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LENILESIana Sensors:

Active i/icionEias
WS 'ﬁit~"ping’ fromi space, measure returning signal

Passuv"- Microwave
= 23 ure microwave energy emitted from earth

= : V|5|ble/Near IR Imaging
_,-'.%;__.,_ ' Measure visible light and heat reflected off earth

= 5B Thermal Imaging
— Measure ‘black body’ temperature emitted from earth

. Multi-spectral Imaging

— II\B/Ieac?ure across microwave, visible/NIR and thermal
ands



Active Mic; owave —

EII5015: £ _R ASAR
REU _rr_y |h1age at radar wavelengths
FI#_AE : Radarsat, Envisat
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= Re ‘Tutlon down to 10 m
D, rameters Ice, waves, swell, internal waves
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Active MIC 0O\

SENS0 ands/kascat ASCAT, (NSCAT)
Mers u"“ Backscatter ~ surface roughness ~ wind speed
Hown! |on: QuikBird, Metop, ERS-2 (ADEOS, ERS-1)

-;_i-fr- 50 utlon 25km
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J#Parameters Ice, Wind vectors
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QuikScat wind vectors: 2008/04/28 - evening passes - Global
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Remote Sesing Systems f

WWW.remss.com
0 : . . . . | | . .
144207¢ 13.02UT¢ M24UTC 0g42007C 0800 UTC 0618 UTC 0436 UTC 0256 UTC WABLTE 230BUTC APUTC  1848LTC 1806 UTC 1624 UTC
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SE50rs: SSALT, NRA-2, RA-2, GFO RA

M‘—‘s}:.i& ies: time ~ altitude; signal shape ~ wave
€ Tit Signal scatter ~ wind speed

= --_;_ own on: Jason, Envisat, GFO (ERS-1, ERS-2,
‘Topex/Poseldon)

- : — .—"Resolutlon 5 km along track. No swath

— Parameters: Significant Wave Height, Wind Speed,
Ocean Surface Topography, Mesoscale Ocean
Features, Derived Geostrophic Currents



Jason Sea Level Residuals NOY 20 2006
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Jason Sea Level Residuals JAN 8 2008
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Passuve
Ser ]Jo TMI SSM/I, AMSR, AMSU

Mw}» res: Brightness temperatures from surface and
3 r ospherlc radiation at multiple wavelengths in
== = MICrowave spectrum

—--

--=—'Flown on: TRMM, DMSP, AQUA, MetOp
Resolutlon 25 km in 1400 km wide swath

— Parameters: ocean surface wind speed, ice cover and
age, integrated columnar water vapor, cloud liquid

water, precipitation rate, and sea surface temperature
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Remote Sensing Systems
wWww.remss.com
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MI 28 April 2008 Evening Pass sadillhiilull e

wWww.remss.com

Sea Surface Temperature (degree C) Atmospheric Water Vapor (mm)
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Passive \[‘

ﬁnJorJ . MVISR, AVHRR, MODIS, MERIS,
ATS Jrﬁ ) AWIFS
_ rmm _..5 Brlghtness at multiple wavelengths
— HWH on: Multiple platforms
;-::: Resolutlon From 100s of metres

.—-1_._--

- = Parameters: cloud incl low cloud/fog, ocean colour,
-~ turbidity, dust, aerosols
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INENEESE TC éa_wtej(ili-ma

elowalfcoverage (not just shipping routes)

Dople sjvf: d severe weather conditions

Voltjggle ef)f observations

= ._Lva ~cahbrated against in situ measurements
. Uﬂi re- -processing for new algorithms
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—.—"

i
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— Mmlmal subjective human interpretation



el e

S

|]]’J’]j[dl‘C S @I:Qg_@ngew

QIEOMIPIELE weather observation

Affee eJ y severe weather

UJ’lfJ'.) o capture some extreme events

ed diurnal coverage from sun synchronous
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f‘-' "ijlted coastal coverage

- Short observational history unsuitable for long time
series, climate change trends etc



ScSERSIUTIES

o

WinaiSpeed (Quikseat
Sigjrlifie lﬁ Wave Height (Multiple altimeters)
r\rmo,,)r erlc Moisture and Precipitation (SSM/I)

