Visao geral do projecto

- O objetivo do Grupo de Trabalho Africa é reforcar
as capacidades em Africa no sector da Observacdo da
Terra (EO) a partir do Espaco, em complemento de
outros esforcos institucionais como o GMES & Africa.

- Programa de formacao de formadores em FR, EN e
PT:

® Fase 1: 10 modulos dados a 30 formadores

® Fase 2: apoio aos formadores na implementacao
de uma sessao de formacgao nas suas
comunidades locais

- Webinars em FR, EN e PT para uma maior
divulgacao e envolvimento.
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Agenda para hoje!

Webinar 3: Servicos e Aplicagoes Copernicus — parte Il

1.
2.

=

Introducdo geral e objectivos do webinar (5 min) (Carolina, PT Space)
Os servicos Copernicus (parte 2):

Servico Copernicus de Monitorizacao da Atmosfera - CAMS
(Jodo Martins, ECMWF) —20 min  P&R (5 min)

Servico Copernicus de Alteragdes Climaticas - C3S (Joao
Martins, ECMWF) — 20 min P&R (5 min)

O projeto SASSCAL WeMAST Geoportal, uma iniciativa do programa
GMES & Africa (Albano dos Santos, SASSCAL) — 10 min  P&& (5 min)

Coast Sense - ondas de calor urbanas (Ana Oliveira, Colab + Atlantic)
—10 min  P&R (5 min)

Projecto SCO - Chove-Chuva (Damien Arvor, CNRS - LETG) - 10 min
P&R (5 min)




Servico de Monitorizacao
Atmosférica do Copernicus (CAMS)

Vista geral do servigo e suas aplicagoes

Atmosphere Monitoring

Joao Martins
Laurence Rouil

CAMS team e contratantes
Maio 2024

PROGRAMME OF

THE EUROPEAN UNION Q)\pEerpngcgs: c ECMWF




R

”‘ (=} coPERNICUS

An;rgr?.stz?.i;e Combinagdo de Atmosfera
Observacoes e
Modelos para
disponibilizar Clima

servicos de valor
) ‘ OpemICUS acrescentado

4 Sropsseyerontach — Superficies
¢ ‘q Continentais
' + muitos outros
Sentinels satélites e dados de Oceano
outros tipos L e T e e e e e ;
: . . . . | ' :
O Copern|~cus € 0 programa ope'rau.onaNI da Unido Europeia para a | @ Emergéncia |
Observacao da Terra e sua Monitorizagao. Observamos 0 nosso LN |
planeta e 0 nosso meio ambiente para beneficio de todos: acesso
aos dados é gratuito e sem quaisquer restrigoes. ‘7 Seguranca
ECMWEF implementa o servico PROGRAMMEOF . CSECMWF

I~ I ECWMF contribui para o servigo
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http://atmosphere.copernicus.eu

News Evenis Preas. Tondars' Help & mupport

DATA  ABOUT US  WHAT WE DO QSEARCH

(Lopernicus
We provide consistent and quality-controlled information related to air

pollution and health, solar energy, greenhouse gases and climate forcing,
everywhere in the world.

CCECMWF

e e =

Today's air quality forecasts

euronews.
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http://ads.atmosphere.copernicus.eu

CAMS disponibiliza produtos
abertos e gratuitos baseados em
dados de Observacdo da Terra
sobre:

J Composicdo atmosférica no
passado, presente e futuro
(previsoes);

o A camada do Ozono;
o Qualidade do Ar na Europa;

J EmissGes e fluxos superficiais
dos principais poluentes e
gases com efeito de estufa;

J Radiacdo Solar;

o Forcamento climatico
radiativo

IMPLEMENTED BY
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Europe’s eyes on Earth
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"Observagio da TerraI>

~ (ver préximos slides)

Info detalhada da quimica da troposfera. e
estratoesfera, 40km Globe (2x/dia, d+5)

| Principais sistemas operacionais de
| assimilagcdao de dados e modela¢gao do CAMS]

11 sistemas
10 km Europa
(diariamente,
d+4)

CADEIA DE INFORMACAO NO CAMS

Os olhos da Europa
sobre a Terra

(CAMS Forecast Total Aerosol Optical Depth at 550nm
20230207700 valid for 20230207700

CAMS Forecast Total Aerosol Optical Depth at 550nm
20230221700 valid for 20230221700
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Observacao da Terra
(ver préximos slides)

assimilacao de dados e modelacao do CAMS
I - ‘ Grande Fator Multiplicativo

(200Mil+)
@ Windy.com

= European Air Quality Index
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Atmosphere &
Monitoring b=

Observacao da Terra
por satélite (>90
instrumentos) e in-
situ (regulamentares
e investigacao)

Fo = European Air Quality Index

Q

Instrument Satellite Space Agency Provider Species Status
AATSR ENVISAT ESA ESA AOD REA(A)
AHI Himawari-8 IMA IMA FRP GFAS(P)
GOME-2 METOP-B, -C/ EUMETSAT-ESA AC-SAF 03, NOz, SO2/ | GRTF(A)/ GRTF(M)/
METOP-B, -C/ HCHO/ 05, GRTF(M)/ REA(A)
METOP-A/ METOP- NO3, 502,
A, -B HCHO/ 05,
NO2
1As1 METOP-B, -C/ EUMETSAT-CNES/ | AC- €0/CO/0s, GRTF(A)/ GRTF(M)/
METOP-A/ METOP- | -/-/-/-/EUMETSAT | SAF/AC- S04/ GRTF(P)/ GDM(A)/
A, -B, -C/ METOP-A, SAF/ULB- CH4/COy/CHas, | GDM(P) / REA(A)
-B/ METOP-A, -B/ LATMOS/L | €Oz
METOP-A, -B MD/LMD/
EUMETSAT
Imager GOES-E, -W NOAA NOAA FRP GFAS(P)
MIPAS ENVISAT ESA ESA 0s profile REA(A)
MLS EOS-Aura NASA NASA 0 profile GRTF(A)/REA(A)
MaDIS EOS-Agua, -Terra NASA NASA AOD/AOD/FRP | GRTF(A)/ REA(A)/
GFAS(A)
MOPITT EOS-Terra NASA NCAR co GRTF(A)/ REA(A)
0co-2 0co-2 NASA NASA co; GDM(P)/ GHGI(A)
omI EOS-Aura NASA KNMI 03, NO2, 502/ | GRTF(A)/ REA(A)
03, NO2
OMPS S-NPP, NOAA-20 NOAA EUMETSAT | Os GRTF(A)
PMAp METOP-A, -Bf EUMETSAT EUMETSAT | AOD GRTF(A)/ GRTF(M)
METOP-C
SBUV-2 NOAA-19/ NOAA- | NOAA NOAA 0s profile GRTF(M)/ REA(A)
14, -16,-17, -18
and -19
SCIAMACHY | ENVISAT ESA KNMI 03, NOg, CHa, REA(A)
Co:
SEVIRI MSG EUMETSAT ICARE/ AOD/FRP GRTF(P)/ GFAS(P)
EUMETSAT
SLSTR Sentinel-3 ESA-EUMETSAT EUMETSAT | ACD/FRP GRTF(P)/ GFAS(P)
TANSO GOSAT JAXA SRON/ Uni. | CHaf COz/ CHa, | GDM(A)/ GDM(A)/
Bremen/ | CO/CHa REA(A) GHGI(A)
SRON-Uni.
Bremen/S
RON
TROPOMI Sentinel-5p ESA-NSO ESA-KNMI- | O3, 502/NOz, | GRTF(A)/ GRTF(M)/
DLR-/ ESA- | CO, HCHO/ GDM(P)
KNMI- CHy
SRON-DLR
VIIRS S-NPP, NOAA-20 NASA-NOAA EUMETSAT | AOD GRTF(P)

* Sistema Global do CAMS é
baseado apenas em dados de
satélite de composicao
atmosférica (dados in situ sao
usados para verificagdo e
assimilados apenas nos
sistemas regionais europeus).

* Todos os restantes dados
assimilados na previsao
numeérica do ECWMF (cerca de
70-75 cole¢bes) — ndo sao
descritos aqui.

