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sumario: Fontes de informagao em Geografia Fisica (Climatologia)
1. Informacgao climatica: diversidade de fontes e de bases de dados.

2. Recolha e manipulagéo de ficheiros de dados climaticos na ferramenta web KNMI

Climate Explorer.
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Informacgao climatica: diversidade de fontes e de bases de dados

« PORTAIS DE DIVULGACAO DE INFORMAGAOQO CLIMATICA

+ KNMI Climate Explorer
 https://climexp.knmi.nl/
“uma ferramenta de pesquisa para investigar o clima. Este site proporciona acesso a muitos dados climaticos
e ferramentas de anélise.”  Ver documento tutorial no moodle

+ COPERNICUS - CLIMATE DATA STORE (CDS)

5 : Py " climate Change
https://cds.climate.copernicus.eu/#!/home = (opgrq_!cqs CECMWF C e

“(CDS) é a infraestrutura fundamental que suporta a implementagdo do Copernicus Climate Change Service
(C3S). Permite o fornecimento de variaveis climaticas essenciais, analises climaticas, reanalises, projegcbes e
indicadores em escalas temporais e espaciais relevantes para estratégias de adaptacdo e mitigacdo para

@ vdrias dreas de beneficio setorial e social.”
Instituto de Geografia
e Ordenamento do Territoric
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Informacao climatica: diversidade de fontes e de bases de dados

- PORTAIS DE DIVULGAGAO DE INFORMACAO CLIMATICA
benk | Climate DataGuide

+ NCAR Climate data guide https://climatedataguid&™®
 https://climatedataguide.ucar.edu/

« EARTH SYSTEM RESEARCH LABORATORY (NOAA)
* https://www.esrl.noaa.gov/psd/data/

@“j Earth System Research Laboratory

Physical Sciences Divisian

Informacgao climatica: diversidade de fontes e de bases de dados

« PORTAIS DE DIVULGACAO DE INFORMAGAOQO CLIMATICA

. CRU https://www.uea.ac.uk/web/groups-and-centres/climatic-research-unit/data

| S\ \kyeiy
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Informacgao climatica: diversidade de fontes e de bases de dados

1.
Observacoes

Pontuais
+ superficie (estagdes met.)
+ altitude

Interpoladas
+ areas nacionais, regionais
+ globais

Instituto de Geografia
e Ordenamento do Territéric

NIVERSIDADE DI

https://www.ncei.noaa.gov/

https://www.ncei.noaa.gov/access/monitoring/products/#datasets

https://www.ncei.noaa.gov/access/search/index

National Centers for Environmental Information (ex NCDC): organismo da NOAA que é

responsavel por centralizar e providenciar o acesso publico de bases de dados oceanicos,

atmosféricos e geofisicos.

Global Historical Climatology Network -

Daily (GHCN-Daily), Version 3

The Global Historical Climatology Network - Daily (GHCN-Daily) dataset
integrates daily climate observations from approximately 30 different data

sources. Version 3 was released in September 2012 with the addition of data
from two additional station networks. Changes to the processing system

associated with the version 3 release also allowed for updates to occur 7
days a week rather than only on most weekdays. Version 3 contains station-

based measurements from well over 90,000 land-based...

View Details
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https://www.ncdc.noaa.gov/cdo-web/

NATIONAL CENTERS FOR N
NOA A ERVREERAERcHarion &

Home Climate Information DataAccess ~Customer Support  Contact ~ About

ome > Climate Data Online

Climate Data Online

Climate Data Online (CDO) provides free access to NCDC's archive of global historical
weather and climate data in addition to station history information. These data include
quality controlled daily, monthly, seasonal, and yearly measurements of temperature,
precipitation, wind, and degree days as well as radar data and 30-year Climate Normals.
Customers can also order most of these data as certified hard copies for legal use.

(= () @ @

Browse Datasets Certify Orders Check status Find Help
Browse documentation, Get orders certified for legal use  Check the status of an order  Find answers to questions about
samples, and links (requires payment) that has been placed data and ordering

DISCOVER DATA BY

SEARCH TOOL MAPPING TOOL DATA TOOLS

Search for and access past weather and Find and view, sty ~Her and dlimate Access past weather and dimate data

dimate data by station name or data by station , ame o dentifier, ZIP using a collection of specialized tools.
ity, county sv

identifier, ZIP code, city, county, state, or de, city, count,
country.

Search Tool » DEER Y

‘e, % country.