- e Sea Ice
e Ocean Colour
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SEIS0]E SeaWWinds scatterometer on Quikscat
oe [ice: Remote Sensing Systems

s‘ jon: 25 km

h Width: 1800 km

‘ime Series: ~ 9 years

*-'-’(‘)"bservatlons ~ 2.2 billion

e Parameter: Wind speed vectors at 10 m (~ 10
minute averaged)

e Processing: Already QC'd and flagged. Bin on
regular grid and calculate statistics
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Mean Wind Speed (0.25 degree)
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Max Wind Speed (0.25 degree)




Std. Dev. of Wind Speed (0.25 degree)
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| FID 414446
Shape Point
Lat 14,375
LI:IFIEI 95,125

Mean  19,520000

Sdev  15.640000
Max 73440000
Dir 22

Mobs 281
Sfrong 44

Gale 15

Storm 4




Qui ks_c

d Speed

at

] . ";-.'.I':“"‘ . | Lat 9,875 |
N \M ] Long  53.375§

Mean 15,000
Sdev 3.6

¢ Max 24.63 |
Dir 28

| Mobs 345
Strong 2
Gale 0

[Lat  9.875
Long  53.375§
Mean  7.3700%

| Shey 3.9
Max 16.89 ¢
| Dir 72
Mobs 289
Strong 0O
Gale ]
Lat 3,875
Long 53.375
Mean  28.000.%

| SDew 4,37
Max 41,73
Dir 202

|Mobs 378
Strong 92
Gale g

| Lat 3.875
Long 53.375
Mean  9.3500%
sDev 5.2 a8
Max 2243
Dir 202
Mobs 361
atrong 0O
Gale ]
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. Envisat, Topex/Poseidon, Jason,
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"'"rce JPL PODAAC, ESA, USN
‘tlon 5 km
h Width: Nil
| fT1me Series: ~ 36 satellite years
‘e Observations: ~ 600 million
e Parameter: Significant Wave Height

e Processing: Extract from geophysical data
records, QC, bin on 4 degree grid, calculate
statistics
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Mean Significant Wave Height (0.25 degree)

August

November




Max. Significant Wave Height (0.25 degree)

Jovember




Standard Deviation of Significant Wave Height (0.25 degree)
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cant Wave Height

Signifi
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E&’.@—_ i§ Field

T H 2015 %

9,875 {4
53.375)

Latitude
Longitude
Mean
SDew

Latitude
Longitude
Mean

| SDev

ag Latitude  9.875 §.=
% Longitude 53,375
127000 &
0.49 #
S Max 2.24

e MNobs 85
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507 VI/1 on DMSP and TMI on/ TRMM
el el rce Remote Sensing Systems
es__r_ |_0n 25 km

Swath Width: ~ 1400 km
— ‘fme Series: ~ 51 satellite years
;'- ‘Observations: ~ 41 billion

e Processing: Already QC'd and flagged. Bin in
regular grid and calculate statistics

D)

l.r



SSMI Mean Atmospheric Water Vapour




SSMI Mean Cloud Liquid Water




SSMI Percentage Occurrence Precipitation




SSMI Mean Precipitation Rate




Atmuspherig Water Vapour

o5 %:"ii.-: . i
o 7 e e







Preipjt}atiun Rate
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'hat is GPCP?

The Global Precipitation Climatolo gy Project (GPCE) is an element of the Glokal Energy and Water Crocle
Experiment {GEWEX) of the World Climate Research Programme (WCRP). It was established by the WCEP in
1286 with the initial goal of providing monthly mean precipitation data on a 2.5%=2 3 latitude -longitude grid.
MMonthly mean precipitation estimates are being produced beginning in 1979 and planned to go through

The GPCE Quarterlv'Semi-Aninual Eepotts

The GPCP citation list

How to access the data?

These data are available from the WDCA.

How 1s the GPCP orocanized?
The GPCP is organired as follows.

