʥʦʩʪʠ  ʦʮʝʥʢʠ ʊʇʆ, 

ʩʢʦʨʦʩʪʠ ʧʨʠʚʦʜʥʦʛʦ ʚʝʪʨʘ, 

ʧʘʨʦʩʦʜʝʨʞʘʥʠʷ 

ʘʪʤʦʩʬʝʨʳ, ʚʦʜʦʟʘʧʘʩʘ 

ʦʙʣʘʢʦʚ, ʧʘʨʘʤʝʪʨʦʚ 

ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ.

ʀʟʜʘʪʝʣʴʩʪʚʦ çʅʘʫʢʘè

ʄʦʩʢʚʘ, 1974

ʂʦʩʤʦʩ-243, ʂʦʩʤʦʩ-384

ɻʫʨʚʠʯɸ. ʉ.,Kʫʪʫʟʘɹ.ɻ. ñʂʆʉʄʆʉ-

243ò ïʧʝʨʚʳʡ ʚ ʤʠʨʝ ʵʢʩʧʝʨʠʤʝʥʪ 

ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ɿʝʤʣʠ ʠʟ 

ʢʦʩʤʦʩʘ ʨʘʜʠʦʬʠʟʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ //ʀʩʩʣʝʜʦʚʘʥʠʝ ɿʝʤʣʠ 

ʠʟ ʢʦʩʤʦʩʘ. 2010. ˉ 2. ʉ. 14-25.



ʅʝʤʥʦʛʦ ʠʩʪʦʨʠʠ (ʧʦʯʪʠ ʟʘʙʳʪʦ)
Å Cosmos 243

National Space Science Data Center Collection Search Results: There 

were no data collections returned.

Å NSSDC/COSPAR ID: 1983-099A

Å 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. 

ʂʦʤʧʨʝʩʩʦʨ ʤʘʩʣʷʥʳʡ FIAC Cosmos 243. ʂʦʤʧʨʝʩʩʦʨ Cosmos 243 

(1,5ʢɺʪ) Fiac

Å ʌʦʥʘʨʴ ʂʆʉʄʆʉ"ACCU 1500LEDRUB" ʘʢʢʫʤ., ʦʙʨʝʟʠʥʝʥʥʳʡ ...

shop.hyperauto.ru ü ... ü ʌʦʥʘʨʠ

Å ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ Kosmos 1500 Ni-MH R6 (AA) - ʅʠʢʩ

www.nix.ru/.../1.2V_1500mAh_Size_AA_60679.html

Å ʂʫʧʠʪʴ Kosmos 1500 Ni-MH R6 (AA) ʮʝʥʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʬʦʪʦ, ʪʝʩʪʳ

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.

http://shop.hyperauto.ru/vladivostok/catalogue.php?action=item&id=f6748
http://shop.hyperauto.ru/vladivostok/catalogue.php?action=section&id=141
http://www.nix.ru/autocatalog/rechargeable_batteries_chargers/1.2V_1500mAh_Size_AA_60679.html


ʃʝʜʷʥʦʡ ʧʦʢʨʦʚ 14-24 ʦʢʪʷʙʨʷ 2014 ʛ.

ʄʦʨʝ ʃʘʧʪʝʚʳʭ ʠ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʝʤʦʨʝ 23.10.2014: (ʘ) ʷʨʢʦʩʪʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʯʘʩʪʦʪʝ 89,0 ɻɻʮ ʥʘ ʛʦʨ. ʧʦʣʷʨʠʟʘʮʠʠ ʧʦ ʠʟʤʝʨʝʥʠʷʤ 

ʨʘʜʠʦʤʝʪʨʘ AMSR2 ʩʦ ʩʧʫʪʥʠʢʘ GCOM-W1 ʚ 00:44 ɻʨ. ʠ (ʙ) ʠʟʦʙʨʘʞʝʥʠʝ 

ʚ ʧʦʣʦʩʝDNPʨʘʜʠʦʤʝʪʨʘ VIIRS ʩʦ ʩʧʫʪʥʠʢʘ Suomi-NPPʚ 01:24 ɻʨ.





ʉʧʫʪʥʠʢʦʚʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʉʄʇ ʚ ʨʘʡʦʥʝ ʅʦʚʦʩʠʙʠʨʩʢʠʭ ʦ-ʚʦʚ 23.10.2014: 

ʧʨʠʚʦʜʥʳʡ ʚʝʪʝʨ ʧʦ ʜʘʥʥʳʤ ʨʘʜʠʦʤʝʪʨʘ AMSR2 ʟʘ 02:23 ɻʨ. ʚ ʤ/ʩ (ʘ) ʠ 

ʩʢʘʪʪʝʨʦʤʝʪʨʘ MetOp-A ʟʘ 4:19 ɻʨ. ʚ ʫʟʣʘʭ (ʙ) ʠ ʠʟʦʙʨʘʞʝʥʠʝ ʈʉɸSAR-C 

ʥʘ ɻɻ-ʧʦʣ. ʩʦ ʩʧʫʪʥʠʢʘ Sentinel-1A ʟʘ 07:40 ɻʨ. (ʚ). 