ECA&D
European Climate Assessment & Dataset

https://www.ecad.eu//dailydata/index.php

Project l [ Services

Goal ECARD services comprise:
ECA&D offers science-based operational services for assessing » data gathering (long-term high quality daily observational
observed changes in climate extremes in Europe. These services series from metearological stations)
rely on high-quality observational datasets provided by the » archiving and storage in a centralized relational database
participants. » quality control and homogencity checks

» analysis (calculation of indices (station-based and gridded)
Participants particularly related to climate extremes)
66 National Meteoralogical and Hydrological Services,
observatories and universities from Europe and the Mediterranean. ECA&D products include:

» daily dataset built up from 41600 quality controlled series
Coordination 0f 12 essential climate variables (includi
Royal Netherlands Metearological Institute (KNMI). ipitation) observed at 10388

62 countries (77% publicly available)

Drivers + meta information on station and time series homogeneity
ECA&D was initiated by the European Climate Support Network * maps and plots for changes in exteemes in the form of trends,
of GIE-EUMETNET and has been designated as Regional Climate anomalies, climatologies and return values for 75 indices
Centre on climate data for WMO Region VI (Europe). ECA&D ‘» E-OBS version 12.0 daily gridded observational dataset
has been further developed in the EU-projects ENSEMBLES, (1950-2015) of precipitation, temperature and sea level pressure,
MILLENNIUM, EURO4M, UERRA and EUPORIAS, + monthly updates of stations and gridded datasets

Global Embedding

ECA&D is part of the International Climate Assessment & Dataset

(ICA&D) which is part of a pilot project of the Global Framework for

Climate Services (GFCS). As such, it is linked with its Southeast
‘Asian counterpart SACA&D (sacad.database bmkg go.id), Latin
American LACA&D (lacad. iifen.org) and

AMWest African counterpart WACA&D.
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DADOS CLIMATICOS DE ESTACOES NO FORMATO EPW

O EnergyPlus (https://energyplus.net/) € um programa open-source, desenvolvido pelo
Departamento de Energia dos Estados Unidos, que permite simular o comportamento
térmico e energético de edificios.

Os dados meteorolégicos para 3.034 locais estdao agora disponiveis em formato
EnergyPlus (EPW) - 1.494 locais nos EUA, 80 locais no Canada, e mais de 1.450
locais em 98 outros paises em todo o mundo. Os dados meteorolégicos estédo
organizados por regido e pais da Organizagdo Meteoroldégica Mundial e podem ser
descarregados em https://energyplus.net/weather.

Um repositorio de acesso aberto ainda mais vasto de dados climaticos pode ser

acedido em https://climate.onebuilding.org/

* Informagdo  detalhada deste repositério pode ser consultada
https://climate.onebuilding.org/sources/default.html

» Os dados meteoroldgicos de input nos ficheiros EPW sao horarios.

* Entretanto, muitas aplicagées online tém sido desenvolvidas para visualizar e

processar a informagao dos ficheiros EPW. Alguns exemplos:

em:

ClimateCharts.net An application to create meteorological charts for places worldwide

Home  User Guide Datasets & Software | License & Citation | About TECHNISCHE
UNIVERSITAT
- DRESDEN

ClimateCharts.net* — uma aplicagédo para criar diagramas climatolégicos como graficos
de Walther-Leith. Technische Universitat Dresden https://climatecharts.net/

Acesso a dados de estagdes da Global Historical Climatology Network (GHCN)
Acesso também dados interpolados de varias bases de dados em grelha

Lisboa/Geof, Portugal Lisboa/Geof, Portugal
TUSL U BN R DR O T e 38.72N, 9.15W | Elevation: 95 m | Climate Class: Csa | Years: 1990-2019
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* Laura Zepner, Pierre Karrasch, Felix Wiemann & Lars Bernard (2021) ClimateCharts.net — an interactive climate analysis web platform, International Journal of
Digital Earth, 14:3, 338-356, DOI: 10.1080/17538947.2020.1829112
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EPWMap
https://app.ensims.com/epw/

Visualizagdo de dados no formato EPW disponibilizados pelos EnergyPlus.net e OneBuilding.org

Mapa  Satélite

santiag
(dos Velho

EPW Map

Find and download EPW weather files on a - J—

map by searching a place and inspecting L AT Y
. From climate.onebuilding.or A P % > i Montijo
the available data sets. e s g o A

Copyright © 2016-2021 Energy Simulation Solutions Ltd. All rights reserved.

