Tuzdetektalas muholdas
megligyelesekbol

Csiszar Ivan

National Oceanic and Atmospheric Administration (NOAA)

National Environmental Satellite Data Information and Distribution
Service (NESDIS)

Center for Satellite Applications and Research (STAR)



Tartalom

A muholdas tiizdetektalas fizikai alapjai

N¢hany tlizmegfigyeld rendszer

Nemzetkozi koordinacio

A tiz mint alapveto klimavaltozo

A tlizveszEly ¢€s a tlizek kornyezeti hatasainak elemzése
N¢hany jovobeli operativ és kisérleti megfigyelo rendszer

Osszefoglald



Visszavert es kibocsatott sugarzas (nappal)

1
Tomperature (K)
\ . .

; ‘LéngL
)

Pa'ré;s

\
B

_ | ]
Nem égett\

NG

1.0 | 5.0 10 50 100
Wavelength (um)

T~
L1 ™
.
[ ]
£
E
z
™
b =
]
c
®
°
»
&
b 3
>
&
w

Robinson, 1991




Tipikus Nappali érzékenység
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A megfigyelt fenyessegi homerseklet a
tuzzel boritott terulet aranyanak
fuggvenyeben

er6s nem-linearis
A tiiz relativ hozzéjarulasa kapcsolat
a sugarzasaramhoz jéval L
nagyobb 3.9 um-en
w koOzel linearis
kapcsolat

———
x
LSy
@
Be
p=]
—
e
[
Q.
[
2

2 3 4 5 6 1T 8 9 O
fire fraction

Purdom et al. 1985



Nozomo) EJBE <m0 EIEE Tlizmegfigyelések

MODIS (1km) MODIS (1km) kulonbozo felbontasokon
3.9 um 11 um Roraima, Brazilia, Jan 28 2003
1.58E 60.95Ny
[
i

0 14 28 42

F = |
¢ #2 Warp (Rotate (Ch#49:Image_11.raw):image... [= |[B]X]

ile [Overlay Ernhance Toolz Window

Sugarzasaram [W m-2 um-! sr-1] 5 Repulégép (1m)
'->< #3 Zoom (10) @@@1 % * %
ASTER (90m) 3 -
11 um . d

90

¢ “‘_ 0 o .
kalibralatlan érzékelo adatok



Jelentosebb Aktiv Tuz terméekek
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http://modis-fire.umd.edu/MOD14.asp
http://dup.esrin.esa.int/ionia/wfa/
http://www.eumetsat.int/Home/Main/Access_to_Data/Meteosat_Meteorological_Products/Product_List/index.htm#FIR
http://earthobservatory.nasa.gov/Observatory/Datasets/fires.trmm.html
http://www.geo.vu.nl/users/gwerf/GFED/index.html
http://cimss.ssec.wisc.edu/goes/burn/wfabba.html
http://modis-fire.umd.edu/MOD14.asp
http://www.eumetsat.int/Home/Main/Access_to_Data/Meteosat_Meteorological_Products/Product_List/index.htm#FIR
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NOAA Web GIS rendszere
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MODIS tlzdetektalasok 2004-ben
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The global distribution of ecosystems in a world without fire

W. J. Bond, F. I. Woodward and G. F. Midgley —
New Phytologist 2005, 165, 525
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Tiizeldfordulas és Eghajlat

GEOPHY SICAL RESEARCH LETTERS, VOL. 33, L9703, doi: 10.10292006GLO256TT, 2006

Recent changes in the fire regime across the North American boreal
region—>spatial and temporal patterns of burning across Canada and
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Figure 1. Decadal patterns in burned area across the

NABR and in individual ecozones (on the x-axis, 6 = 1960s,
7 = 1970s, etc.; see Table 2 for the key to the ecozones).
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ECHAM4
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Felszini Szén Medgfigyelések

Allapot Valtozas

MODIS IGEP Land Cover over Noith America, 2000
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~ GLOBAL
~ CLIMATE
~OBSERVING _ GCO S
~ SYSTEM @ & @& , L.
= = = = Vegrehajtas: Terv

WORLD METEOROLOGICAL INTERGOVERNMENTAL
ORGARIZATION DCEANOGRAPHIC COMMISSION

Alapveté Eghajlai Valtozok (ECV)

Table 1. Essential Climate Variables that are both currently feasible for global
implementation and have a high impact on UNFCCC requirements.