Estado (A: assimilado; M: monitorizado; P:

planeado / modo investigacdo) depende

de diferentes aplicagdes:

* Global real-time forecast (GRTF)

* Global delayed mode (GDM)

* Global reanalysis (REA)

* Global fire assimilation system (GFAS)

* Global surface net flux inversions of
GHG (GHGI)



( AUMENTO DA CAPACIDADE DE OBSERVACAO IN SITU
Atmosphere

Environment
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%‘é} Up-to-date air quality data
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Composition Observation |

System

DeBilt, Netherlands (52.10°N) Cabauw, Netherlands (51.97°N)  Valentia, Ireland (51.93°N) Uccle, Belgium (50.8°N)

(South Pole
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Atmosphere MetOp-SG-A

Monitoring MTG-S .
Satellite A P‘f;{}g‘r‘?‘? e IRS
IASI-NG
3MI Sentinel 4 7 Langcamento
é E U M ETSAT UVN Sounder B FI nal-
) ™. Infra-Red 2025/2026
Langamento f§ @esa ikl
final 2025 [

Utilizacdo do GEMS (Asia) & TEMPO
(América do Norte)

IMPLEMENTED BY
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Langcamento x3
Final-2026 até Final-2027




Atmosphere .
Monitoring 1AGHS

Period: July - December 2021
(a) Frankfurt airport (b) North American airports (c) Middle Eastern airports  (d) West African airports

300 1 1 i ] g 1 Sistema Atual

400 -

g | Usando Sentinel-5p
= 1 | — CTRL
i
= : | — assim .
0 600 i !
E )
700
1
1
1
800 | |
)
900 A i
N —
1 1 1
1000 +— : } . : T : 1 . T . : 1 : : T . 1 : T
—40 —-20 0 20 40 —-40 =20 o] 20 40 —40 -20 0 20 40 —40 =20 0 20 40
Relative CO bias [%] Relative CO bias [%] Relative CO bias [%] Relative CO bias [%]

Adicdo de novas colecdes de dados é um esforco continuo no CAMS. Ultimo exemplo:
assimilacao de Mondxido de Carbono (CO) do TROPOMI (Sentinel-5p) permite obter
informacao adicional na baixa troposfera, em comparagao ao sistema atual (que ja
assimila dados CO do MOPITT e do IASI). Fica operacional em Junho.



REANALISE CAMS (EAC4)

Atmosphe re The Copernicus Atmosphere Monitoring Service (*CAMS) reanalysis dataset of atmospheric composition has been updated to the REFERENCED CONTENT
M . 4 end of 2022 in the Atmosphere Data Store (ADS), which means that the ADS now contains a full 20-year global EAC4 reanalysis . ’
onitoring .. [ray Disponivel de
| CAMS reanalysis dataset > ‘
The CAMS reanalysis dataset (EAC4) consists of three-dimensional time-consistent atmospheric composition fields, including 2 0 03 a 2 O 2 3
aerosols and chemical species. A separate reanalysis dataset for greenhouse gases is published as EGG4. The dataset builds on the
Monitoring Atmospheric >

experience gained during the production of the earlier Monitoring Atmospheric Composition and Climate (MACC) reanalysis and

CAMS interim reanalysis. Composition and Climate

0.75°x0.75°

CAMS reanalysis of particulate matter d < 2.5 um (PM2.5): 2022 annual mean

‘ CAMS interim reanalysis > l
k ‘ CAMS global forecasts > ’ Cada 3h
‘ ‘ AeroVal website > l L
A 60 niveis
‘ Atmosphere Data Store > ’ ve rtlca |S

FURTHER READING

CAMS releases Interim
Assessment Report on air
quality in Europe >

IMPLEMENTED BY

THE EUROPEAN UNION SCECMWF

Europe’s eyes on Earth
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E (= ] REANALISE CAMS: VENDO EPISODIOS EM CONTEXTO

Atm osp h enhe CAMS REAN Surface PM2.5 Concentration Climatology: January 2003-2019

Monitoring aon

: CAMS REAN Surface PM2.5 Ooncentva(ionClimatolo-gy:Jurv192(>]03-2019 ° A rean a’“se C AM S

N W T : T - R .

P O R Ry T proporciona um dataset
consistente para

compreender as mudancgas

de longo prazo na

composicao atmosférica e

qualidade do ar.

* Este exemplo mostra as
médias mensais de Janeiro e
junho para a concentragao
de PM2.5 junto a superficie
(periodo 2003-2019).

je—=

0 125 250 [ug/m3) [ug/m3)

CAMS REAN Surface PM2.5 Concentration Anomaly: January 2020

e RN S B &

* Em baixo, as anomalias para
janeiro e junho de 2020,
ilustrando um aumento de
poeiras do deserto e uma
diminuicdo das emissdes
devidas aos fogos.

* Suporte para os boletins
anuais da WMO/GAW &
BAMS.

-100 0 100 [ug/m3)
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~ (™ F EX. EVENTOS DE POEIRAS DO SAHARA (MAIO 2022)

Comparison of model (oper) and L1.5 Aeronet AOT at 500nm over Comparison of model (oper) and L1.5 Aeronet AQT at 500nm over
Cape_San_Juan (18.38°N, 65.62°W). Model: 00UT, 1-31 May 2022, T+3 to T+24. Dakar_Belair (14.70°N, 17.43°W). Model: 00UT, 1-31 May 2022, T+3 to T+24,
® LL5Aeronet — Total FCAOT —— Sulphate — Sea Salt — Dust — Organic Matter — Black Carbon @ LL5Aeronet — Total FC AOT —— Sulphate — SeaSalt — Dust — Organic Matter — Black Carbon

1 2
021 Cape San Juan CAMS Analysis Total Aerosol Optical Depth at 550nm, 20220501T00 151 Dakar
08 r I i I T e i 1 16
0.7 i i i : i 14
0.6 i T T < A B | 12
05 1 'S
0.4 0.8 .
03 0.6 -
0.2 | J 0.4 ~ d M
01/ 02

0 . 0 —

2 4 6 8 10 1 W 1 18 20 2 24 2 28 N 1
. May Jun
Comparison of model (oper) and L1.5 Aeronet AOT at 500nm over —————g F - BT R = S - Comparison of model (oper) and L1.5 Aeronet AQT at 500nm over
La_Parguera (17.97°N, 67.05°W). Model: 00UT, 1-31 May 2022, T+3 to T+24. v ] - ] ] Capo_Verde (16.73°N, 22.94°W). Model: 00UT, 1-31 May 2022, T+3 to T+24,
© L5 Acronel — Tolal FCAOT — Sulphate —— Sea Sall_— Dust — Organic Matter — Black Carbon © L5 Acronel — Tolal FCAOT — Suphate —— Sea Sat_~— Dust_— Organic Matter — Black Carbon

1 —————————e el 1 .

°s1 La Parguera » *s1  Cabo Verde

PrevisOes operacionais do CAMS e casos de estudo sobre poluicdo atmosférica sao
monitorizados em tempo real no CAMS ‘Weather Room’. A informacao é partilhada com os
utilizadores através do website do CAMS, redes sociais e imprensa.

| I SCECMWF

IMPLEMENTED BY

Europe’s eyes on Earth
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(] EX. ERUPCOES VULCANICAS (SETEMBRO 2021)

Atmosphere CAMS Total Column Sulphur Dicxide: 20210920, D0z Sf:’Tm:jpm:uculi" S‘:im:‘ﬂ::la:i '20105.1" :i:o
Monitoring ' '
-~ N 4
/ \
I A
R
) |
‘ Comparison of model (oper) and L1.5 Aeronet AOT at 500nm over
MetObs_Lindenberg (52.21°N, 14.12°E). Model: D0UT, 1-30 Sep 2021, T+3 to T+24.
’ i‘ @ L1.5 Aeronet — Total FC AOT —— Sulphate —— Sea Salt — Dust — Organic Matter —— Black Carbon
2
1.8
1.6
14
0.00 333 .67 10.00 [ou) 12
1
* Vulcao Cumbre Vieja em La Palma entrou em erupc¢ao 08
dia 19 Setembro 2021 pela primeira vez desde 1971 >
* Primeiras detecbes de SO, pelo GOME-2 & S-5P foram o
assimiladas no IFS as 06z do dia 20 Setembro (altitude o
da camada ~550 hPa)
. . , PO PROGRAMME OF Vo)
* Transporte inicial para NE através do Norte de Africa, THE EUROPEAN UNION s~ ECMWF

Europa e Mediterraneo



GFASv1.2 Total Fire Radiative Power: 2023-01-01 - 2023-01-29 CAMS Daily Total Fire Radiative Power (GFASv1.2) for Northern Tropical Africa
Atmosphere —— - sk
Monitoring
BO -
60 =

Wildfire radiative

. 40 |
- LY power (W m™3)
v R -- 1-5
) | 5-10 20 1
. ) T ®10-50 L
f —+ 0-100 |
— IR pr.id. . { CAMS GFASv1.2 January wildfire C emissions for Northern Tropical Africa
0

Total Fire Radiative Power / GW

08-Jan 15-Jan 22-Jan 29-jan 100
CAMS Analysis carbon monoxide volume mixing ratio at 850 hPa:
20230101700
80
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- iy Europe’s eyes on Earth
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Emissoes baseadas
em inventadrio

of CO2 for resi

ial, and other co

— 12021 —2022 = 2023

th
@® eu.carbonmonitor.org - October 10, 2023

Emissoes baseadas
em atividades

e~ . o s e ~ T = —=7 = ) ) )
Previsées globais didrias de concentragées = R TRECNP A AN Estimativas mensais
atmosféricas de CO, e CH, em alta resolugéo Ly f’% a5ny - ; (utilizando modelacéio
"';_4? ﬂﬁ o <. | inversa) de fluxos de
ha s A4 01, €O, CH, e N,0,
: —_————| atualizadas anualmente
e e

Land surface upward mass flux of carbon (kgC m-2 month-1)

-0.12 -0.07 -0.02

0.02 0.07 0.12
Dot M = 0,11 M = .13, Wean = 808
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" Monitoring

3 L I T T ]
- —— Carbon dioxide — Total .
- —— Methane ]
E —— Ozone ]
W ~—— Aerosols ]
o 2 - _/_/—/:—'/___/ 3
& C ]
1S L - Methane
2 ¢ :
g’ E ] Ozone
K 1 r =
2 - 2
o L ]
= - B
.E C ] Aerosols
E - .
0 B e e s e e e e e S e SN e __ Total

_— M
-1 R i 1 i i \ ' | — N N i 1 i i N
2005 2010 2015
Year

To slow down climate change, net radiative forcing needs to decrease towards zero. To reverse climate change, net radiative
forcing would need to become negative. Over the past 16 years, the opposite has happened: net radiative forcing has become
more positive, fuelling further climate changes.