11

Annual Feb

- cein
- ight air

Light breeze
8 Gentle brecze.
W Voderate breeze

@ Fresh breeze Nw NE . 7 .
S Lisboa/Geofisico
@@cie e “' '
& i
e
w
Annual Jan Feb
e e oxeece
" == %
= st B 1ok & S
o s Oct W Ga‘e\ NE
2 i 1 Apr May

ENe

wnw

For Beaufort Wind Force Scale, see Royal Meteorological Society
€
w
Jul Aug
W e =
. st
&5 e Oct Nov.
s

For Beaufort Wind Force Scale, see Royal Meteorological Society

12



26/02/2023

Aplicacbes disponiveis na pagina pessoal de Andrew Marsh:

Weather Data
http://andrewmarsh.com/software/weather-data-web/

e | = o [©. 2. 2. 8.0 > 8.
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Portal Europeu Copernicus

https://www.copernicus.eu/pt-pt

#EUSpace Midia Eventos Noticias Contacto | Iniciar sessao Q Portuguese, Portugal
- EURGPEANUNION ‘ OpemiCUS Acerca do Copernicus Servigos Oportunidades Acesso aos Dados Bibli Casos de utili
T opes yesonEartn

0S OLHOS'DA .
EUROPANA.
TERRA:

$A‘olhar para o nosso planeta e o'seu’ *
ambiente @
Em beneficio de todos os cidada
Europd }; Eddaht

~= El Mansour
Eddahbi reservi

14
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https://climate.copernicus.eu/

G

plemented by ECHI s o The Coparnicus rograrne
Climate
Change Service

News Events Press Tenders Help&Support

ABOUT US  WHAT WE DO DATA QS EARCH

% g European
E Commission

(opemicus SECMWF

We provide authoritative information about the past, present and future climate,
as well as tools to enable climate change mitigation and adaptation strategies by
policy makers and businesses.

Key products and services

Instituto de Geografia
e Ordenamento do Territério

mate bulletins

UNIVERSIDADE DE LISBOA

Infocus

C35 User Learning Services provides free high-
quality training on the use of the Climate Data

Store platform, its content and Toolbox, at a range
of venues across Europe.

Read More P>

Climate O
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https://cds.climate.copernicus.eu/#!/home

Itis freely available and functions as a one-stop shop to explore climate data. Register for free to obtain access to the CDS and its Toolbox.

Climate Data Store Toolbox

Welcome to the Climate Data Store

information

Diveir i

We are constantly improving the services and adding new datasets. For more information, please consult the catalogue and our FAQ.

[Enter search term(s)

Climate Data Store AP Access climate reanalysis (ERAS)

This 5 @ new service — your feedback will help s o improve it 4

Sortby

Relevancy S Glaciers elevation and mass change data from 1894 to 2014 from the Fluctuation of Glaciers Database

Tite Aglacir s defined a3 a perennial mass ofce, and possibly fim and snow, originating onthe and surface rom the recrystallzatin of ther forms of solld p fon and showing eviden

> Fredunee s Albedo, leaf area index and fraction absorbed of photosynthetically active radiation 10-daily gridded data from 1999 to

> Veriable domain present

s dat the albe d FAPAR Radiatin).
> Spatia coverage
> Temporal coverage =] Sea level daily gridded data for the Mediterranean Sea from 1993 to present
. . water over the mean sea surface region. allesare (se.
s Sea level daily gridded data for the Black Sea from 1993 to present
Sea level anomaly i the height o water over the mean sea surface n a given time and egon. Up-{o-date alimeter standards are used Lo estimate the sea level anomalies with a mapping Agorithm e,
Instituto de Geografia = Glaciers extent data from 1995 to 2015 from the Randolph Glacier Inventory
& Ordenamento do Territoric Aglaciris defined s a ice,and possiby i and snow, onthe snow or ather forms ofsold preciotatin and showing evden.
NIVERSIDADE OE LISBOA S

Essential climate variables for water sector applications derived from CMIPS projections

Climate Variables (ECV) fo the 18 blas adjusted Giobal Climate Models (GCM) from CMIPS: dally precipitation rate, and dally mean, maximum and mimurm temperatures,

16
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https://cds.climate.copernicus.eu/cdsapp#!/dataset/insitu-gridded-observations-europe ?tab=overview

E-OBS daily gridded meteorological data for Europe from 1950 to present derived from in-situ observations

Overview Download data Documentation

E-0BS Is a dally gridded land-only observational dataset over Europe. The blended time series from the station network of the European Climate #/2Pieten
ssment & Dataset (ECA&D) project form the basis for the E-OBS gridded dataset. All station data are sourced directly from the European National
Meteorological and Hydrological Services (NMHSs) or other data holding institutions. For a considerable number of countries the number of stations used
is the complete national network and therefore much more dense than the station network that is routinely shared among NMHSs (which is the basis of

other gridded datasets). The density of stations gradually increases through collaborations with NMHSs within Eurcpean research contracts.

nitially, in 2008, this gridded dataset was developed to provide validation for the suite of Europe-wide climate model simulations produced as part of the

European Union ENSEMBLES project. While E-OBS remains an important dataset for model validation, it is also used more generally for monitering the
climate across Europe, particularly with regard to the assessment of the magnitude and frequency of daily extremes.