Domain Essential Climate Variables

IMFLEMENTATION PLAN FOR THE Surface: Air tem:':u.?_rature: Frecipit:_ition, .&ilr pressure, Surface radiation
GLOBAL OBS ERVING SYSTEM FOR CLlMATE | | budget, u‘.fnd speed and direct oh. Water va.pour.
IN SUPPORT OF THE UNFCCC ovar . sn | T mperatre. (nedig MSU. rdiances). Wind Speca and

and ice) direction, Water vapour, Cloud properties.

Composition: Carbon dioxide, Methane, Ozone, Other long-lived greenhouse
gases”, Asrosol properiies.

Surface: Sea-surface temperaturs, Sea-surface salinity, Sea level, Sea
state, Sea ice, Current, Ocean colour (for biological activity),

Oceanic Carkon dioxide partial pressure.

Sub-surface: Temperature, Salinity, Current, Nutrients, Carbon, Ocean tracers,
Phytoplankton.

Qctober 2004

River discharge, Water use, Ground water, Lake levels, Snow cover, Glaciers
Terrestrial® and ice caps, Permafrost and seasonally-frozen ground, Albedo, Land cover
GCO0S -92 {including wvegetafion type), Fraction of absorbed photosynihetically active
radiation (FAPAR), Leaf area index (LAI), Biomass, Fire disturbance.

(WMO/TD No. 1219)

Tlhzelbfordulas ECV: égett trilet, aktiv
UNITED NATIONS INTERNATIONAL COUNCIL FOR tl’jz (kleg) and leUgérZOtt tl’jzenergla

ENVIRONMENT PROGRAMME SCIENCE k,
(kieg.)




Tuzelotordulas ECV Definiciok

Egett Terllet Ember altal keltett, vagy Negyzetkilométer
természetes tliz altal [km?]
erintett terulet

Kiegészit6 valtozok Egység

Aktiv Tuz Jelenleg €go terulet T0z jelenléte vagy
hianya

Kisugarzott Tlzenergia Jelenleg kibocsatott Watt [W]; i.e. [J/s]
(FRP) sugarzasi enegia
tuzekbdl



GCOS Miholdas
Kovetelmények CEOS Valasz

CEQS Response o the GOOS Implemenration Plow — Seprewmber 2006
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= SYSTEM

MEGLE MESERITOGEAL ETEH e RN Satellite Observation of the Climate System

ORGANIZATION OCEANCGRAFHIC COMMISSION

The Committee on Earth Observation Satellites (CEOS) Response to the
Global Climate Observing System (GCOS) Implementation Plan (IP)

Developed by CEQS and submitted to the United Nations Framework Convention on
SYSTEMATIC OBSERVATION REQUIREMENTS FOR Climate Change (UNFCCC) Subsidiary Body on Scientific and Technical Advice {SBSTA)
SATELLITE-BASED PRODUCTS FOR CLIMATE on kehalf of CEOS by the United States of Amenca (USA) delegation

Supplemental details to the satellite-based component of the
“Implementation Plan for the Global Observing System for Climate
in Support of the UNFCCC”

September 2006
GCOS - 107

(WMO/TD No. 1338)

UNITED NATIONE INTERKATIONAL COUNCIL FOR
ENVIRONMENT PROGRAMME SCIENCE




Aktiv Tuz Adasorok: CEOS
“rtékelés
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GTOS ¢és a Felszini
ECV-k

B » ‘Q. e Felkérés a United Nations

| g o Framework on Climate
Change Conventions
(UNFCCC), Subsidiary Body
for Scientific and

Technological Advice
FIRE (SBSTA) részérol

Fire Disturbance

*Végleges formajaban a
SBSTA 30 alatt kertilt
elfogadasra 2009 juniusaban
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UNEP ICSU

http://www.fao.org/gtos/ECV-T13.html
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Progress Report on the Implementation of the
Global Observing System for Climate
in Support of the UNFCCC
2004-2008

August 2009
GCOS-129
{(WMO-TD/No. 1489, GOOS-173, GTOS-T0)

UNITED HATIONS INTERMATIONAL COUNCIL FOR
EMVIRONMENT PROGRAMME SCIEMCE

Frogress Report on the implemeniation of Me Gioba Ctsening Sysiem fbr Chmate o SupooT of the UNFCCE 2004-2000

Action T3? Reanalyze historical fire measurements from

Aotion: Resralyze S historical fire dishrbance sabedBe dota (1352 fo present).
‘Who: Epace agencies, working wiih ressarch groups coordimated by GOFC-G0LD.
Tima-Frama: Sy 2000

Par Invdlbo-ab: of 3 datazet.

