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TAKING THE PULSE
OF THE PLANET

Essential Climate Variables are key indicators that
describe Earth's changing climate. Scientists use
these variables to study climate drivers, interactions
and feedbacks, as well as reservoirs, tipping points,
and fluxes of energy, water and carbon.

The climate-quality datasets produced by the Climate
Change Initiative are a major contribution to the
evidence base used to understand climate change.

' Satellite products provide

a valuable complement to in-situ
measurements. These observations
are valuable (high confidence)

for regional applications since

they provide multi-channel images
at very high spatiotemporal
resolutions g

From space, the evidence

for climate change is compelling
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Operational status of GLOSS tide guages

®© Work layers

Because there is overwhelming global quasi-synoptic coverage
over the ocean from Earth Observation Satellites
it is fundamental to ensure that these data are traceable to
Metrology standards (the foundation of Interoperability)

This is essential if Earth Opbservation and in situ observations
are to be used with confidence.

Likewise, In situ observations must also be traceable to
Metrol ogy
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Core principles of metrology @esa

STABILITY INTEROPERABILIT COHERENCE
Century scale equivalence world wide Combining different measurements

2

*These numbers are from the CODATA 2017 special adjustment. They were
calculated from data available before the 1" of July 2017

20 May 1875 20 May 2019

TRACEABILITYJ UNCERTAINTY COMPARISON




Steps to a FRM Uncertainty
budget

=3 % =
4-p- T ==
MEASURAND IIRACEAB/IERIRY UNCERTAINTY CALCULATE
01 02 03 04
Define the Establish the Evaluate each Calculate the Store
measurand traceability source of product and relevant
and with a uncertainty its information
measurement diagram and fill out an uncertainty for future
function effects table users

Guidance documentation and training
materials available at  www.ga4eo.org
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GeoMatLab
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CRS1 calibration site in southwest of Crete for the Chinese HY-2

GNSS site

Tide gauges
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approximation due to far-zone =>
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Assumption 3: Gaussian Ocean

oo(x, y, z) assumed to be gaussian
with skewness of 0.1

1
1 22 A (2 3z
O'D(ma Y, z) = Pu{ \/%O’z exP( - E) |:1 + ?(?z - U_z):| }
T
s = 0 assumed E.M skewness Assumption 3b

1

1 22 X [ 2° 3z vs [ z

=P —_— = —— 1 _ —= - — ] = = —

70(®: 9, 2 “{ maze"p( 202)[ "% (o% oz) 3 (o)]}

1

o is sea surface height and Pu is amplitude of waveform and used o )  (ocean topography skewness) is
SWH = 4o, derive backscatter coefficent o (2, ¥, 2) given in input as 0.1
Gaussian distribution of ocean heights ’

Squared

Multilook

~dy - dz + N(tp)

Assumption 2: Antenna Pattern

52 is the squared antenna G is the antenna Gain at

boresight (characterised on

034g is 3dB antenna
pattern aperture

(characterised on ground) | mispointing ground)
| \
v
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3dB

G (, y) assumed to be gaussian
and isotropic
(Ox3qB = Oy3aB = O34B):

Assumption 4: Point Target Response

|sin c|2 approximated as gaussian with
std oy
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Fiducial Reference Measurements (FRM) @esa

Fiducial Reference Measurements (FRM) are a suitedependent, fully characterized, and traceable ground measuremen

that follow the guidelines outlined by the GEO/CEOS Quality Assurance framework for Earth Obsépyation. (

fiducial reference
%] measurements
for vegetation

\\ fiducial reference
/% | measurements for
i#// satellite ocean colour

fiducial reference
temperature

measurements

https://ships4sst.orqg/ https://frm4soc.org/ http://www.frm4sts.org/ https://www.frm4alt.eu https://frm4veq.orqg/

FRM-BOUSSOLE: Buoy for the acquisition of long-
term optical time series
CLIMATE MEASURSHENTS. http://www.obs _ -vlfr.fr/Boussole
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" “Fiducial & Pandonia FRM: Fiducial Reference Measurements for
Measurements GRAG ) DONLON Ground-Based Direct-Sun Air-Qu

ALBERT C. PARR

for Satellite https://www.pandonia _ -global - network.org/
Ocean Colour

o = 0 VO S v o oumEs Fiducial Reference Measurements for F R M
e Sensing POENCES Ground-Based DOAS Air-Quality Observations DO AS
P .x INE ;

https://frm4doas.aeronomie.be/

14

- o= |l =

i
I

Il =2 = b BH 5% 2 = = T > THE EUROPEAN SPACE AGENCY


http://www.obs-vlfr.fr/Boussole
http://qa4eo.org/
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