The position of E-OBS is unique in Europe because of the relatively high spatial horizontal grid spacing, the daily resolution of the dataset, the provision of
multiple variables and the length of the dataset, Finally, the station data on which E-OBS is based are available through the ECA&D webpages (where the
owner of the data has given permission to do so). In these respects it contrasts with other datasets

The dataset is daily. meaning the observations cover 24 hours per time step. The exact 24-hour period can be different per region. The reason for this is
that some data providers measure between midnight to midnight while others might measure from morning to morning. Since E-OBS is an observational -
dataset. no attempts have been made to adjust time series for this 24-hour offset. It is made sure, where known, that the largest part of the measured 24- = o

hour period corresponds to the day attached to the time step in E-OBS (and ECA&D)

17

Bases de dados EOBS

* Contém dados em grelha regular para 5 elementos (temperatura
média didria TG, temperatura minima diaria TN, temperatura maxima
diaria TX, precipitacao diaria RR e pressao média diaria do nivel do
mar PP). Eles cobrem a area: 25N-75N x 40W-75E. Os ficheiros de
dados estdao no formato NetCDF compactado e variam em tamanho
de 88Mb a 1,2Gb. Os dados sao disponibilizados em grelhas de 0,1,
0,25 e 0,5 graus regulares lat-lon, bem como numa grelha polar
rodada de 0,22 e 0,44 graus, com o poélo norte em 39,25N, 162W.

18
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E-08S TX 04-08-2003

Dados interpolados . ‘ . - , "
em grelha regular e —_—

(gridded data) ) g
E-OBS 28 :

https://www.ecad.eu/download/ensembles/download.php

+ Per: 1950-2019
* Res: 0.1°-0.25°- 0.50°

40
10

30

L A o

Longitude
Referéncia:
"Haylock, M.R., N. Hofstra, A.M.G. Klein Tank, E.J. Klok, P.D. Jones, M. New. 2008: A European daily high-resolution gridded dataset of surface temperature
and precipitation. J. Geophys. Res (Atmospheres), 113
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GPCC Monitaring Product Gauge-Based Analysis 1.0 degree
number of stafions per grid for May 2012

Dados interpolados em grelha regular
(gridded data)

Global Precipitation Climatology Project (GPCP)

Conjunto de bases de dados de precipitagdo em grelha regular — mensal e diaria —
integrando observagdes de estacdes meteoroldgicas de superficie, estimagdes por
satélite e por sondagens. Cobertura global (excepto areas polares), com uma
resolucao espacial de 2,5° de lat e lon (entre outras). Na escala mensal, o periodo
abrange 432 meses desde Janeiro de 1979 até Fevereiro de 2015.

» Portais de visualizacao e de descarga dos dados do Deutscher Wetterdienst
+ https://kunden.dwd.de/GPCC/Visualizer
« ftp://ftp-anon.dwd.de/pub/data/gpcc/html/download_gate.html

Referéncia: Adler, R.F,, G.J. Huffman, A. Chang, R. Ferraro, P. Xie, J. Janowiak, B. Rudolf, U. Schneider, S. Curtis, D. Bolvin, A. Gruber, J. Susskind, and P. Arkin, 2003: The Version 2 Global
Precipitation Climatology Project (GPCP) Monthly Precipitation Analysis (1979-Present). J. Hydrometeor., 4,1147-1167.

20
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DATASET GPCC Landsurface Monitonng Product 26 © v COASTLINES HIGHRES +
PRODUCT PRECIPITATION (mm/month) v ouTPUT GIF -
PERIOD JANUARY - GIFSCALE v
YEAR 2015 | ot S07 g s 1667) SHOWAS GRID .
Ve EUROPE v COLOR COLoR -
aREA ocen [0 w4
Lt (36 Lt 44 [ ZooM-Window PROJECTION LATION +
) Userdefined
START VISUALISATION
“te., ‘Dounload GPCC data Produet Feebact

oy s

o

First Guess Monthly 1.0°
First Guess Daily 1.0°
Monthly Monitoring Version 5 1.0°, 2.5°

Full Data Monthly Version 7 0.5°, 1.0°, 2.5°

Full Data Daily Version 1 1.0°
HOMPRA Europe Version 1 (coming soon) 1.0°

VASClimo Dataset 0.5° 1.0°, 2.5°

Precipitation Climatology Version 2015 0.25°, 0.5°, 1.0°, 2.5°

Interpolation Test Dataset 1.0°
Drought Index Version 1 1.0°
GPCC Visualizer

GPCC Home

2004 - present
2009 - present
1982 - present
1901 - 2013
1988 - 2013
1951 - 2005
1951 - 2000

1951/2000

1988
2013 - present

Visualize and Download GPCC Products

drought monitoring
analysis of extremes
calibration of satellite data
hydrological studies
analysis of extremes

trend analysis

trend analysis

for application as a reference,
and for utilization of the

ly interj ion

\pari: of i i
drought monitoring

access to the GPCC Visualizer,
where you can create maps with your own coordinates and parameters

detailed information about GPCC

The Global Precipitation Climatology Centre (GPCC) is a specialized Centre supporting climate monitoring and research.
It is operated by DWD under the auspices of WMO. Product users are kindly asked to refer to GPCC.