The GTCOS GOFC-30LD is planning a global fire assessment for the period 2000-2010 which should
address this Action. The swccess of reanalysis before 2000 will depend on the reprocessing of the
historical AVHRR 1 km satellite record to comect for known Emitations (calibration, gedlocation, sensor
sensitivity orbital drift effects and atmospheric comection) as demonsirated by pilot studies, such as
the reprocessing of the 1 km AVHRR data record ower Morth America and Southem Africa. An
acowracy assessment (validation) of the resulting data record following the CEOQS LPY protocol will be
needed. Studies using the averaged 4 km AVHRR data have also been penerated but without the
benefit of product validation.

Action T33 Confinuous fire measurements from spacs _

Aotlon: Confinus B genarafon of actie fr= and burmt ares products.
‘Whao: Space agencies, in colaboration with GOFC-GOLD.
TimaFrams: Contnuous.

of data.

The generation of actve and bumt area products has proceeded efectively. An overview of satelite-
derived bumt area, active fire and FRP products that are developed globally is given in a recent
GTOS report ™ Faw of those products are operational and the products need extensive validation
The future prospects for continuing the measurement record with polar (e.g.. NPOESS VIIRS
Sentinel 5LST) and geostationary (e.g. MSG SEVIRL GOES-R ABI) satellite instruments are

promising.

Action T34 common validation Is to fire measurements

Aotton: Appiy CEOS WECV and GOFC-EOLD validation protood 1o fire gisturbance dat.
‘Who: Space agencies and researth organizafions.

Time-Frame: Sy 2006,

Performanss Indleator: Fublication of acouracy stadisics.

The GTOS GOFC-GOLD progmamme s working towards establishing wvalidation protocols. in
collaboration with the CEOS WGCW Land Product Validation group, by the end of 2002, A concerted
effort is now needed to implement them, and is cumently being initiated with some of the GOFC-
GOLD regional networks, but expanded parficipation by the community s needed. An accuracy
assessment of past fire records at the available resolutions from AVHRR back to 1982 is also needed
Simultanecus high and moderate-resclution active fire detection has enabled MCODIS active fire
product validation using ASTER data. The absence of such simultanecus satelite acquisiion makes
the task of active fire validation from other systems difficul.

Action T35 _Fire preducts available worldwide e P

Antion: Make gridded fre and burnt area prodiacts. avaliabie Sncugh a single Inemational Data Cenire.
‘Wha: Unied Nations-affllated Global Fire Monlfioring Cener (GPWC), through GOFC-GOLD.
Tima-Frama: Contnuous.

Insdbosbor C- operation of the GFLAC.

The idea of a centralized faciity for all fire data remains desirable but has yet to be realzed. The
Giobal Fire Monitoring Centre provides valuable commumity service through a repesitory of fire-related
field experments, process studies and analyses, but doss not host a central fire data archive

® gros [Z008CASTEssmsT of e Srtus of Me Developmen! of Stancans for Me Temesrial EC Vs — Ane gistursancs (drt,
21 November Z008), GTCE-5E, hitn:\www a0, oo EC-T1 304wl (Tabie 3]
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TERRA MODIS Tuzdetektalasok egy ASTER képen
(Egyideju Nagyobb Felbontasu Megfigyelés)
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GOES Imager ¢s MODIS
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Detektalas valdszinlisége a nagyobb felbontasu tlizpixelek szamanak
fuggvényében

W. Schroeder, UMd



P¢lda az ASTER haznalatara:
Szendro, Szeptember 3 2005

y 120754 00
1

felszallo/éjszakai
(nem hasznalt)

leszallé/nappali

TERRA OREITAL FREDICT FLOT EFOCH DATE: 05/08+17

5/09-02
.23 sloms -Z0.99 ASTER swath amgle: 209 deg rest 9 km

http://www-angler.larc.nasa.gov/predict/
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Hely

