





definizioni e impostazione del problema;

evidenze della tendenza climatica;

osservazioni;
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definizione dello stato e delle sue variazioni
monitoraggio Indicatori

previsioni sull’evoluzione del sistema
modelli parametrizzazioni




Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
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Interaction
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i’ Ocean
Hydrusphem: Cryosphere:
* Rivers & Lakes + Sea Ice, Ice Sheets, Glaciers

Changes in the Ccean:
Circulation, Sea Level, Biogeochemistry

Changes infon the Land Surface:
Orography, Land Use, Vegetation, Ecosystems







The key to gaining a better understanding of the global
environment is exploring how the Earth's systems of air, land,
water, and life interact with each other, blending together fields
like meteorology, oceanography, biology, and atmospheric
sciences

1991: Earth Science Enterprise

1999: Earth Observing System
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EOS will observe the key physical variables needed to

advance understanding of the entire Earth system and

develop a deeper comprehension of the components of /.
that system and the interactions among the components &85 7




The A-Train




24 EOS Measurements

ATMOSPHERE |

SOLAR
RADIATION

Cloud Properties
(amount, optical properties, height)

Radiative Energy Fluxes
(top of atmosphere, surface)

Precipitation

Tropospheric Chemistry
(ozone, precursor gases)

Stratospheric Chemistry
(ozone, CIO, BrO, OH, trace gases})

Aerosol Properties
(stratospheric, tropospheric)

Atmospheric Temperature
Atmospheric Humidity

Lightning
{events, area, flash structure)

Tetal Solar Irradiance

Solar Spectral Irradiance

Michael D). King, EQS Senior Project Scientist

MODIS. GLAS, AMSR-E. MISR, AIRS. ASTER.
SAGE Il

CERES, ACRIM 1lI. MODIS, AMSR-E. GLAS.
MISR. AIRS, ASTER, SAGE Il

AMSR-E
TES. MOPITT, SAGE lll, MLS, HIRDLS, LIS

MLS, HIRDLS, SAGE IlIl, OMI. TES

SAGE Ill, HIRDLS
MODIS. MISR. OMI. GLAS
AIRS/AMSU-A, MLS, HIRDLS, TES, MODIS

AIRS/AMSU-A/HSB, MLS, SAGE Illl, HIRDLS,
Poseidon 2/IMR/DORIS, MODIS, TES

LIS
ACRIM 11, TIM
SIM, SOLSTICE
1 March 14 2000



LAND

OCEAN

24 EOS Measurements

Land Cover & Land Use Change
Vegetation Dynamics
Surface Temperature

Fire Occurrence
{extent, thermal anomalies)

Volcanic Effects
(frequency of occurrence, thermal
anomalies, impact)

Surface Wetness

Surface Temperature

Phytoplankton & Dissolved
Organic Matter

Surface Wind Fields

Ocean Surface Topography
(height, waves, sea level)

b

ETM+. MODIS, ASTER. MISR
MODIS. MISR, ETM+. ASTER
ASTER, MODIS, AIRS. AMSR-E, ETM+

MODIS. ASTER, ETM+

MODIS. ASTER, ETM+. MISR

AMSR-E

MODIS, AIRS. AMSR-E

MODIS

SeaWinds, AMSR-E, Poseidon 2/JMR/DORIS

Poseidon 2/JMR/DORIS

Michael D. King. EOS Senior Froject Scientist

2z March 14 2000



24 EOS Measurements

CRYOSPHERE | Land Ice GLAS, ASTER, ETM+

(ice sheet topography, ice sheet
volume change, glacier change)

Sea lce AMSR-E, Poseidon 2/JMR/7DORIS, MODIS,
fextent, concentration, motion, ETM+, ASTER
temperature)

Snow Cover MODIS. AMSR-E, ASTER, ET\M +

(extent, water equivalent)

Michael D. King, EOS Senior Project Scientist 3 March 14 2000



misure della tendenza



temperatura dell’aria

altezza del mare

precipitazione, vegetazione, Insolazione,
estensione dei ghiacci,



temperatura dell’aria _ (h=2 m)

termometri (tempi recenti < 200 anni):
termometri a mercurio
termometri a stato solido (termistori)

proxy data (paleoclima):
anelli di accrescimento degli alberi
016/018
carotaggi
coralli
cronache storiche
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Temperature Change (°C)
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Temperature Change (°C)
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Holocene Maximum Little
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Temperature Change (“C)

1.000 ANNI

Little Ice Age
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100 ANNI

Global temperature, 1850-2007
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with respact to the end of the 19th cantury

Temperature difference (deg C)




Area with Valid Data (%)

Problema I. copertura del sensori
la frazione di superficie globale monitorata varia
5°x5° ~ 550x400 kmh
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effetti urbani

Problema Il:
ottocento la struttura urbana e

mutata
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Problema llI: manutenzione delle stazioni
non controllabile, variabile, importante

capannine “bianche”

areate

modalita’ di lettura

tipo di strumento

operatori



Problema IV: confronti con dati da satellite
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Problema IV: confronti con dati da satellite
Microwave Sounding Unit (MSU)
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VARIAZIONE DEL
LIVELLO DEL MARE
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LTHN | # WEAK WIND
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LIVELLO DEI MARI

Rate of S=a Level Rise
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LIVELLO DEI MARI
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LIVELLO DEI MARI

Jason Sea Level Residuals JAN 11 2005
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LIVELLO DEI MARI

AMSL (mm)

30 o TOPEX
o Jason o oo
— 60-day smoothing ‘n;ﬁ' & con le boe:
20 Inverted barometer applied | - - _ Lo .! -
" o -.;!:::rl; . :il. Q
o Y A 1-2 mml/y
L o E B 'h" T = <
104 o o S | oo i
E o A b T g a8
e 00 AW\ W 050 .
L3 b L] -1,:" kit L
a o 4 Mk oo M | 7T
D | _-l My .--I-l"_...-'. a
i 0 8o -_-'rl . 1
r_'n ‘i‘. E'D ""t: o i 2 1:!‘|:|
SIS ) o o
1[}' ': - ‘:.." k! 'E
= o @ o |
o L Rate = 2.8 = 0.4 mm/yr
7] . | ! Seasonal signals removed |
Univ of Colorado 2004 _rel3.0

1994 1996 1998 2000 2002 2004






(12-16/06/91)

eruzione del monte Pinatubo

E USGS USGS Photo by D. Harlow, June 12, 1991



eruzione del monte Pinatubo
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