Carbon dioxide +28% over the past 16 years

Methane +7% over the past 16 years

Ozone +14% over the past 16 years

Aerosols -11% over the past 16 years (becoming more negative)
Net radiative forcing +27% over the past 16 years

Carbon dioxide +2.2+03Wm™2

+0.5£0.1Wm™2

+0.3£0.1Wm™2

-0.7£0.5Wm™2

+22+13Wm2

+1.4% ina year

+0.5% ina year

+3.8% ina year

-1%inavyear
(became more
negative)

+1.7%ina year

FORCAMENTOS CLIMATICOS NO CAMS

Tropospheric ozone +0.3 £0.1W m 2
Stratospheric ozone -0.01+0.1W m2

Aerosol-radiation interactions 0.2 + 0.1 W
mf2
Aerosal-cloud interactions -0.5 0.2 Wm™2

Calculado utilizando a reanalise CAMS e uma
corrida do Sistema Global CAMS em condicdes
pré-industriais. Informacao utilizada no IPCC

ARG6.

PROGRAMME OF
THE EUROPEAN UNION

Europe’s eyes on Earth
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@ NOVOS DESAFIOS NO CAMS: EMISSOES BASEADAS EM OBSERVACOES

Atmosphere
Monitoring

Objetivo principal é CO,, mas também CH4 e poluentes

INDUSTRY
R Biay
@ ? @‘Izzz Sentinel 5P ”-7"1:3
& g EMISSION GLOBAL
S Sentinel CO2M MONITORING DATA Supporting the Paris Agreement )
: r 4 T G GOVERNMENTS AND
% POLICYMAKERS

OBSERVATIONS OF
ATMOSPHERIC COz AND CHs

INTEGRATION AND USER SUPPORT
USERS
MODELLING Consi
- onsistent, reliable
Using computer models of the > OUTPUTS information
Earth‘ system, thg data are Supports policy and
combined to provide timely : = ecision-making
emission estimates. e 2o processes
~—
SCIENTIFIC COMMUNITY
WHAT WE 5 V7 S WS
AEREADKNOW . S POLICY TOOLS

5 LOCAL THE PUBLIC
Supporting green cities I
Ry (opemicus S ECMWE @ EUMETSAT Eesa
Contribuicdo Europeia para os esforcos do CEOS, _ PROGRAMIE OF !‘ECM F
GCOS, GEO, e WMO em suporte ao Acordo de Paris. THE EUROPEAN UNION e W




- Atmosphere
~ Monitoring

2015

Desde grupos de peritos, até
financiamento dedicado para € ECMWF (— esa e eumeTsAaT [
investiga¢do, aos servigos

Sentinel 5

operacionais
. Emissdes
Sentinel 5p (qualidade do ar)
....... Sentinel 4 2025/26
MISSOES SATELITE Implementagdo operacional
no CAMS A=
CO2 TASK FORCE -

DOCUMENTOS-GUIA

@ o
2019 Observations Prior Information
Satellite CO, & CH, CO, fluxes, model
Sorina & et Frorort,soomomic.
constellation 3
2022
Surface and airborne
A ! I‘Iggg Integration
2021 v Glabal
. Metworciogioat integration
‘@' CoCO2 e & attribution
&../ Broomesptemre
Auxiliary observations Hot spat
I c 0 S E_- . Satellite observations of integration &
2018 ities €O, NO,, night lights, ... attribution
VERIFY
; PROJETOS DE
2017 PREPARACAO E
INVESTIGACAO PROGRAMME OF

& B :

n
Z Emissions

THE EUROPEAN UNION

Europe’s eyes on Earth

CRO LOGIA DOS SERVICOS DEEMISSOES NO CAMS

‘ CO, Mission

COMPONENTES
DO SERVICO

2026/27

Suporte a Monitorizagdo e Verificagdo do CO, (CO,MVS)

Decision support system

Options for actionable
measures at country
and city scale

Output

Evaluation &
quality

control

IMPLEMENTED BY

<SS ECMWF



Atmosphere
Monitoring

Dados disponiveis e facilmente acessiveis na
atmosphere/climate data store :
ads.atmosphere.copernicus.eu e
cds.climate.Copernicus.eu

Colaboracdo/contribuicdo para o European
Climate and Health Observatory https://climate-

adapt.eea.europa.eu/en/observatory

- An Union | yo 1v Environmental Information systems @ EN

O e e Y Climate |
W Goseratoy '@ ADAPT

About  Policy context  Evidence on climate and health  Publications and outreach

CAMS pollen forecast viewers accessible
in Observatory

News Item | Created 10 May 2024 | Published 10 May 2024 | Modified 10 May 2024

Birch pollen: forecast for 12 April 2021, 18h CET

‘ g
Birch pollen (grains/m3)
———— |

0.0 20.0 40.0 60.0 80.0
Data i = 0.0, M = 5803
@| (opermicus EECMWF
PROGI CAMS forecast of birch pollen for 12 April 2021. Credit: Copernicus Atmosphere Monitoring Service/ECMWEF.
THE EURUFEAN UNIUN A E=sIVIVVW I



https://climate-adapt.eea.europa.eu/en/observatory

FORMACAO E UTILIZACAO DOS DADOS CAMS

https://atmosphere.copernicus.eu/training

Implemented by ECMWE a5 part of The Copernicus Pragramme Mews Events Press Tenders Help &support

( N "~ Atmosphere
- Oopernicus (’3> Monitoring Service Data  Aboutus Whatwedo

o [ [ £ ECMWF

Home / Help & support / Training Jupyter notebook based data tutorials
Nt AOD at 550nm, 2021-08-01T12.00
Training - " o 0
175
L)
JUPYTER NOTEBOOK BASED DATA TUTORIALS | TRAININ IGEVENTS | MASSIVE OPEN ONLINE COURSES (MOOCS) I’
0N Ir a2

Muitos recursos de formacao
disponiveis, muitos

Other Jupyter resources:

Discover how to access and process CAMS
atmospheric composition data with these Jupyter
notebook tutorials.

desenvolvidos em conjunto
v Learning tool for Python

CO m E U IVI ETSAT e ESA' v Fire Applications with Next-Generation Satellites

v Dust Aerosol Detection, Monitoring and Forecasting

v Jupyter notebooks on WEKEO




- Atmosphere
Monitoring

5 S ripts podem ser reutilizados (API)

http://ads.atmosphere.copernicus.eu

egisto (uma vez)

Login/register

Your feedback helps us to improve the service

ieistiey

Based on CDS
O

1

(G —
Change Service

S ECMWF

Atmosphere
Monitoring Service

(opemens

Home Sesrch Datssets FAQE

2 esquisa no catdlogo CAMS

CAMS global reanalysis (EAC4)

EACA (ECMWF Atmospheric C tion Reanaly the
with observations from across the world n.

MWF global reanalysis of atmosphe tion. Reanalysis combines model ¢

CAMS global reanalysis (EAC4) monthly averaged fields
EAC4 (ECMWF Atmospheric Ct Reanalysis 4) is
with observations from across the warid in.

