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Growth of the Antarctic ozone hole
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Integrated Observations




Developing Coupled Models

\

Earth System Model Evolution
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Tipping bucket British standard US Weather Bureau
rain gauge rain gauge standard rain gauge

USSR Tretyakov Ground level
precipitation gauge rain gauge
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Grimm OPC
L"'fIIT Kanpur
Land Campaign 11

December 1 - 31,2004
11T Kanpur
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Major Programs

* Geostationary (Met satellites)

— Meteosat (Europe)
GOES (US)
GMS (Japan)

— INSAT (India)

 Polar Orbiting

— SPOT (France)
NOAA (US) S
ERS-1 & 2, Envisat (Europe)
ADEQS, JERS (Japan)

Radarsat (Canada)

Satellite Direction

EOS/NPOESS, Landat, NOAA (US)

April 17, 2006




April 17, 2006




A Remote Sensing System

Energy source

platform

sensor

data recording / transmission
ground receiving station

data processing

expert interpretation / data users

April 17, 2006




Physical Basis

* measurement of EM radiation
— scattered, reflected

* energy sources
— Sun, Earth
— artificial

* source properties

— vary in intensity AND across wavelengths




EM radiation

 emitted, scattered or absorbed

* intrinsic properties (emission, scattering,
absorption)

— vary with wavelength
— vary with physical / chemical properties

— can vary with viewing angle

April 17, 2006




Data Acquisition

* RSinstrument measures energy

received
energy measured -

— 3 useful areas of the spectrum:- temperature of surface and
emissivity
1) Visible / near / mid infrared

— passive

active
* solar energy reflected by

the surface * microwave pulse

, transmitted
e determine surface

(spectral) reflectance measure amount

: scattered back
— active

* infer scattering

* LIDAR - active laser pulse _
passive
* time delay (height)
« emitted energy at shorter
end of microwave

spectrum

* induce florescence
(chlorophyll)

April 17, 2006
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AEROSOL ROBOTIC NETWOR F
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Significant Wave Height in Metres
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Mon 19 dan

Tue 20 lan
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TMPA-RT (mm/h) 18UTC 22 May 2002




-Joudproperties

HYDROS
- Surface wetness
- Frozen soil

~, EOS-Terra
- Snowr and ice
-Vegetation

EOS-Awra

3 % - Atmospheric humidity
- Qouds

lﬂ;’*

TRMM and GPM ’
-Global /.

precipitation "7




i

MISR

MISR, Aerosols, and
The Indo-Gangetic Plains

1Jot Propulsion Laboratory
B Calilronia Institute of Technoicyy




Uy
*som

Mﬁlti—angle Imaging SpectroRadiometer
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Six Years of MISR Global Aerosol Products

Mid-vis AOT: - Land & Water -+ Bright Surfaces * Globe ~ weekly *~10:30 AM + particle size, shape

Dec - Feb

WingeiColl o) ticgim Enyrgn al
MISH asrosol opticaldepih Bld-ollggs orppticpigzEngignmes? 0.e 0.7 0.8 0.9 1.0




MODerate-resolution Imaging Spectroradiometer
[MODIS]

Improved over AVHRR:

« Calibration

» Spatial Resolution
 Spectral Range & # Bands

83

Source: MODIS Team, NASA/GSFC




apan's GOSAT heads for the heavens.
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Q\ Voyager 1 & 2

3 ‘\\“

N y -
N &
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Jason-1

QuikSCAT

@

ACRIMSAT

. "-.l..»

Landsat 7

7y
TOREX/Poseidon

~ ,f;i. ~
e

¥

SAGE lll/METEOR-3M

“ EPTOMS

GRACE




Tuesday January 22, 2002 Mount
Nyiragongo erupts: The lava cut off routes
into Goma and divided the town in two,
complicating the aid effort to 350,000
people




DISPLACEMENT jcm)

Build the INSAR we need today

VHF L-band
UHF C-band

P-_band
A

Accelerate development of data
handling and modeling capacity

.
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Enable an international collaboration on

civilian SAR data and applications
International SAR Information Service (ISIS)

International
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Restless Planet Initiative:The Development of Geodetic Imaging:InSAR

*Continuous observations
*Understanding

earthquake

physics and

prediction

*Precise hazard

maps continuously updated

Technology & Modeling — __ *Repeat pass InSAR -

vl PEarthScope and A-PANL

Advanced concept testbed

GeoSynchronous
INSAR

Low Earth Orbit- (DESDynl)
InSAR

M . Sys_te_tmatic data
s acquisition

@ * Modeling of faults in
crust/mantle system
 Fine resolution hazard maps

Foreign Satellites/National Partnerships
*Community Based Data System-
WinSAR/ISIS AADN/ASF//ICSTARS
*Geohazards Natural Laboratories
*Modeling-Project Columbia
*National/ International Partnerships-

10 1 0.1
Revisit Frequency (days)



Based on China white paper “"China's Space |
Activities in 2006", the five-year plan (2006-
2010) of China earth observation plan, one of
them is to form an 24 hour, differential-
resolution environmental system for stable

operation, step by step.