S
o o

GPCC Product Spatial Resolution Possible Applicatio

“0r s
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RDA
Research Data Archive
NCAR

http://rda.ucar.edu/

Instituto de Geografia
e Ordenamento do Territéric

NCAR
UCAR

Find Data

Research Data Archive

Computational & Information Systems Lab

X
NCAR is sponsored by #aiap
National Sclence Foundation 1. ¥1

Ancillary Services | About/Contact Data Citation

First-time visitor to our site?

Please take a video tour of our home page Get Hq

Dataset Search:
[Keyword(s)

Look For Data:
Al Datast
Time Resolu
Topic/Subtop

Data Format

Recently Added Datasets: (within the lsst § months)
* SODA Project: SODA3 Ensemble Means and Standard Deviations
+ OldWeather3 Marine Data for ICOADS Input
+ RSS SMAP Sea Surface Salinity Analysis
* GPCP Version 1.3 One-Degree Daily Precipitation Data Set

Ip:
- Frequently Asked Questions
» Reset your passwort

- AZSite Index

« RDA Users Email List

- RDA Blog

« RDA video tutorials

« Email Us

[Search | advanced options

Variable/Paramater
Platform

Type of Data
Spatial Resolution
Project/Experiment

Supports Project From Our Blog:

Instrument Location « NCAR RDA at AGU 2018 Fall Meeting
Recently Added/Updated * Notice: new Globus endpoints

= Alternate access to NCEP data products
through NCEP Data Portals
ta experts seek input at AGU
eting for summer 2018 workshop

More blog posts

* GPCP Version 2.3 - Monthly Analysis - Test | | GPCP Version 1.3 - Daily Analysis - Test

Other Ways to Explore:
* GCMD Topic:

Agriculture o Atmosphere ® Biosphere ® Climate Indicators e Cryosphere

Human Dimensions

GLADE Users:

Much of the RDA is directly accessible from
CIsL's GLobally Accessible Data
Environment. /glade files can be read
directly in place from CISLHPC systems. You

® Hydrosphere ® Land Surface ® Oceans ® Paleoclimate » Solid Earth o

« Atmospheric Reanalysis Data:
All Reanalysis Datasets » BPRC Arctic System Reanalysis (ASR) ®

© Sun-earth Interactions ® Terrestrial
n find more information under the "Data

Access" tab of individual datasets, including
detalled lists of /glade files.

22
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http://www.ogimet.com/

nalgumas estacgoes.

"Este es el Servicio de Informacion Meteoroldgica
de www.ogimet.com que utiliza datos
disponibles en la red de forma publica,
fundamentalmente de la NOAA, y software libre
para su tratamiento.”

SYNOP: cédigo alfanumérico definido pela organizagdo meteorolégica mundial,
utilizado para reportar observagdes meteoroldgicas. A sua frequéncia habitual de
emissao é de 6 horas (00, 06, 12y 18 UTC), podendo ser de 3 horas ou horaria,

METAR (“Meteorological Airport Report”) - Mensagens codificadas de observagdes
meteoroldgicas a superficie de interesse aeronautico. A sua frequéncia de emisséo
€ muito maior que as mensagens SYNOP, na maior parte dos locais é horaria ou a

cada 30 minutos.

meteomal my 008ity=mréid1=158m1=028y1=2021&d2=158m2=028y2=2021
4 Meteomanz. com English vession
m p datos 6gicas observados de lugares de todo el mundo obtenidos de los mensajes SYNOP y BUFR emitidos por ogicas oficial
como dates meteoroldgicos previstos basados en los modelos de prediccion globales GFS y ECMIVF. Mas i i6n en como usar 1a pagina y preguntas.
Bulsqueda répida de los Ultimos datos
Introduzea un indicativo OMM. También puede introducir una region 0 nombres de est
[ |[SYNOPS/BUFR | [ GFS/ECMWF |
Bulsqueda detallada de datos de SYNOPS/BUFR
Seleccione lugar, fechas y tipos de salida.
a v
v|[2021
[vEr DaTOS |
Busqueda detallada de datos GFS/ECMWF
Utili los tres formularios para indicar la ubicacién.
1intro o WMO
[ )[verpaTOS
2.Seleccione la estacién:
Estadorzona: [ Selecc v
3Introduzca coordenadas:
Latitud (Sur<0) |
Longitud (Oeste <0} |
[ver DATOS |

12
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Observacoes meteoroldgicas de altitude

* Integrated Global Radiosonde Archive (IGRA) (NOAA)

http://www.ncdc.noaa.gov/data-access/weather-balloon/integrated-global-radiosonde-archive

