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CCI

Climate Change Initiative

ESA’s 165-MEuro R&D Programme (2010-2024)
to exploit the full potential of Earth Observation
in support of Climate Research and Assessment

Produces long time series of Essential Climate Variables (ECVs)
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Mature and New ECVs in the CCI
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CCIl achievements to date &\%esa

: Py 178 1. 3 ECVs transferred
Y, ¢ — e T e to Copernicus
o o Institutions | . ...”... S Gbgmiglgg
7 = A’ 9 B
E Juences @ ek ]Ect)Ot_l— million
@< IPCCARS
%%\\\ 28 ConI:ributing
§§ authors
== 1 5 Papers,

cited 60 times
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Satellite and archived data

Generating an ECV
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Understanding
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CCI products time coverage
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Some Examples
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ESA Cloud_cci AVHRR-PM v3.0 CDR

Low-level Cloud Fractional Cover (CFC) decadal trend 1995-2016

40N

30N

(=]
Trend [% per decade]

-4

90w 80*W W 60"W S0°W A0TW 0w 20°W

Fig. 1: ESA Cloud_cci AVHRR-PM v3.0 decadal low-
level Cloud Fractional Cover (CFCj,,) trends.
Monthly mean Level-3C data on a regular 0.5° x 0.5°
grid used. The temporal range is 1995-2016. Unit is
% CFC per decade. Dotted areas contain insignificant
trends (p > 0.05).

BOA total Cloud Radiative Forcing (CRF) decadal trend 1995-2016

4

3

40°N

30°N

(=]
Trend [Wm™? per decade]

R ' pscnl W,

Fig. 2: ESA Cloud_cci AVHRR-PM v3.0 decadal total
(net) surface Cloud Radiative Forcing (CRF)
trends. Net CRF calculated as SWCRF + LWCRF.
Monthly mean Level-3C data on a regular 0.5° x 0.5°
grid used. The temporal range is 1995-2016. Unit is
Wm-2 per decade. Dotted areas contain insignificant
trends (p > 0.05).

{tesa

- Low-level clouds are increasing between 40°W and 30°W, and 20°N and 40°N,

however only in the center of that region the trend exceed 95% significance level

he c= = 4 I ™= = " 1111

= == CH 01

Source: Cloud CCI, DWD

— == g2 mm Ivl
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Cloud Radiative Forcing components &

BOA LW Cloud Radiative Forcing (CRF) decadal trend 1995-2016

(=]
Trend [Wm~2 per decade]

0w TO"W GO°W 0w 40°W ow 0w

Fig. 4: ESA Cloud cci AVHRR-PM v3.0 decadal
surface LW Cloud Radiative Forcing (CRF) trends.
Monthly mean Level-3C data on a regular 0.5° x 0.5°
grid used. The temporal range is 1995-2016. Unit is
Wm-2 per decade. Dotted areas contain insignificant
trends (p > 0.05). Negative trends: Weakening
heating effect (cooling).

s,

\

/

BOA SW Cloud Radiative Forcing (CRF) decadal trend 1995-2016

40*N

o
Trend [Wm™? per decade]

Fig. 5: ESA Cloud_cci AVHRR-PM v3.0 decadal
surface SW Cloud Radiative Forcing (CRF) trends.
Monthly mean Level-3C data on a regular 0.5° x 0.5°
grid used. The temporal range is 1995-2016. Unit is
Wm-2 per decade. Dotted areas contain insignificant
trends (p > 0.05). Positive trends: Weakening cooling
effect (heating).

Source: Cloud CCI, DWD

eSd
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Air-sea CO, fluxes

4
Climatology Control Run
2
Assimilating Assimilating
GlobColour CCI1 Oc. Colour
g & d B

Figure 2: June mean air-sea CO; flux (mol C m? yr') in the North Atlantic from a) climatology of
Takahashi et al. (2009), b) FOAM-HadQOCC control, ¢) reanalysis assimilating GlobColour data, d)
reanalysis assimilating OC-CCl data. Positive values represent a flux into the ocean. The reduction in
spurious outgassing in the centre of the domain in c) and d) compared with b) is due to the assimilation
reducing the chlorophyll bias in this area. An alternative version of this figure, not including OC-CCI
data but mentioning the CCI project, has been published in Gehlen et al. (2015).

Source: CCI Climate Monitoring User Group
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Trends in phytoplankton chi-a

Ocean Colour CCl: SeaWiFS+MERIS+MODIS-A+VIIRS

[10/1997-09/2015] (18 years)

only significant (p<0.05) N
trends are shown

Mélin et al., Remote Sens. Environ., 2017

T T
-10-8 -6 -4 -2 40 +2 +4 +6 +8+10

% yrt Source: OC CCI, PML
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Computation of Primary Prd

CCI monthly 05/2011, ;e

1000

0.684

W 6 g 0368
0053
-0.263
~0.579
-0.895

-1211

-1526

—1842

ESA PAR Product
ST

"E/m?day

I —— ]
0 8 16 24 32 40 48 56 64

...-‘. -

Source: OC CCI, PML
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Improvement in feature resolution with SST CCI

OSTIA Re-analysis
(Roberts-Jones et al., 2012).