MWF global reanalysis of atmospheric composition. Reanalysis combines model ¢

CAMS global inversion-optimised greenhouse gas fluxes and concentrations

This data set contains net fluxes at the surface, atmospheric mixing ratios at model levels, and column-mean atmospheric mixing ratios for carbon dioxide (CO2)
‘methane (CH4) and nitrous oxide (N20)..
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ARTIGO COM DESCRICAO DO CAMS

Signin  Sign up
AMS& Journals JOURNALS ~ BROWSE  PUBLISH  SUBSCRIBE  ABOUT
American Meteoroiogical Socety O\ Search

< Previous Article  Next Article >

5% Bulletin of the Article Type: Research Article (3] Full access

American
The Copernicus Atmosphere Monitoring Service: from

Meteorological Society )
research to operations

= Early Online Release - Vincent-Henri Peuch?, Richard Engelen’, Michel Rixen?, Dick.., _ViewMore +

% ~ Metrics Published-online: 23 Aug 2022
v DOI: https://doi.org/10.1175/BAMS-D-21-0314.1
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Article History ] | Download PDF J [ © Get Permissions

Abstract Abstract/Excerpt Full Text  PDF
Views 0 0 0 -
Full Text Abstract

. 525 525 326

Views
The Copernicus Atmosphere Monitoring Service (CAMS), part of the European Union’s Earth observation

PDF programme Copernicus, entered operations in July 2015. Implemented by the European Centre for Medium-Range
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Atmosphere
Monitoring

Integrando o Programa Copernicus da Unidao Europeia, o CAMS disponibiliza
produtos operacionais, cuja qualidade é assegurada, sobre qualidade do ar
ao nivel global (analises, previsdes até d+5, reanadlises) e estes sdo de acesso
livre e gratuito

Existem muitas formas de interagir com os dados, dependendo das
necessidades da capacidade

Dados de validacdo/verificacdo nunca sdo demais... Existe abertura para
colaboracGes (experiéncia/feedback, comparacdes com observacdes locais,
suporte a trabalho de campo, suporte ao downscaling e uso dos dados em
geral...)

Trabalho conjunto com a EUMETSAT e a ESA, especialmente no ambito da
formacao e relacdao com os utilizadores em geral (boas praticas no uso dos
dados e informacao disponiveis) ProcrAwNEOE wECMWF
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Copernicus ECMWEF

@CopernicuskEU
@CopernicusECMWF
@VHPeuch
@RichardJEngelen
@m_parrington
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FULL, FREE AND OPEN -ﬁ,{-
ACCESS TO DATA _K
(5 ATMOSPHERE MONITORING
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@ LAND MONITORING
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Europe’s eyes on Earth



C3S em numeros

Utilizadores em todo o mundo

Europa
América Asia
do Norte
Ameérica Africa
do Sul 3.9

PROGRAMME OF THE .
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Oceania

o Utilizadores registados

Utilizadores externos
z%

Pedidos
&>

Total de Downloads

Top 5 datasets
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Dados livres para decis0es inteligentes

Passado Presente

/

Futuros possiveis

B 3
Nossas

O EE——
1 01 I l._— Escolhas

Produtos do C3S

Observacoes

LJ_[;*T,

= t Reanalises

A (% .ProiegﬁesCIiméticas -

Previsoes sazonais e decadais
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a0 Variaveis Climaticas Essenciais (ECVs)

. . Surface Air Surface Surface Wind
Ice Sheets Snow Permafrost Temperature Water Vapour Speed&Direction
and Ice Shelves

FA

Upper-air Wind  Upper-air
Speed&Direction Temperature

SURFACE ATMOSPHERE

CRYOSPHERE

eC

Glaciers

Legend
@ Satellite ECVs
ECVs from reanalysis

® Planned/ambition

Unavailable Surface Surface

Radiation Budget Pressure

Precipitation

SURFACE OCEAN PHYSICS

SCU

Earth Radiation
Budget

Clouds Lightning

Upper-air
Water Vapour

Surface Sea Level Sea Surface Sea Ice
Currents Temperature
@

Ocean Surface Sea Surface
Heat Flux Salinity

Precursors for
Aerosols&0zone

Aerosols €Oz, CHa4, GHGs Ozone

Surface
Stress

OCEAN BIOLOGY, ECOSYSTEMS

Sea Stam/

ANTHROPOSPHERE

L]

Anthropogenic Anthropogenic

Marine
Water Use GHG Fluxes

Habitats

SUBSURFACE OCEAN PHYSICS

l

Plankton

HYDROSPHERE

'Y

Groundwater River Terrestrial

Subsurface Subsurface Subsurface Evaporation

Temperature Currents Salinity from Land Discharge water storage
OCEAN BIOGEOCHEMISTRY
=~ ) ) Po
oy 0 C
N 4 : - e
Ocean Transient Inorganic Oxygen Nitrous Oxide Nutrients Albedo Fires Leaf Area Land Surface Above-ground Soil
Colour Tracers Carbon Cover Index (LAI) Temperature Biomass Carbon

“Fraction of Absorbed Photosynthetically Active Radiation
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mudancas no nosso
clima

C3S responde as
necessidades de
implementacao do
GCOS e da UNFCCC

A\ Climate
l ' Change Service

(opernicus

& ECMWF



&

Observacoes in situ: a base do registo climatico

Observations
assimilated
in ERAS
Jan
1940
o 2.10°
N
~N
g In-situ
5 Surface
1]
I Pressure
i
£ In-situ
'E Uppgr—Alr
5 Wind
s
o In-situ
2 Near-surface
3 Wind

In-situ
Upper-Air
Temperature

: s In-situ ]
% ‘| Near-surface
; . 2 Temperature
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@ C3S expande o arquivo de dados livres e abertos de observacoes in situ /

Stations Operational with Dew Point Temperature Data 1940-1949

T i 6% St?tions Operational with Pressure Data 1940-19‘49 _
« Improvement Data Release 6 ‘ « Improvement Data Release 6
«  Existing Data Release 2 | «  Existing Data Release 2
= 1
.:. A
60°N |-
I
30°N
i
00
30°s
Estas observagoes
e - vao ser utflizadas na
ERA6, aumentando a

180° 135°wW 90°W 45°W 0° 45°E 90°E 135°E 180° 180° 135°W 90°W 45°W 0° 45°E 90°E 135°E 180°

Stations Operational with Wind Data 1940-1949 Stations Operational with Temperature Data 1940-1949
St iz T 02 00 e P 0N cobertura de
« Improvement Data Release 6 ‘ i « Improvement Data Release 6
«  Existing Data Release 2 i +  Existing Data Release 2 ~
<y i (R
Ll P obsenvacoes em

60°N |-

relacdo a ERAS

30°N |
N
30°S
60°S
.
Com Maynooth University,
o s NOAA
180° 135°wW 90°W 45°W 0° 45°E 90°E 135°E 180° 180° 135°W 90°W 45°W 0° 45°E 90°E 135°E 180° nan

https://cds.climate.copernicus.eu/cdsapp#!/dataset/insitu-observations-surface-land?tab=overview
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https://cds.climate.copernicus.eu/cdsapp#!/dataset/insitu-observations-surface-land?tab=overview
https://datadeposit.climate.copernicus.eu/home/
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(f@\ Ecossistema de produtos de renanalise

Reference period: 1991-2020 « Data: ERAS « Credit: C3S/ECMWF 20

E RA5 SEA SURFACE TEMPERATURE ANOMALY - JAN 2023 (ﬂ@:

15

10

- ERA5-Land

Data source: ERA5-Land Credit: C3S/ECMWF Reference Period: 1991-2020

Temperature anomaly (°C)

74 Copernicus Climate Change Service
European State of the Climate | 2022

<HER wor (opemics  ESECMWEF
R

_ PROGRAMME OF

rEEEE>
o 1 2 3

05 -025 0 025 O

(.

s mnane (ROt

Resolucao

Produto Proposito Cobertura temporal Resolugdo temporal .
espacial
Reanalise global da atmosfera, A partir de 1940, com até 5
ERAS5 superficies continentais e ondas dias de atraso em relacdo a Horaria 30 km
no oceano tempo real
Reandlise Global de variaveis A partir de 1950, com até 5
ERAS5 land caracteristicas de superficies dias de atraso em relacdo a Horaria 9 km
continentais tempo real
CERRA Reanadlise regional Europeia 1984-2021 Horaria 5 km

: , Andlises tri-
A partir del990, até 3 meses

Reanalise regional sobre o - horéarias,
CARRA ) , de atraso em relacdo a tempo C 2.5 km L
Arctico 1 previsdes de curto D
rea

o 1. - 7 v




~1°  Dados para Agricultura e Seguranca Alimentar baseados em ERAS d
ri-research
Dados abertos: AgERAS -

CLEAN WATER
AND SANITATION

Produto global baseado na reanalise ERA5 do ECMWF

* Viéses conhecidos em relacao as previsoes do ECMWEF sao
corrigidos

Resolucdo 0.1x0.12 (~10 km)

Desde 1979 até tempo real com um atraso de ~1 semana

1 GLIMATE

* 22 variaveis relevantes para aplicacdes de agricultura:  Agri-policy L. Agri-business

* Temperatura (média, min, max, etc.)
Precipitacao e Tipos de Precipitacao
Radiagéo Gobal Portais de dados que usam AgERA5
Pressao de vapor (média didria) e vento FAC:

WorldCereal:
Humidade relativa a periodos especificos do dia | openEo Hub:

WAGENINGEN

RRRRRRRRRRRRRRRRRRR
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https://doi.org/10.24381/cds.6c68c9bb
https://data.apps.fao.org/
https://ceos.org/gst/agriculture.html
https://hub.openeo.org/

</@\ Andlise do potencial solar e edlico sobre Africa

a Solar PV and wind MSRs b Diurnal profiles ¢ Seasonal profiles
] 0,

- 100% "9 gon, 44€ 30 0/°
S 80% | Somalia 25%

(s
1] 20%

_____________________ = 60%
' 2 ° 15%
0

§ 40% 10%
8 200/0 i 5%,
0% 0%
100% 100%
1 Solar PV _g 80% | 80%

| Wind 8
> 60% | 60%
S 0% | 0%
S 20% | 1.8°N, 36.6°E 20%

K
0% 0%
Oh 12h 23h JFMAMJJASOND

S. Sterl, B. Hussain, A. Miketa, Y. Li, B. Merven, M. Bassam Ben Ticha, M.A. Eltahir

Elabbas, W. Thiery, and D. Russo. An all-Africa dataset of energy model “supply (exmplo para 12 de Margo 2018) | R E NA

regions” for solar PV and wind power. Scientific Data (2022).