ʀʟʦʙʨʘʞʝʥʠʝ 

ʈʉɸSAR-C 

ʥʘ ɻɻ-ʧʦʣ. ʩʦ 

ʩʧʫʪʥʠʢʘ 

Sentinel-1A

19 ʦʢʪʷʙʨʷ ʚ 

08:10 ɻʨ. 

ό͊ύ



Charter Members and Space Resources

ʉ 12 ʤʘʨʪʘ 2011 ʛ. ʧʦ ʟʘʷʚʢʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʗʧʦʥʠʠ 

ʘʢʪʠʚʠʨʦʚʘʥʘ ʨʘʙʦʪʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʭʘʨʪʠʠ çʂʦʩʤʦʩ ʠ 

ʢʨʫʧʥʳʝ ʢʘʪʘʩʪʨʦʬʳè: ʤʠʨʦʚʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʦʧʝʨʘʪʦʨʳ 

ʧʨʦʚʦʜʷʪ ʦʧʪʠʯʝʩʢʫʶ ʠ ʈʃ-ʩʲʝʤʢʫ ʨʘʡʦʥʘ ʢʘʪʘʩʪʨʦʬʳ ʚ 

ʗʧʦʥʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ɸʕʉ çʌʫʢʫʩʠʤʘ-1è. 



Epicenter-1 and epicenter-2 indicate those of the M9.0 earthquake on March 11 

and the M6.1 earthquake on March 19, respectively. 

There are so 

many color fringes 

over the whole 

area in the image. 







ɸʚʘʨʠʷ ʥʘ 

ʥʝʬʪʷʥʳʭ 

ʧʣʘʪʬʦʨʤʘʭ 

ʚ ɾʸʣʪʦʤ 

ʤʦʨʝ

Oil spill monitoring by 

remote sensing

http://cearac.poi.dvo.ru



Envisat ASAR. 11 June 2011. Polluted area 65 km2

Image courtesy of ESA - European Space Agency



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

Sanchy drift path given by

ñLe Mondeò newspaper

dated 20 January 2018

6 January

collision

14 January

115m sinking

4. Sentinel-2 MSI -

2018-01-20 02:10:09

5. Sentinel-1 C-SAR IW -

2018-01-20 09:28:53

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



Sanchi oil spill 



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)

Sanchi oil spill 
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ʈʘʟʣʠʚ ʥʝʬʪʠ ʚ ɺʦʩʪʦʯʥʦ-ʂʠʪʘʡʩʢʦʤ ʤʦʨʝ ʧʦʩʣʝ ʘʚʘʨʠʠ ʪʘʥʢʝʨʘ Sanchi 

ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʈʉɸ PALSAR-2 ʥʘ ɻɻ ʧʦʣʷʨʠʟʘʮʠʠ ʩʦ ʩʧʫʪʥʠʢʘ ALOS-2 

18 ʷʥʚʘʨʷ 2018 ʛ. ʚ 03:33 ɻʨ.



Sanchi oil spill 







ɿʘʣ. ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʈʉɸ PALSAR-2 ʥʘ ɻɻ ʧʦʣʷʨʠʟʘʮʠʠ 

ʩʦ ʩʧʫʪʥʠʢʘ ALOS-2 30 ʜʝʢʘʙʨʷ 2017 ʛ. ʚ 03:22 ɻʨ. (ʘ) ʠ ʧʨʦʬʠʣʠ ʋʕʇʈ 

ʚʜʦʣʴ ʩʝʯʝʥʠʡ 1, 2 ʠ 3 ʯʝʨʝʟ ʧʦʣʦʩʳ ʣʝʜʷʥʦʛʦ ʩʘʣʘ.



SMOS SMAP
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FIRST SMOS SALINITY MAP 
by J. Tenerelli, CLS, Brest, 10 Feb 2010 

Comparing SSS map generated with 3 

days of SMOS data (ascending orbits 

29-31 Jan 2010) and World Ocean 

Atlas climatology for January.  

No data averaging. Degraded results 

in field-of-view borders, near coast, 

and in areas of strong wind







The Amazon plume

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

processed by MTS processed by MTS

I. Corbella