& [E Component

# MNicrowave Component

& In Bitu Component

# DNlerge satellite and Gauge Data

ANNOUNCEMENT

ssessment of Global Precipitation
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SSMI Wi Speed

Latitude

il [

Mean 25,360
| SDev 4,23
X _ 41.9%
- I':-ID el




Mean Wmd Speed

o Latitude

Longitude
Mean
ahey
Max_
Mobs

Longitude
Mean
aDew
Max_
Mobs

: Longitude
Mean

¢ Latitude
Longitude
Mean
sDev
Max_
Mobs

9.875 ki

53.375
15,0408
4,16 &
32.64

Lu:nngltude
Mean
Sdev
Max_

o L ongitude
b

Mean
Sdev
Max_
Mobs

Longitude
Mean
Sdev
Max_
Mobs

e Latitude

Longitude
Mean
Sdev
Max_
Mobs

Lat

§ Long
Mean
Sdev
Max
Dir
Mobs
Strong
Gale

4 Lat
Long
Mean
SDew
Max
Dir
Mobs
Strong
Gale

g Long
,...‘ Mean
SDew
Max
Dir
M Mobs
Strong
Gale
Lat
Long
Mean
SDew
Max
Dir
Mobs
Strong
Gale

9.875
33.375
89,3500
5.2
22,43
202
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0
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Blended Sea Winds

Frequently Asked
Ouestions

Summaryv Data Access Bibliographv Contact

Summary

The Blended Sea Winds contain globally

gridded, high resclution ocean surface vector :.:ﬂﬂ‘__;‘f‘“ {mos): Sme=2008:02:24: 002
winds and wind stresses on a global 0.25° grid, - .. y
and multiple time resolutions of 6-hourly, daily, =| o e e e B, (et
monthly, — and  1i-year  (1995-2005) [} g »." e W

climatological monthlies. The period of record is g, ; L .4

g July 1987 - present. The wind speeds were . =
generated by Dblending observations from : =
multiple satellites (up to six satellites since T ——
June 2002; Figure 2). The wind directions “JFl'gurel— Click on image to see latest
came from two sources depending on the animation (3mb)

Please read disclaimer for the near-real-itme
products

products: for the research products the source
is the NCEP Reanalvsis 2 (NRA-2) and for
near-real-time products the source is the
ECMWF NWP. The wind directions were
interpolated onto the blended speed grids.
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http://www.ncdc.noaa.gov/oa/rsad/seawinds.html




Acce=sibility | Contactz | Enguiry Form| Login

| o

Search: |

GHRSST-PP

GODAE High Resolution Sea Surface Temperature Pilot Project

W

What's New

- Home

Integrated SST Data Products.

* Latest S5T map
* What is GHRSST PP?

= Added: 21-04-20038

> Site Map
> Data Access
> Applications

» Data Products

* Product Validation

> Science Team &
Groups

> GHRSST articles

* Operational
Announcements

> Contact us

> GHRSST-PP Metrics

Dashboard
* What's New

The Global High-Resolution Sea Surface Temperature {5$5T) Pilot Project
(GHRSST-PP) provides a new generation of global high-resolution (=10km) 55T
procducts to the operational cceanographic, meteorological, climmate and general
scientific community.

Every day, GHRSST-PP global
processing  systems combine
several complementary satellite and
in situ 55T data streams together
and deliver integrated 33T products
with supporting data in a common

netCDF format.

Click image for Todays Global SST

Mores=

Data Access

Applications

GHRSST PP data """'«-"’rﬁ:' r A variety of

products are freehy .
available in real time ’
ewvery day through

applications are now
u=zing GHRSST-PP
product=s and

GMPE median
ensemble includes
Canadian Met.
Senvice 1-3degree
55T...

Read More

Added: 16-04-2003
JPL GDAC filling
L2P files with
ancillary data

Read More

Added: 10-04-2008
NAVOCEAND 10km

Analysis mow
available inm L4
netcdf

Read More

5 ~___warious delivery [ — L el
Calendar FEMICEE GHRSST-PPIX 5T
> Documents Meeting
Registration open
S e | _— Project reference Meetings, sl man e
- = FEERR u:lu:u:un‘_uents provide X waorkshops and key GHI;S-S‘I::F;F-;J-“
o= ﬁ a detailed dates for the datacast i
o description of the GHRSST-PP T mﬁi :
Met Office u : plans and activities Regional/Global p ng:
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Mitiesensor, multi-platform foundation SST
G eoJrrw Onary and sun-synchronous platforms
Mlh_fc ave and' thermal imaging sensors
== real -time swath (L2P) products

r
i —
- i
- B

—.-P—‘

=5 e*mapped (L3) products

il
—

'-’(‘Dpnmally interpolated gridded regional and global
(L4) analyses to 5 km and 6 hourly resolution