(1500 estacgGes; formato txt; 1970 - presente)

* Arquivo da Universidade do Wyoming

http://weather.uwyo.edu/upperair/sounding.html

(representacdes graficas/pdf ou formato txt; 1973- presente)

Instituto de Geografia
e Ordenamento do Territério
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288 X X ALK ST N s T 593.0 4602 -6.1 -43.8 3 0.3 90 47

900 !ﬁ( m /Y\ /5(\}” }j/ f’f}/"\f’ 546.0 5239 -11.4 436 5 015 75 43

1000 = 7 A e A A — 529.0 5484 -135 435 6 015 83 44

% 7 e R /ﬂ ;#‘ 5 5250 5541 -13.8 -43.9 6 015 8 45

i 55 - e " P 20 5 b 500.0 5910 -15.5 465 5 042 75 45
12Z 09 Jan 2015 University of Wyoming
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Informacao climatica: diversidade de fontes e de bases de dados

1. 2.

Observacoes Reanalises

REANALISES

Bancos de dados produzidos de forma sistematica
para a monitorizagao e investigagao do Clima.

Uma reanalise constitui um sistema de dados,
temporalmente tdo homogéneo quanto possivel,
disponivel numa grelha regular global.

As bases de dados de reanalises incluem muitos
campos derivados (fluxos de calor e humidade no
solo, por exemplo) relativamente aos quais as

observacgdes diretas sdo praticamente inexistentes.

As reanalises sao produzidas através de um
esquema de assimilagcao de dados e um modelo
de previsao numérica.

28
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- MODELOS DE PREVISAO NUMERICA

Modelos fisico-matematicos que representam de
forma numérica a evolucéo do estado da
atmosfera, descrita pelas leis da Fisica.

Estes modelos s&o integrados em
supercomputadores, em varios centros

de previsao e disseminados para todo o

mundo.

Schematic for Global
Atmospheric Model

\ Horizontal Grid (Latitude-Longitude)

cloud Iypas

radkativedy actve gascs and aorossin
| precipiatan

mameniuen, (asent and senakse host e DO

Py

| Vertical Grid (Height or Pressure)

momentum,

Dr. David Viner 1998, 2002
Climatic Research Unit

vertical exchange between T
layers of momentum, haat b
ard salls by difusian,

convection and uwelkeg

Detwaen cokimag
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« ASSIMILACAO (esquema)

Processo de combinacao de observacdes
de uma grande variedade de fontes com
outputs de um modelo de previsao
numeérica. A analise resultante é
considerada a melhor “estimacgao” do
estado da atmosfera, num determinado
instante.

*Em cada passo temporal (6-12 horas) s&o incorporadas entre

7 a 9 milhdes de observagbes de redes de superficie, de
radiosondagens, de satélites, de bdias, de avides e de navios.

https://climatedataguide.ucar.edu/climate-data/simplistic-overview-reanalysis-data-assimilation-methods

Sequential, intermittent assimilation
obs obs obs obs obs obs

Boalysia Model m Model Abialysis Model

Sequential, continuous assimilation

obs obs obs  obs obs obs

SN

Non-sequential, intermittent assimilation
obs obs obs obs obs obs

-~ - T 1

Analysis + model Analysis + model Analysis + model

Non-sequential, continuous assimilation

obs obs obs  obs obs obs

N R I T

Analysis + model

/\/\/

31
Excelente sintese sobre os dados de Reanadlises e as
caracteristicas dos diferentes datasets:
https://climatedataguide.ucar.edu/climate-data/atmospheric-reanalysis-
overview-comparison-tables

32
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Portal de acesso a reanalises:
* reanalysis.org

* https://reanalyses.org/atmosphere/overview-current-atmospheric-

reanalyses , _ _
Overview of current atmospheric reanalyses

Atmospheric Reanalyses Submitted by Cathy.Smith@noaa.gov on Thu, 10/07/2010 - 12:47
Comparison Table

: ) st
erag-references Ask a Question

Current / State-of-the-art:

Overview of current atmospheric

e ASR | COSMO-REA | CERA-20C | ERAS | ERA-20C| ERA-20CM | ERA-Interim | JRA-55, JRA-55C, JRA-S5AMIP | MERRA-
2| NCEP CFSR | NOAA-CIRES 20CRv2c

Silitre Possible issues: Consider other datasets for use in new research projects: NCEP/DOE I | NCEP/NCAR | NCEP NARR

Add a page Superseded / Caution use for new research projects: ERA-40 | ERA-15 | JRA-25

Model Change: NCEP CFSR (2011 and after)

Recent comm

SSTin JRASS . Updated in real-time for public use (days behind): NCEP/DOE |1 | NCEP/NCAR | NCEP NARR | NCEP CFSR?| JRA-55 (2
e days behind from JMA suite) |