International Renewable Energy Agency
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Climate intelligence
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Climate Pulse

&

&

Implemented by Copernicus Climate Change Service C35S
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Previsao sazonal no C3S: componentes

may

n—o Dados numéricos

1M0101

cds.climate.copernicus.eu

U Datasets estdo disponiveis na Climate Data Store
*  Atmosfera
o Dados diarios e sub-diarios (6h, 12h, 24h)
o Estatisticas mensais (média, max, min, desvio-padrao)
o Dados corrigidos de viéses (anomaias mensais)
*  Médias mensais para o Oceano

U PrevisGes multi-Sistema em retrospectiva e em tempo real, estas sendo
publicadas a cada dia 6 (ECMWF) e a cada dia 10 (restantes)

CDS API

cdsapi

¢ = cdsapi.Client()

c.retrieve(

ntre': 'meteo_france’
al_precipitation’
'product_ (ype [
‘ensenble_mean', 'hindcast_climate_mean'

Coming
soon

PROGRAMME OF THE
EUROPEAN UNION

(opernicus

allnl

A7

Produtos Graficos
climate.copernicus.eu/charts/packages/c3s_seasonal/

Produtos para cada sistema individual e para combinag¢des multi-sistema

C3S mult-system seasonal forecast  ECMWF/Met Office/Météo-France/CMCC/DWD/NCEPUMAECCC
categ MAM 2022

Precipitacao total

Temperatura e vento junto a superficie
Pressdo ao nivel médio do mar
Temperatura da superficie do oceano
Concentragao de gelo marinho

Altura de geopotencial aos 500 hPa
Temperatura aos 850 hPa

Nmouz SST anomaly percentiles 10, 25, 50, 75, 90
: Multi-system forecast from 1 February 2024
n\omMy ‘mean anomalies relative to 1981-2010 climatology

Temperatura da superficie do oceano (regides
NINO)

Temperatura da superficie do oceano (Oceano
indico)

Média zonal do vento aos 10hPa

Nov2023  Jan2024  Mar2024  May2024  Jul2024  Sep2024

Forecast system: | MeteoFrance System8 v

Nominal start date: Aggregation and leadtime:

Variable: [ SST indices | Score: [Comrelation ~| SST index: (10D
wéteo Far 7. 0DIndOcW - IndOcE) ST inda ey ool i EA4

Correlagdo temporal
Relative Operating Characteristic (ROC) score
Ranked Probability Score (RPS)
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T NINO 3.4 Maio 2024

. lobal effects - temperature and precipitation
NINO3.4 SST anomaly percentiles 10, 25, 50, 75, 90 G P precip
C3s: Multl-systgem fOFEQBSt from 1 May 20_24 Using the ENSO years selection approach outlined above (here with a choice between the period 1940-2022 and 1970-2022), typical effects on temperature and precipitation are illustrated, by displaying the number of years
monthly mean anomalies relative to 1981-2010 climatology falling into the upper or lower tercile category of the distribution of the respective variable. Colours are only shown when the number of years is statistically significant. This concept and methodology is similar to that used in
’... Davey et al. 2014.
3
1.0 1 " These charts can be used to identify regions where, according to this analysis method, there is a statistically significant ENSO teleconnection for temperature or precipitation for each calendar month. Due to the variability seen
within the postage stamp charts shown above for Europe, there is not a strong signature in the composites below.
0.5
> Click here to see the selected ENSO events for each month
0.0 Month: [January  v|Reference period: [ 1940-2022 v |
- JAN 2-metre temperature (ERAS 1940-2022) JAN 2-metre temperature (ERAS 1940-2022)
1S) — La Nifia years B g El Nifio years .
o —
g -0.51
2>
fod 20 20 2 2
E _10 + ERAS
2 UK Met Office ey s vy
Météo-France : i £
=151 ECMWF 6§ i "
DWD 3 i H
uE ug ut
2.0 E'::C g H H
- J » » L 2 ¥
cMcC L\
_25 1 NCEP 10 10 & 10 0
Nov 2023 Jan 2024 Mar 2024 May 2024 Jul 2024 Sep 2024 Nov 2024 e g
JAN precipitation (ERAS 1940-2022) JAN precipitation (ERAS 1940-2022)
a Nifa years El Nifio years
= ‘/»*H - Ty = ~ R
Probabilities for NINO3.4 index percentile categories
C3S: Multi-system forecast from 1 May 2024 x » x »
100 monthly means; reference period 1993-2016
BN <P25 [ P25-P75 EEE P75 B B2 B B2
168 165 168 165
£ 2 £ H
80 8 i g 3
ug ug ug ug
2 12 12 12
F 601
3 S 3 P, g = LT g
2
o
& 40
. ~ ~ .
.
e o R— A—— .
Investigacao das teleconexdes associadas ao ENSO
20
0 T

May2024  jun 2024 2028 Aug2024  Sep2024  Oct2024 httpS.'//Confluence.ecmWﬁint/diSp/GV/COPSRV/ENSO'/‘impaCtS‘/'On‘/'EUFOpe
B s (ooemics ©ECMWE G

PrevisOes multi-sistema do C3S

rosremerte (opermicus  ZSECMWF (e

Europe’s eyes on Earth climat ernicus.eu


https://confluence.ecmwf.int/display/COPSRV/ENSO+impacts+on+Europe

&

Projecoes Climaticas do C3S

WCRP.& CMIP5

World Climate Research Programme

W

World Climate Research Programme

Projecoes climaticas globais

CMIPS daily data on single levels

Global  Atmosphere (surface)  Atmosphere (upperai)  Climate projections

This catalogue entry provides daily climate projections on single levels from a large number of experiments,
models, members and time periods computed in the framework of the fifth phase of the Coupled Model
Intercompa

one vertical

CMIP6 climate projections

CMIPS Global Atmosphere (surface)
Atmosphere (upper air) Climate projections

This catalog This catalogue entry provides daily and monthly global climate

models, me N . i

intercompa PTOjections data from a large number of experiments, models

onevertical and time periods computed in the framework of the sixth

.q phase of the Coupled Model Intercomparison Project (CMIP6).

CMIP6 data underpins the Intergovernmental Panel on Climate
Change 6th Assessment Report. The use of these data is mostly
aimed at: addressing outstanding scien...

21 CMIP6-Endorsed MIPs CMIP_&

[

Global

ORDER,

ScenarioMIP

Eyring et al., CMIP6 Overview, GMD, 2016
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/@\\ Climate

climate.copernicus.eu

Acesso aos dados operacional
Controlo de qualidade
Tutoriais

PrevisOoes decadais

Atmosphere (surface)

el CMIP6 predictions underpinning the C3S decadal prediction prototypes

Atmosphere (upper air) Climate projections

VA A This catalogue entry provides daily and monthly global climate model data from Decadal Climate Predictions Project (DCPP) experiments,
part of the sixth phase of the Coupled Model Intercomparisen Project (CMIP6). The decadal data in the Climate Data Store (CDS) are a
quality-controlled subset of the full DCPP. CMIP6-DCPP data addresses the ability of the climate system to be predicted on annual, m...
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1: South America (SAM)
2: Central America (CAM)
3: North America (NAM)

4: Europe (EUR)

5: Africa (AFR)

6: South Asia (WAS)

7: East Asia (EAS)

8: Central Asia (CAS)

9: Australasia (AUS)

10: Antarctica (ANT)

11: Arctic (ARC)

12: Mediterranean (MED)
13: Middle East North Africa (MNA)
14: South-East Asia (SEA)

I
Coordinated Regional Climate Downscaling Experiment Eimion mas)

Projecdes climaticas regionais

Pracioitaion

CORDEX regional climate model data
on single levels

Europe Atmosphere (surface)