Ocean Sate S~

. Disaster Satellite Series




Life-span

Sept.7,1988

39 days
|

Sept.3,1990

n 285 dﬂfS

May.10,1999 Two-years designed,

“ Failed at June.24,2004

May.15,2002

Two-years designed,
still working

q Experimental q Operational
FY-1A, FY-1B with 5 Channel Visible and Infrared Radiometers.
FY-1C, FY-1D with 10 Channel Visible and Infrared Radiometers.




At present, the FY-1D, FY-2 C / D and FY-3A satellites are in-orbiting
operationally. WMO has accepted the FY-1, FY-2 and Fy-3 into the
international operational meteorological satellite net. And China is one of
the few countries who has the polar and geostationary satellites series at
the same time.




IRS-1C (1995) LISS-3 (23/70M,  |Rs.1D (1997) LISS-3 (23/70M, RESOURCESAT-1 (2003)
STEERABLE PAN (5.8 M); STEERABLE PAN (5.8 M);  LISS3-23 M; 4XS
=y, AWIFS - 70 M: 4-XS
= : ==

= 1 'IRS-P3 (1996) . e% T

= R % A , CARTOSAT — 1 (2004)

A
IRS-P2 (1994) X<Ray, IRS-P4 (1999) PAN - 2.5M, 30 KM,
LISS-2 OCEANSAT OCM, MSMR F/A

AL > &

IRS-1A & 1B ( 1988 & 91) LISS-1&2 (72/36M,  TES (2001) CARTOSAT-2 (2005)
4 BANDS; VIS & NIR) PAN - 1M

MEGHA TROPIQUES
(2007)

-

V TE SENSING SERIES

'f | E | ﬁ i |
s & f RISAT SAR (2007)
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Dcean Surface Topography Constellation Roadmap

\Medium accuracy SSH from high-inclination sun-synchronous orbit

Saral/AltiKa |ndiaxFran\c>

CRYQSAT-2 esa >

I I I

|Swath altimetry from high-inclination orbit (several orbit uptiuns}|

|0rbit to be assessed|
[

\High accuracy SSH from mid-inclination orbit

Jason-2 EuropeillsSa
| | | | |

From OST Strategic Planning Workstiop, Assmannshausen, 29-31 Jan 2008




Ocean Color Missions
3|04 (05|06 |07|08 [09 |10 |11 12

GOCI(KARN

Approved . Plannedi/Pending Approval

Winter College on Optics in Environmental
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Ice,.Cloud, and land Elevation Satellite
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1064 and
532 nm

Laser 1
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T—— Stellar Reference System

Star Tracker / Main Optical Bench|

Radiator

Laser 1

Telescope Sun Shade \

Outgoing Laser Light Pulse

Repeat Footprint
Orbit major axis

Fall 3-Oct 8-Nov
Winter 17-Feb 24-Mar
23-Jun

Winter
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ICESat-Il
Profiling Lidar for
Ice Sheet Mass Balance, Sea Ice &
Vegetation Structure Sampling

e Soiezors s LIST
e ||| ESH Swath Imaging Lidar for
— R High-Resolution Topography &
e g Vegetation Structure Mapping

biomass

Estimate of flux

of low- calinity ‘: changes LIDAR Surface Topography (LIST)

ice out of Arctic E Launch: 2016-2020

basin Mission Size: Medium

4 Giobal high
resolution

NE
%
& topography

DESDynl

Detection of

Multi-beam Lidar » S
& L-band Polarimetric InNSAR e | f oo amocs o

warthquakes, and

for Surface Deformation &
Vegetation Structure Mapping

Deformation, E stem Stri and Dy of lce

(DESDynl)
Launch: 2010-2013

1 Size: Large

storage in
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click here to view animation
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About The Charter
Advanced
Following the UMISPACE III conference held in Vienna, Austria in July 1999, the European and
Horme French space agencies (ESA and CMES) initiated the International Charter "Space and Major
- " Disasters", with the Canadian Space Agency (CSA) signing the Charter on 20 October 2000,
About the Charter: _ _ L
The following agencies subsequently joined the Charter as members:
Charter Activations
- » September 2001
Activation Map Mational Dceanic and Atmospheric Administration {M2AA)Y and Indian Space Research
Qrganization (ISRO)
Mews
= July 2003
Press 525 Argentine Space Agency (COMAE)
Text of the Charter « Fabiiary 2005
Activating the Charter lapan Aerospace Exploration ggency (JaXa)

Charter Mermbers « 2005
= United States Geological Survey (USGS) as part of the U5, team
Charter for Schoals
« MWovermber 2005
BMSC/DMCI

Links

= May 2007
Zhina Mational Space Administration (CHSA),

The International Charter aims at providing a unified system of space data acquisition and delivery
to those affected by natural or man-rmade disasters through Authorized Users, Each member agency
has committed resources to support the provisions of the Charter and thus is helping to mitigate the
effects of disasters on human life and property,

The International Charter was declared formally operational on Movember 1, 2000,