— 01 b=

SST CCl

i A

40

35

30

25

-85 -80 -75 -70 -65 -60 -65 -85 -80

Magnitude of horizontal SST gradients, mK/km

2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 1

e N 4w = Il D - ==0011 = =

Merchant et al , 2014

-70 -65 -60 -55

Source: Univ Reading
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Sea Level Budget Closure CCI

120

CCIGMSL
Sum of SLBC-CCI V1 components
wsmsssms Residual: CCIGMSL- Sum of components

esk Diearetal c)y CCl global mean sea level

Glaciers V1

100 - Greenland Ice Sheet W1
— —— Antarctic lce Sheet V1
—_— = Mean TWS V1

80 i Sum of components

60

o Residuals o, . . ceven o

A0 e, s’ Py X ...r‘- K g.'”\h S n.- -"’WM..; ot o Sepuat e ST e

Sea Level (mm)

20 F =]

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
Time (yr) Source: SLBC CCI, LEGOS
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Coastal sea level trends along western Africa from retracked altimetry (s, e S a

J1+J2 SLA trends B mm/yr m

64202 4 6 8 1012 14 16

Track 020
July 2002 - June 2016

Cameroun

Closest distance to coast: 700 m
-

SLA trends along the track

L]
L=]
1

Rate of sea level rise (2002-2016) (mm/yr)

—
=
T

(=]
T

Trend (mmfyear)

—
=

N
Source: SL CCI, LEGOS
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A multivariate view:

Recent multivariate changes in
the North Atlantic climate
system, with a focus on 2005—
2016

Robson et al., Int J Clim, 2018

Uses Sea Level and SST CCI
alongside MetOffice EN4 Heat
Content

Source: Univ Reading
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Large scale climate variability:
Interannual surface salinity on Northwest Atlantic shelf

Grodsky etal., JGR, 2017 Anomalous easterly-southeasterly winds
SMOS & Aquarius SSS Data (2011-2015) and Ekman transport
%)

2

30N - ! o
BOW 70W 60W 50W  40W ]
50N — /\/
) 3 .
SARY 2 0
N L
0.5
_1.
30

Yow 70w oow sow 40w 0.3 ::éﬁgjglus

2012 23 014 2015 016

SST(°C)

0.1

1 1SSS increased by ~2 between 2011 & 2015 in

3 alargeregion on Northwest Atlantic shelf,
north of the Gulf Stream

7
JON
50N
40N &(/\_/
JON

-0.5
ow o sow son < ® Source is a change in the wind & Ekman Transport
3 which limited freshwater inputs from North by
o # Southwestward flowing currents along the coasts
JON -* ' T -
BOW 70W  BOW 50w 40W
Grodsky, S. A, Reul, N., Chapron, B., Carton, J.A., Bryan, F. O., 2017. Interannual surface F % i

salinity in Northwest Atlantic shelf. Journal Of Geophysical Research-oceans, 122(5), I H i ;
3638-3659.

Source: Salinity CCI, IFREMER



SSS modes in Tropical Atlantic &iesa

_ 1st PC_SSTA -vent

ey . SMOS
420127

Awo et al, 2018 JGR

Salinity CCIl aims at
extending this kind
of Investigations as
well as anomalies
such as the “Big
Fresh Blob”

20° ) e 20°s
60°W 50°W 40°W 30°W 20°W 10°W 0° 10°E 60°W 50°W 40°W 30°W 20°W 10°W 0° 10%

In situ -MAM- 2012 SMOS -MAM- 2012

Source: Salinity CCI, LOCEAN
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Sea State CCI

Monthly mean SWH for January

60°N

40°N

\\\\\k

dzesa

Example of satellite-derived
climatology (1992-2013)
From GlobWave Project

Sea State CCI is at work to
derive climate-quality time-
series of SWH and other
sea state-related
parameters — v.1 up to
2018 coming later this year

Source: GlobWave, SatOC
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The CCI is a major contributor to the WGClimate/CEOS W

\
ECV inventory (climatemonitoring.info) \\\“esa

. CE@S
WGClimate L

CGMs

EESJ RSS

Climate Monitoring from Space

Climate Monitoring Observation Needs Architecture Coordination ECV Inventory Case studies Contact

ECV Inventory

Thafocential Climate Variable (ECV) Inventory houses information on Climate Data Records (CDR) provided by CEOS and CGMS member

s. The Inventory is a structured repository for the characteristics of two types of ECV CDRs:
Mature CCI ECVs are

hate data records that exist and are accessible;

O pe ratlo nal Ized and transfe rred hate data records that are planned to be delivered as part of an already approved programme of an individual or several agencies.
h C 1 CI 1 f Inventory is an open resource to explore existing and planned data records from space agency sponsored activities. Access links to
to t e O pe rn ICUS I mate 1 are provided within the Inventory, alongside details of the data’s provenance, integrity and application to climate manitoring.
Change Services (C3S)

antary is updated every year and provides a unique source of information on climate data records available internationally. The current
wersion of the inventory was released in October 2017.

ISR EGE BN LT Planned data records

Existing data records IR PR [
Show 10 [ entries Search:
RecordlD  Details tempCov Domain ECVName ECVProduct PhysQuantity ResponsibleOrg  Status
Surface Wind ;
Surface Wind Speed and Wind speed over ocean 2
10106 A F >> Aimosphere gpeed and Direction surface (horizontal) MNASA Existing
ireclion
Upper-air Stratospheric Temperature  Stratospheric Temperature ik
10115 B & > Almosphere Temperature Profile Profile MNASA Existing
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Accessing and visualizing CCI data \

» CCI DASHBOARD

Climate data dashboard of the ESA (limate Change Initiative

Regional Mean Sea Level Trend

1993-2015

I

Famg

Open Data Portal
& CCI Dashboard

BN sst

cci.esa.int/data

111111111

M Climate from
Space App

#  Available on the
o App Store
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-2 ecom@d) — Oceans/Ice
ephen Plummer —+and/Ice

-Slmon Pln#nock Atmosphere

ichael Eisinger — Atmosphere . Romy Schloge‘h Nele R

na Maria Trofaier — Cryosphere®™ Rl Razards an hagge I

B Recommendation: provide the climate perspective to your application by
S exploiting the CCI data inventoriesI
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