Atmosphere (upper air) Climate projections

This catalogue entry provides Regional Climate Model (RCM)
data on single levels from a number of experiments, models,
domains, resolutions, ensemble members, time frequencies
and periods computed over several regional domains all over
the World in the framework of the Coordinated Regional
Climate Downscaling Experiment (CORDEX). The term "single
levels" is used to express that the variables are 2...

p=0.75

20

Hurricane activity
{ACE 10"kn?)

oA

—— Forecast
o — Observed

wer 1970 90 1990 zwa0

1 dio 2020
Central year of 5 year period
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Copernicus Interactive Climate Atlas Mean temperature (°C) - CMIP6 - Change - Warming 2°C - Annual - rel. to 1850-1900

O]

Mean temperature CMIP6 ARG Regions v

Climatology and Changes Global warming levels

1961-1990 1981-2010 1991-2020 2°C 4°C
1850-1900 1986-2005 1995-2014 1.5°C 3°C
PAST FUTURE
Quantity
Change v
Season
Annual v

OusmOmamO): m=mm

Units: °C

Robustness:

SCEE808068G6aA

@ Robust signal (original color)

O - N W oA O ®

@ No change or no robust signal

@ Conflicting signals

(B Palette = Autofit  Reset

b b A b b A

About C35 About the Atlas Contact us Privacy policy
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Captacao de utilizadores e acoes
de capacitacao nacionais
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~1>  Formacédo e transferéncia de conhecimento

« Contrato para eventos e recursos de formagao ¢ 5 ¢ o QI —yryTn
o Contrato comegou Q1 2024 : T e

o Eventos de formacédo (também no contexto de parcerias, NCP,
core e outros utilizadores)

o Curadoria e desenvolvimento de recursos educativos (Jupyter,
elearning)

« Call aberta para especialistas em formacéao para
suporte com experiéncia em determinados dominios

Using climate models for climate
and scenarios

cientificos
o Lancado Q3 2023 D
O Tralner ‘<‘ ) i C O @ nbvewerorg/oi. Q @ % #» O @ ;. « C QA Hobvew. Q % O 0O
| = upyter . 1 -~ Jupyter .m0 ¢ & | |=jupyter
o Content Creator T o e —
o Instructional Designer Calcatonf ol disrution nd

Radiation (OLR) using NOAR/NCEI
HIRS data

* Mini-MOOCs C3S
o RFP a ser lancada no Q1 2024

o Série de pequenos cursos online sobre temas relevantes para =
0 C3S s
o Dirigidos a uma vasta audiéncia

roearemeoon™  (opemics  ESECMWF (3¢
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Pespectivas para o futuro proximo
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s Atribuicao operacional: acesso modular a informacé&o sobre extremos

Prototype extreme events and attribution service . : ~
Acesso operacional ainformacdo sobre eventos extremos,

incluindo:

SCO FLAude: Understanding extreme hydrometeorological
events in Aude and Occitanie in the context of climate change

» AlteracOes de longo prazo nas nos extremos observados e
na sua atribuicao

O ¥ |

* Informacéo extensa sobre diferentes tipos de eventos num
clima em mudanca (e.g. factsheets ou similar)

e i rnts ey i s i ‘ * Grande numero de ferramentas para a analise de eventos
L extremos

» Consisténcia com projecdes climaticas

SECTORAL INFORMATION

Disaster risk reduction  Suite diaria em NRT, semelhante a usada no Boletim Mensal
We provide climate information to support policies related to disaster risk reduction, as well as practices to address weather-related risks. do CSS (Ou uma Verséo melhorada)
R TRAORRCIECTS SRS « Acionada via Extreme Forecast Index (ou similar)

Related news

Demonstrator projects o » Adequacao dos datasets para o proposito da analise dos
extremos

current and future fire danger

2BTH AUGUST 2020
Climate organisations join forces

« Adocéao de ferramentas de Inteligéncia Artificial

13TH DECEMBER 2019

Pluvial Flood Risk Assessment in Urban Areas

This service aims to generate the information required to assess the
risks associated with extreme rainfall events in Europe. In particular,it [
analyses the risk of flooding caused by intense rainfall that the ground e

is unable to absorb. From climate data to climate

action

IMPLEMENTED BY
PROGRAMME OF THE . (
20 (n
EUROPEAN UNION PCI : - ECMWF



Muito obrigado!

G

Climate
Change

Carlo.Buontempo@ecmwf.int

Joao.Martins@ecmw.int

ECMWEF @copernicusecmwf

Copernicus

| Copernicus EU
Copernicus ECMWF Copernicus
ECMWF

www.copernicus.eu
climate.copernicus.eu

@CopernicuseU
@CopernicuseCMWF
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Apresentacao Titlo WeMAST Geoportal

Apresentador: Albano dos Santos Data 29/05/2024
Posi¢do: Software developer Lugar Online
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Introducao

Servico de Gestdo e Avaliagiao de Areas Humidas nas Bacias Hidrograficas da

Africa Austral WeMAST

WeMAST Partners & Study Areas

A

GGGG

— SASSCAL

¥

sl

SASSCAL WeMAST - Consol

® Partners
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indice vulneravel
das Bacias
Hidrograficas

Service 3 (New)

I\/Ionitoramentq da
Qualidade da Agua

Service 2

Gestéo e Avaliacdo
das
Areas HUmidas

|
Service 1 (Main)

C.\SASS_CAL

ave - v
. * Climate Ch
) - C te CF
- . li%e e

88 http:/igmes-
=+ |geoportal sasscal orgiidas
hboard
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5. Acesso ao Dados Observacao da Terra (EO)

Land Use / Land Cover

Indicator - _
E t 0 300 Vegetation phonometrics
p §Re§ =Source m NDVI
Sentinel2 / Landsat8 Wetland Extant (NDWI, NDVI)
4 Basins
Indicator Soil Moisture
1 Wat lit
s SERRIMEl Landsats 10/30  Water Quality
Terra Climatology m 4 Basins
Indicator
1A - Burnt Areas
%H'\?/Y\]/IGBIS Standardized Precipitation Index
! Chirps Flood Susceptibility Index

USGS / DEM 4 Basins
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Resolugao temporaria

Fase 1 Dados 1975 - 2019

AOIl:Cuvelai, Limpopo, Okavango A AOI:Cuvelai, Limpopo, Okavango
ins ins
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Resoluc¢ao espacial

COLECAO DE
DADOS 2000-2022
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Cuvelai, Limpopo, Okavango, Zambezi
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Area de execucio

WeMAST Partners & Study Areas

A

Areas de
Extensao de
TVl -
173685.541
a lkm?2
IMpopo -
411552.652 square

KMm?

Okavango -
704275.495 square

=

SASSCAL WeMAST - Consort

® Parters

v,y Sc
N - Climate
N . Adaptive Lar

SASSCAL




SASSCAL Consortium

SASSCAL Consortium
® Namibia
© Angola
© Botswana
© South Africa
© Zambia
© Zimbabwe
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4. Resultados - Produtos

4 ) 4 I 4 I
Uso e Cobertura da
Terra

* Vegetac¢ao dinamica

Qualidade da agua . ’Area Queimadas
* Turbidez * Indice de

. 5 * Sedimento Suspenso precipitacao
Extet\sao dazona Umidade do solo * Suscetibilidade a
humida . ~

inundagoes

 Estado da zona humida

ENHEREE
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Soil Moisture Index
(SMI)

Year Land Use & Land Water Extent
Cover

2000

2010

1: 9000000

2022 SMI DRY SEASON

2022

http://gmes-
aeonortal sasscal ora/#/dashboard
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v Standardized Wetland Status
ear Precipitation

30000 o 2 30 BASIN VULNERABILITY INDEX DRY SEASON 2000

Basin Vulnerability

2000

2010

2022

] Moderate

w0 w0 w0 100 120Wemeen  1.9000,000

0 100 2

http://gmes-

aennonrtal ecaceeal ora/#/dashboard
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WeMAST Mapografia(Problemas especiais)

MapoGraphics

A compendium and comprehensive
document integrating maps and
infographics deliberately laid out as
a collection of factsheets.

P,

Each factsheet adopts a |ttty
comprehensive layout model with o sues

the following highlights: map,

description, statistics and

recommendations. MapoGraphics

Land Use

(«w

A factsheet number is indicated on
I"“"Il every page with a discreetly

selected numbering system with a

sequential code order. 19

Mapographic can be used as a
policy brief to policy makers.
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4. WeMAST App — APLICATIVO MOVEL

< Desenvolva aplicativos moveis para|
aprimorar a verificacao, validacao e C
coleta de dados para usuarios do C
WeMAST. —J

% Integre-se ao front-end e back-end
para visualizacdo e armazenamentode|
dados do projeto.