Atiernative downioad links to 20CR Updated in near real-time for public use (months behind): ERAS | ERA-Interim | JRA-55 | MERRA-2

data set 3 weeks 4 Updated irregularly for public use (years behind): CGERA-20C [ERA-20C | ERA-20CM | NOAA-CIRES 20CR | NOAA-CIRES
RE: MERRA-2 precipitation rate in 20CRvZc | NASA MERRA

WRIT time series piotier

Hi Louwrens, Overview Comparison Table (Reanalyses.org)
Instituto de Geografia

Overview Gomparison Table (ClimateDataGuide)
e Ordenamento do Territéric

Gil forwarded g
precipitation cera20 ¢ reanalysis Overview Comparison Tabie (as of 2016, S-RIP)

Notes auestions. and discussion bv dataset

33

Portais de visualizagao (e descarga de dados) de reanalises

* http://cci-reanalyzer.org/
Climate Reanalyzer T e http://www.esrl.noaa.gov/psd/data/gridded/reanalysis/

Today's Weather Maps 000060C 3

U5, Dopariment of Commerce | Natinal Oceanic & Amosphesic Adminsiraon | NOAA Roseath

\”L’/ Earth System Research Laboratory

View Oveysin
&

Wind Spesd at 250 mbar
Sl Ea Sunday,

Physical Sciences Division

Physical Sciences Division  About Comtact Reseach Data Prooucts News Outreach
Clmte Datset: By o

Al Reanalysis Datasets at PSD

S

. PSD maintains  colkcton of eanalyss datasets for se in climate dagnostcs and aiiuion Reandlysis daasets
oy standard he1COF format

¢ http://iridl.Ideo.columbia.edu/

International Research Institute

for Climate and Society

EARTH INSTITUTE | COLUMBIA UNIVERSITY

Instituto de Geografia
e Ordenamento do Territéric

34
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Formatos dos ficheiros de reanalises

* netCDF (Programa Unidata/NCAR). Suportado por muitos softwares
de acesso livre
* Formato netCDF:
* Formato de arquivo desenvolvido pela UNIDATA
* Trata-se de um ficheiro multidimensional, sob a forma de matriz

* GRIB (WMO, usado pelas agéncias nacionais de meteorologia)
* HDF (National Center for Supercomputing Applications, EUA)

35
Programas para leitura, visualizacéo e analise de ficheiros
netCDF
Sorware —Jemidode e Joomoad
MATLAB Mathworks Comercial ~ ------—--
GrADS Center for Ocean-Land-Atmosphere Studies, Free https://sourceforge.net/projects/ope
Institute of Global Environment and Society ngrads/files/
IDV Unidata Program Center (UPC), University Free http://www.unidata.ucar.edu/softwar
Corporation for Atmospheric Research (UCAR), e/idv/index.html
Boulder, Colorado
Panoply Robert B. Schmunk Free http://www.giss.nasa.gov/tools/pano
NASA Goddard Institute for Space Studies ply/download.html
NCL Computational & Information Systems Free http://www.ncl.ucar.edu/Download/
Laboratory at the National Center for Atmospheric
Research (NCAR)
CDO Climate Max-Planck Intitute fiir Meteorologie Free https://code.mpimet.mpg.de/pro
Data Operators jects/cdo/files
4\ : OpesnGrADS
“Opening GrADS to a World of Extensions”
MA“AB %’iCL NCAR Command Language EINCAR
36
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Informacgao climatica: diversidade de fontes e de bases de dados

3.
1. 2. Detecao
Observacoes Reanalises ¢
Remota

Instituto de Geografia
-.[,,-;. 2nto do Territoric

Dados de satélite

* Exemplo: reandlises MERRA

* Modern-Era Retrospective analysis for Research and Appllcatlons
(MERRA)

* https://disc.gsfc.nasa.gov/datasets?page=1&keywords=merra

* Interface da NASA para analise de dados dd=
superficie:
* http://giovanni.gsfc.nasa.gov/giovanni/
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Informacgao climatica: diversidade de fontes e de bases de dados

3.
Detecéo
Remota

1. 2

: 4.
Observacoes Reanalises

Registos proxy

Instituto de Geografia
e Ordenamento do Territério
UNIVERSIDADE OE LISBOA

39

4.