e Best copy re-analysis datasets for climate studies






PROJECT DESCRIPTION
Participants & Status

CLOUD DATA
Maps & Plots
Available OnsLine

OTHER RELATED DATA
Maps & Plots
Availabla On-Lina

DATA ANALYSIS
To Understand Climate

-,
H !
GCSSOIE \ GEWEX Cloud System Study

(e o : —£)
N fata Integratian for Made! Evaluation
3

WHAT'S NEW

DATA PRODUCT
DOCUMENTATION
k& Software Available
OnsLine

RELATED PROJECTS
Web Sites & Data Centers

FURTHER INFORMATION

IECCPANALYSIS
SOFTWARE



iy 31 hourly’ geostationary satellite brightness
mr)errjr"k e In all'channels
Q)Y er:;ﬁo satellltes since 1978

-"_)pe determined by reflectance and
—ten peltature from pairs of IR and VIS/NIR images

i = _-' __,_.
_-. "'-ﬂ_..—l_.——-




Tetal Cloud Cover




1oc| National Snow and Ice Data Center

RACTIVE Arcnive Uiy,

._--'

, ?_rchives and distributes brightness temperature data, polar
“'atellite imagery, sea ice data, snow cover data, and ice sheet data.

__|._'

f ‘- NSIDC distributes visible and infrared data from the TIROS
: |V ertlcal Sounder (TOVS) suite of instruments, the MODIS instruments, and
—mstrument

'_'t—_r -

'EI':IDAR— NSIDC distributes laser data from the GLAS instrument.

—

o
Tme AVH

:
L .
= ;—-____ __._

Passive Microwave: NSIDC distributes passive microwave data from the AMSR-E
instrument, the AMSR instrument, the SSMR instrument, and the SSM/I instrument.

Active Microwave: NSIDC distributes active microwave data from the RADARSAT
instrument, scatterometer instruments, and radar altimeters.


http://nsidc.org/daac/projects/visible_infrared/index.html
http://nsidc.org/daac/projects/lidar/index.html
http://nsidc.org/daac/projects/passivemicro/
http://nsidc.org/daac/projects/activemicro/

mum Arctic Sea Ice Extent
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Ocean Color Time-Series Online Visualization and Analysis

Welcome to the Ocean Color Time-Sernies Online Visualization and Analysis System! This system is based on the GES-
DISC Interactive Online Visualization and AMalysis Infrastructure (Giovanni) which was developed by the GES DISC
DAAC to provide users with an easy-to-use, Web-based interface for the visualization and analysis of the Earth Science

data.

The COcean Color Time-Series Project (REASoMN CAM, Dr. Watson Gregg, PI) currently employs Giovanni for the
visualization and analysis of SeaWIiFS ocean color data, and MODIS Aqua ocean-color and S5T data processed by the
Ocean Biology Processing Group (OBPG). In the future, merged (multiple mission) data products will be added.

Ocean Color Time-Series Online Visualization and Analysis

Product Description
OBPG MODIS-Aqua Monthly Global 9-km Products
OBPG SeaWiFs Monthly Global 9-km Products
OBPG SeaWiFs 3-Day Global 9-km Products
GSM Merged Monthly Global 9-km Products
GSM SeaWiFs Optical Monthly Global 9-km Products
GSM Modis-Aqua Optical Monthly Global 9-km Products
NOBM Assimilated Monthly Global Products

NOBM Assimilated Daily Global Products

Java Link

JAVA Version

Mon-Java Link

Non JAVA Version

JAVA Version

Mon JAVA Version

JAVA Version

Mon JAVA Version

JAVA Version

Mon JAVA Version

JAVA Version

Mon JAVA Version

JAVA Version

Mon JAVA Version

JAVA Version

Mon JAVA Version

JAVA Version

Mon JAVA Version




b The International Research Institute
for Climate and Society
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Sauellite SENSors provide a massive volume of

C data that can be used to develop

r“lm 2] Iogles of some variables also measured by
.. _-_n: = 1tu ebservations.

= == These data are already in the public domain
= (USA) or available to researchers (Europe)

"_"-P We cannot ignore them, but
e Which is the right JCOMM group to exploit them?

e \What products should be developed?

c
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