F j
—
SSSSSSS L ____J
o ]
A
B
WeMAST Collect Data
e ease w llecting data f e
t': s
é T G
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5. Conclusao

WETLAND MONITORING AND ASSESSMENT SERVICE FOR TRANSBOUNDARY BASINS IN SOUTHERN AFRICA i
sasscaL c GMES Afican(ay)
(WeMAST) = ANDAFRICA  Union .22
WeMAST Y European Usion
Data Analysis Metadata
Select Region Select Indicator Select Sub-Indicator Select Year Select Season
T T Summary
Okavango@ Resiliance Giecihitationlindex @ e @ ey o m Standardized Precipitation Index for WET season
@ Okavango Precipitation Index-2006 EH &
min
a o
( mean
- Okavango Precipitation Index-2006
Time Series
20
15
10
H
2 05 F—’O/\’_«/—o\ﬁ
Okavango SPI 2006 2 o
lDry -0.5
1.0
2016 2017 2018 2019 2020 2021 2022
Years
C
itz .w Technical Partners
et
wie o] D

http://gmes-geoportal.sasscal.org/
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WG Africa | Formacdo de Formadores

Inteligéncia Artificial para Clima Urbano: uso de observag¢ao da
terra para mapeamento da exposi¢ao a Ondas de Calor

JANEIRO 2024 in ¥ in X @colabatlantic.com
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PORQUE?
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PORQUE?

Leonid Danilov de Pexels

Verdo Alargado
25-50 dias/ano = 71% pobreza energética

Ondas de Calor
10-20 dias/ano—> 12% casas com AC

Seca extrema
10-20 dias/ano = aumento de frequéncia

Precipitagao intensa
1-2 dias/ano—> 3292 pessoas e 782 edificios sensiveis a subida do nivel médio da dgua do mar


https://www.pexels.com/pt-br/@infonautica?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/pt-br/foto/foto-de-landfill-2768961/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels

PORQUE?

As alteracdes climaticas sao GLOBAIS
Os perigos de origem CLIMATICA e AMBIENTAL sdo LOCAIS
A sua monitorizacdo, AINDA NAO E

" 4

+ATLANTIC

v" OK relativamente ao QUANDO

I NOK relativamente ao ONDE




A SOLUCAO

O QUE?
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O QUE?

H
0
Eficiéncia computacional Escalabilidade Baixo custo
Heeiaes CMEIEes e MEPEAMEES Gl Uso de dados abertos Uso de Cddigo aberta

perigos

| |
!

O OBJETIVO: Oferecer modelos de downscaling de dados de previsao meteoroldgicas e cenarizacao climatica para a
escala métrica que permitam antecipar a EXPOSICAO URBANA A ONDAS DE CALOR e testar MEDIDAS DE
PLANEAMENTO TERRITORIAL PARA REDUCAO DO EFEITO DE ILHA URBANA DE CALOR




O QUE?

Tirar Partido de DADOS ABERTOS e métodos DATA-DRIVEN para ultrapassar a limitacdo da RESOLUCAO ESPACIAL,
providenciando:

PREVISOES EM ESCALA METRICA (~200m)
MAIOR PRECISAO NA INFERENCIA DA TEMPERATURA URBANA
FERRAMENTAS DE CENARIZACAO CLIMATICA

Cartografia

Terreno, limites,

infraestruturas
Observacaoio Integragdo Inteligéncia
)
2 o %
Sensores, [oT . 00z
Inteligéncia Artificial Decisao baseada em
Previsao . dados
Interface grafico v O qué?
@ intuitivo v Quando?
- v" ONDFE?
Condicdes de
fundo,
cenarizacao de
alteracdes

climaticas
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+EXEMPLO
COMO?

Vs 5

Estaveis e rigorosas.

MAS poucas, dispersas e nem
sempre urbanas. Sem previsao.
PP PR TN, T, PR AT e Ly

Rede WMO/IPMA
Rede Cascais (2021)




+EXEMPLO
COMO?

s 5 U sl e R
Muitas e urbanas.
MAS nao estandardizadas, e pouco
rigorosas. Sem previsao.
P e BORE ., T

3 “

A &AJ

EstacOes existentes:

Rede WMO/IPMA

Rede Cascais (2021)

EstacOes cidadas (total)
EstacGes cidadas (c/ qualidade)
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Cobertura total e com prev
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Lisboa, durante onda de calor (EHF
positivo) a 17 de Julho 2020, 18h00.

BELEM

"n“"?’ ™ < ;ét ‘, ‘ ‘, . 0] 500 1000 m

r, //////;/"E6 “-- -+ —
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COMO?

14

Qual o clima na minha
vizinhanca?

Quao exposto estou ao risco de
stress térmico no meu bairro?

Como se comparam os bairros
em termos de necessidade e
pobreza energética?

Y

ura deat (%)
H oo ok

Trmperan

CPACITY

0300 3100 DI0O 0XDD 0400 0S:00 060D 0740 020F 0000 1000 1100 100 1300 1400 500 GO0 4790 3
Hara do din

C—itimbieche  ESISic Dommgste Frg S UF

A lrporhee -]

138mal Aotk 08 o

Temperatura do Ar [°C)

[==TTE



+EXEMPLO

COMO?
i tmp_dif
1 10
: N
2 ]
- Qual o clima na minha §o l-s
.« . e -10
vizinhanca? ol
- Quao exposto estou ao risco de % L

stress térmico no meu bairro? Hour of the day
-\ id0s. {1 o idog
? 500 . \
:§ 0 « : ...H-': i .‘ |
E 500 -
[«
i 1810 1 lan 12 ) w13
Como se comparam os bairros Em | ;
- em termos de necessidade e % 0 ot - at ek :
pobreza energética? R
id14 1815 16 d208
5004 y & it " ¥ - o fal I ek . - .r': \
. .I\ | 1L I : : I i .I .\.J'II . e I ! 1 j I'..If \f . l

----------------------------------------------------------




+EXEMPLO
COMO?

'Future HW day', 'Denser City' scenario Ta Diference between 'Current City' and 'Denser City'
(Tr: 32°C, Tr_d2h: 3.5°C) scenarios
. : X,} W . ol ) I

e et

/) o

& I

Maximum Ta

- Qual o clima na minha

vizinhanca?

I <=30.0

Maximum Ta
Difference
(°C)

: I >=1.0

0.0
I <=-1.0

Future LCZ

LCZ 2, Compact
Midrise

= LCZ A, Dense
Trees

Typical Ws (7.9m/s)

- Quao exposto estou ao risco de %
stress térmico no meu bairro? )

Y

Como se comparam os bairros
- em termos de necessidade e
pobreza energética?

16




+EXEMPLO [1¢
COMO?

ATLANTIC.SENSE tem como objetivo providenciar um interface de
utilizador intuitivo para consulta e obtencdo de dados ambientais e
climaticos, integrando sistemas de alerta precoce para exposigao a
eventos extremos e seu impacto.

5 %
< 8
Coast.SEA Coast.AIR

Qualidade do Ar

Conforto Térmico

Qualidade da Agua

Hidrodinamica Costeira

Subida do Nivel do Mar Sequestro de CO,

« Galgamentos Emissdes de CO,

Precipitacao

Sedimentacao

* Erosao Vento

17

2
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#
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Janeiro de 2020

Niveis de Concentracao de Dioxido de Azoto (NO,) ultrapassaram o limiar maximo =
previsto para garantir a qualidade do ar no nivel "Muito Bom' na terceira semana "
de janeiro, com valores méaximos registados na freguesia de Sao Domingos de
Rana, de 42 pgr/m3'. d ‘

R01.2020 e

JAN 2020 [estatistica semanal, dias Gteis] JAN 2020 [média semanal, dias Uteis)
Niveis de concentracdo NO,“ e de NO, in-situ Niveis de concentragao de NO, e Temperatura do Ar
(semana 1 2 3 “ 5 6 4 5
231 + t t + t + 70 + 30
198 | 60 3 [ 32 &
165 Lso = 24 3
e NO2 “Bom’” > NO2"Bom" F 22 B
[ =+ 40 § 20 3
g § 20 3
L 0 = 18 £
E 3 16 3
20 3 G, [
10 - g [
0
23/jan 10/jan 17/jan 24/ar 3l/jac 07/fev 03/jan 10/jan 17fjan 24/5@n 31/jan Q7ffev
Mkzima NOXT M Edin HOXXY ——UF. Carcavelos & Parede — UF. Cascais & Estoril
MEda N2 sty = =Umites quaificacia AVEEANOZ 530 Domingos de Rana — -Limites APA/EZA NO2 - = =Temperaturs Média Semanal
< <4
NO, in-situ > 40umol/m?
Cascais 112umoi/m? < Cascais 112pmol/m? ‘ : H !
Lisboa 106umol/m? A ) Lisboa obpmol/m? 4 d NO, in-situ < 40pmol/m?
Porto 126pmolim: @ ' - Porto 26pmol/m? 4
Madrid 27 umol/m? Madrid 271pmol/m? . . 2
' CASCAIS freguesias JAN 2020 [média semanal, dias tteis]
. ‘ Percentagem de Semanas com nivel de NO, superior/inferior a 70/50pmol/m?