Registos proxy

A Annual ice layers B Annual sediment varves

Oldest rings Coral reef

Instituto de Geografia
e Ordenamento do Territorio
UNIVERSIDADE DE LISBOA

C Annual tree rings D Annual coral bands

40
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https://www.ncdc.noaa.gov/data-access/paleoclimatology-data/datasets

Paleoclimatology Datasets

W
o

Borehole

Paleo Modeling Paleocean Plant Mac Pollen

—
e mento do Territoric

41

Climatologia Historica

http://www.historicalclimatology.com/databases.html

BLOG INTERVIEWS PROJECTS RESOURCES

Historical Databases

Many of the historical sources available to climate historians mention weather in some way, but these references are

NETWORK

often nestled within a huge volume of information that is difficult, if not impossible, to decipher. F for
scholars of climates past, in recent years well-funded initiatives have transcribed, quantified, and digitalized some of
these sources. Some of the most important databases are listed below, with descriptions largely taken from the linked
websites. If you have any suggestions for links to additional resources don't hesitate to contact Dr. Degroot.

Atmospheric Circulation Reconstructions over the Earth

The international Atmospheric Circulation Reconstructions over the Earth (ACRE) initiative both undertakes and
facilitates the recovery of historical instrumental surface terrestrial and marine global weather observations to
underpin 4D weather reconstructions (reanalyses) spanning the last 200-250 years for climate applications and

impacts needs worldwide

Rmnmm,nhe ot

Instituto de Geografia
amento do Territéric

42
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www.tambora.org/index.php/site/page?view=about

MyDesktop  Search  Explore  About (English) ~

tambora.org is a collaborative research environment for climate

and environmental history. It is open to anyone interested in g . i i
reconstructing the following from any kind of man-made 2 University of Freiburg
source (i.e. chronicles, flood marks, logbooks...): = W o neerent ol Physica) EeoaaRhy
« weather and climate 25
+ geophysical, astronomical and other environmental events T T
= impact on and coping strategies of societies universitats
The main focus of tambora.org is Historical Climatology. Years D i D li ot h e k
of meticulous work in this field in research groups around the 1
world have resulted in large data collections on climatic f rei b u rg
parameters such as temperature, precipitation, storms, floods,
etc. with different regional, temporal and thematic foci.
tambora.org enables researchers to collaboratively interpret the R . .
information derived from historical sources. It provides a __LEI?mz'InsntUt
database for original text quotations together with fir Landerkunde
bibliographic references and the extracted places, dates and
coded climate and environmental information. Hochschule Esslingen
Prof. Astrid Beck *
The system allows for the integration and sustainable storage University of Applied Sciences

of existing data collections, as well as the entry of new data.
tambora.org already contains two large data collections
(HISKLID and parts of Weikinn) and several smaller data

i A Prof. Dr. Jucundus Jacobeit
collections, and is continuously growing. Everyone is invited to Knlvgrsnat . ’
add further data sets. ugsburg
e . - . . University

43

Informacgao climatica: diversidade de fontes e de bases de dados

1. 2. 4.
Observagdes Reanalises Registos proxy

5.
Inventarios e
catalogos

de Geografia
mento do Territoric
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Inventarios - catalogos

Arquivo de cartas sindpticas editadas por institutos nacionais de meteorologia:
http://lwww1.wetter3.de/fax.html
| SIS el o S

&N x

09-01-2015 00 UTC

Archived by uunw.wetter3.de

R —

Geostrophic wind scale
i Kkt for 4.0 hPa Intervals

i

H1

R

ol |

=

Y s e re
o me

Instituto de Geografia
e Ordenamento do Territéric
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Inventarios - catalogos T

Tropical Cyclone Climatology

Chimatoiogy | Names | Wind Scale | Extremes | Models | Breakpoints

* Ciclones tropicais
* http://www.nhc.noaa.gov/climo/
* Pontos de origem das trajectorias

Contents

: iods
+ CONUS Hurricane Strkes.

Overview
Atropical cycl orgarized system of cloucs that originates over tropial or subtropical waters and has a closed low-evel
Cirtuiation Thew am clasaifid a8 folows
Home Mobile Site  Text Version RsS Local Forecast |2

e e e e CERls

ANALYSES & FORECASTS -

* Ficheiros em ArcGIS das trajectdrias:
e http://www.nhc.noaa.gov/gis/

DATA & TOOLS - EDUCATIONAL RESOURCES - ARCHIVES * ABOUT NHC -

SEARCH -

NHC Data in GIS Formats

Sateliite | Radar | Aircraft Recon | GIS Data | Analysis Tools

Data & Products

Please note these GIS datasets are provided as a convenience to users_ Support for these data may not always be available or timely in nature. Please provide your
feedback and need for NWS GIS data in this National Weather Service GIS Survey. For issues directly related to the datasets below. please contact us.

Instituto de Geografia
e Ordenamento do Territéric
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Inventarios - catalogos

* Inventario de tempestades / depressdes extratropicais

* (Universidade de Berlin) http://www.met.fu-berlin.de/adopt-a-vortex/archiv/

* Tempo Severo
* http://www.eswd.eu/ =334l eswo

Version 4.2.2 (20 Dec 2013) The ESWD is operated hy

? European Severe Weather Database

Eurcpean Severe Storms Laborato
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