Perguntas & Respostas

(0] que éo DIOXIdO de Azoto (NO,)?

amente dd ré eleve s tem
rocarbonetos presentes nos combustiveis
m o ar. O Diéxido de Az
sao usualmente d
do NO, incluem: o acido de azoto (que leva a ocorréncia de chuvas
acidas), a formacao de particulas em suspensao e de Ozono (O,).

Alcabideche

Cascais e

;' Estaril Estoril
{ P
S . Quais sao os efeitos na saide associados a niveis de
B Y g ‘ concentraqao de NO2 elevados”
. = 5 um problen
. C C aspirato
com asma, criangas e ldOSD) s3o os grupos de maior risco
a 2020 [dias uteis] « a 2020 [dias tteis] Gl oicitio e TdoNO2
Concentragdo média de NO, na coluna da troposfera Concentragdo média de NO, na coluna da troposfera UQ 10 110 G110/ SaZ0laL GOy Szt

& Os niveis de contracao atmosférica de NO, dependem da quantidade de
Dados: ) o emissoes, atingindo o seu pico diario durante as horas de maior tréfego,
Niveis de C u, qu"dg ao de Dioxido dz: ruuu na Coluna da Irc.)(,.. era (NO,%T): Valores interpolados do Produte NO,, (Offline) Septinel-5P, ESA,qualidade superior a 0.75

Por autro lado, sao forte s influe )s pelas
duality Portal https://aqpontal discomap.eea.europa.eu/ R : ) =

ou vento for
s://data.cascais.pt/ dispersam o NO,, motivo pelo qual a exposi¢ao é agravada durante o

sboa: http://mapas.ine.pt/



CASCAIS esiunmc Cascais.SENSE Cascais.AIR

Concentracdao média de NO2
na coluna da troEosfera
(NO2CT pmol/m?)

SEMANA 1 de 2020
[dias uteis]
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198 ‘ | ' i | 60.00 5
< 165 | ‘ ' » i I ] el soon B
E | _ i NO2 "Bom" =
'TS) 132 T e T e S — e e NOZ“M e m"‘ 40.009
5 = =~ ! uito Bom" | 30.00 =
e «Q
Y o 86 P 5 L f|~q:\- - 20.00 =
: Z \L\ 4:1: A\}/ FR3 [
E ot == Z — ; 1 7
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05 SN SE S o 2 N & 2 P @ L & QWS W Q& & 3 1 &S
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s Minimo NO2CT e Maximo NO2CT — — Média NO2CT — — Média NO2 in situ = =Limites qualificagdo APA/EEA NO2
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COMOQO?
Cascais Bay - Overtopping Risk

ATLANTIC.SENSE tem como objetivo providenciar um interface de

eoge . Ll . ~ . . o ‘E E Re b[j I
utilizador intuitivo para consulta e obtencdo de dados ambientais e 83 : -y LU:\,' .
. s . . .~ 03 z
climaticos, integrando sistemas de alerta precoce para exposicao a Egg i %’5 Moderate
. 'E L .
eventos extremos e seu impacto. & u‘u ) P o € . @® High
r %" ’:E'
Qe & & M
py ~ g L ©
ST I 3z
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Subida do Nivel do Mar Sequestro de CO,

» Galgamentos Emissdes de CO,

4 -

» Sedimentacao * Precipitacao -
 Erosao « Vento T

32
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+ATLANTIC ALENTEJO

Edificio TEKEVER
Aerédromo Municipal Ponte
de Sor 7400-601

Tramaga, Portugal

+ATLANTIC CENTRO

IPL-ESTM, Rua do

C
&

CoLAB

+ATLANTIC

colabatlantic.com

info@colabatlantic.com

+ATLANTIC NORTE

Av. D. Afonso Henriques

Conhecimento 4 2520-614 1825 4450-017

Peniche, Portugal

Matosinhos, Portugal

+ATLANTIC LVT

Edificio Dingo Céo, Doca de Alcantara

Norte [350-352 Lisboa, Portugal


mailto:info@colabatlantic.com
mailto:info@colabatlantic.com
mailto:info@colabatlantic.com
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SPACE FOR CLIMATE
OBSERVATORY

Projeto CHOVE-CHUVA

Uma ferramenta para divulgar Indicadores Territoriais
para o Estado de Mato Grosso




Uma oportunidade...

Um financiador

-

\_

~

©

cnNes

CENTRE NATIONAL
D'ETUDES SPATIALES

$CO

SPACE FOR CLIMATE

OBSERVATORY

Um foco no potencial dos dados de satélites
Um foco no clima

Um foco na colaboracao publico/privado
Fortalecer os lacos com os parceiros locais

Valorizacao dos resultados da pesquisa



Uma oportunidade...

Um financiador
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CENTRE NATIONAL
D'ETUDES SPATIALES
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SPACE FOR CLIMATE
OBSERVATORY

Uma empresa particular
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Uma oportunidade...

Uma rede de parceiros

Administracoes publicas ONGs/Associacoes/Fundacoes
S RA b, INSTITUTO Nl
oo Mato ICVcentre ™ CAM 0 ™Yoo
Grosso DEVIDA | 202 e | LSS E

4 N
A, N\
AN 2
YV VA SR %
= UNIVERSITE g Wy =
RENNES 2 = \ > =
LETG %ﬁ UERJ S
% & Wl oF
TERRITCOIRE ETJL%%TANAE%E'TEJ;_LIEEEECTION . TADG ﬁ
- Y
Stetis  ¢cirad UNEMAT
. Universidade do Estado de Mato Grosso




Objetivos do projeto

Uma ferramenta de monitoramento
das dinamicas territorias no Mato Grosso

Forét Climat

Visualizacao de

T indicadores
il il it
A &8 Agriculture Eau
7 Coleta de dados
« dos cidadoes »




Grandes temas
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SCO

SPACE FOR CLIMATE
OBSERVATORY

www.sco.chove-chuva.org

Damien ARVOR
Damien.arvor@univ-rennes2.fr



mailto:Damien.arvor@univ-rennes2.fr

Por quem?

Parceiros do projeto
Parceiros academicos

YA %
AN EmWa

TERRITOIRE ENVIRONNEMENT TELEDETECTION
INFORMATION SPATIALE

Stetis  ¥cirad UNEMAT

Universidade do Estado de Mato Grosso

Financiador Empresa particular

kante

UUUUUUUUUUUUUUUUUUU

EEEEEEEEEEEEEE




Exemplo: um estudo de caso em Sorriso/Ipiranga

Area = 223352 ha ’

Définicao de uma area de interesse




Exemplo: Uso consolidado 2008 e desmatamento
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Exemplo: uso do solo (MapBiomas)

e T —
Floresta = 75078 ha ' | ) ' ,

Lavoura= 140825 ha ' A

gPasto = 6400 ha &
T e

Lavoura
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Exemplo: uso do solo (MapBiomas)
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. - Meétricas de paisagem
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3 1995 1997 1959 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019
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Numero de patches
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Exemplo: Pratlcas agrlcolas (INPE PICO|I et aI., 2018)

. 1. Cerrado
I 2 Fallow_Cotton
B 3. Forest

4. Pasture
I 5. Soy_Com
B 6. Soy_Cotton
B 7. Soy_Fallow
B & Soy_Millet
" 9. Soy_Sunflower
B 10. Sugarcane
B 11. Urban Area
B 12 Water
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Exemplo: Praticas agricolas (Irrigacao)

Evolucao

Area total (ha) +231%
Area media (ha)

Area min (ha)

Area max (ha)

Numero de pivos +262%




Exemplo: hidrologia

I _.\ }\

Numero de nascentes = 386 & oy .
Cumprimento acumulado dos rios = 1168 km A\ 4
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Degradacao da margens do rios
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Exem p|0: Clima (Ch uva) Dados CHIRPS (1981 - presente)

Chuva media anual
2039 mm

Chuva medias mensal (mm/jour)

—_— —
M 1 J A

Historico de chuvas anuais (mm) _ Extremos de chuva

L

1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 Rx5days : chuvas max em 5 dias consecutivos

i 50 100 150 200 250

0 500 1000 1500 2000 2500




Exemplo: Clima (chuva)

Monitoramento das datas de inicio e fim da estacao chuvosa

g 2]

E 8

g

1985 1990 1995 2000 2005 2010 2015
Dates
Data de inicio Data de fim
il Data de fim
Duracao bl
- m‘i
.3 L\W
Data de inicio N M NG Y, @V‘&m

Sensibilizacao a reducao da estacao chuvosa e as possiveis implicacoes para producao agricola



Coleta de informacoes espacializadas

Identificacao de areas de reflorestamento? 9 Identificacao de areas de ILP?
¥,

Identificacao de fazendas certiﬁcadas?

Questionario sobre a percepcao das mudancas climaticas
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