1. Bodvaszilas

2. Perkupa

3. Szendré
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Miihold Aktiv Tz Sp. Pixelméret SSR Hemiszf.
Csatornak (km) (km) Lefedettség
GOES-E/-W 1 lathato 1.0 0.57 3 6ra
Imager 3.9 és 10.7 pm 4.0 (8.0) 2.3
GOES-10 Imager 1 lathato 1.0 0.57 3 6ra (Hem.)
3.9 és10.7 pm 4.0 (8.0) 2.3 15 perc (EAM)
MSG SEVIRI 1 HRV 1.6 1.0 15 perc
2 lathato 4.8 3.0
1.6,3.9 és10.8 um 4.8 3.0
FY-2C SVISSR 1 lathato 1.25 30 perc
3.75 és 10.8 pm 5.0
MTSAT-1R JAMI 1 lathato 1.0 1 6ra
(HRIT) 3.7 és 10.8 pm 4.0
INSAT-3D 1 lathatd, 1.6 pum 1.0 0.57 ? 30 perc
3.9 és10.7 pm 4.0 237
GOMS Elektro N2 3 lathato 1.0 km 30 perc
MSU-G (2010) 1.6,3.75 ¢és 10.7 pm 4.0 km
COMS (2009) 1 lathato 1.0 km 30 perc
3.9 és 10.7 um 4.0 km

Globalis Geostacinarius
Aktiv Tuz Megfigyleési
Kapacitasok

Mihold
Latoszoge

80°
65°

3.9 um Telitési
Hoémérséklet (K)

>335 K (G-11)
>335 K (G-12)

~322 K (G-10)

~335K

~330K (?)

~320 K

~350K

Minimalis Tlizméret
az egyenlitén (750 K)
0.15 ha

0.15 ha

0.22 ha

0.15 ha



Nemzetkozi koordinacio a globalis
geostaciunarius halozat érdekeben

3-36, NOAA-WP-21
by E. Prins

(CGMS: Coordination Group for CGMS-3535.14 Ajénlés:

Meteorological Satellites)

CHARACTERIZATION OF FUTURE CHANNELS AND SENSORS FOR FIRE

MONITORING AN JOV6bCll mﬁholdas érzékeléket

sors are expected to

mepenpese  varhatOoan hasznalni fogjuk
tizmegfigyelésekre; az ehhez
NOAA WP-21 reports that a geostationarny fire monitoning SZﬁkSége S C Satomék éS érzekelék

network is technically feasible but must be supported by . " ,

operational agencies to sustain the activity and produce < 11 < f 1 1 d

standardized long-term data records and denived fire J e emZO].t meg e e O mO On meg
inventories of known accuracy. This requires

commitment from operational agencies for angoing k 11 h r :

support of global geostationary fire monitoring through e atarOZIll .

appropriate sensor design and application and

subsequent ongoing charactenzation.

under {gbICE-I.

In order to ensure that future geostationary sensors are
capable of active fire detection and characterization, the

fire monitoring community should be involved in GlOb élis geo Stac iunérius hélézat:

evaluating specifications for next generation operational

geostationary satellites and provide feedback to
operational agencies on issues relating to data access CEO S TaSk DI— O 9 - O 3 B 3

and pre-processing chains, pixel saturation in the middle

and long-wave IR window bands, characterization of
sensor beha:fic_-ur at high temperatures, navigation, band- (NO A A /N E SDI S Vezeté Sével)

to-band co-registration, PSF implications, and calfval.




A Tuz Kocka

Key Science Bodies:
CEOS, GCP, GOFC, AIMES

Fire Size
Land Cover
Burn Intensity

Vegetation Density Users:

Met Offices

Merged | | e.g. UKMO,
| MPI-M, ECMWF

ES Science

Projects e.g.

AIMES/GEIA,
MERIS _ QUEST, DGVM

V Modellers

v (LSCE, LPJ,
(AJATSR L) CTCD)

MODIS |

VGT

Time n — other cubes
exist for n+1 etc

0.5° 10km 1km 300m
= Merging across satellites =--————ip- Spatial Aggregation

O. Arino, ESA



http://www.fire.uni-freiburg.de/fwf/fwf
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Kezdeti
fazisban

January 07, 2007




Légkori

Felszini

EC

Homérséklet

Csapadéek

Szélsebesség

Szélirany

Vizg6z

Fels6légkori
felh6jellemzok

Hotakaro
mennyisége

Hotakard tartama

Hotakaré meélysége

Kapcsolatok egyeb ECV-kel

Tlzveszély osztalyozo rendszer

CFFDRS

1200 LST 2

24-hr total 1200 LST

1200 LST
@ 10 m

1200 LST ©

RH %
1200 LST

NA

Homentes datum és
hotakaré melysége

NFDRS

1400 LST @

Napi max

Napi min
Csapadék tipusa
24-0ras totalis
és tartam

1400 LST

1400 LST
@ 6.1 m

1400 LST ©

RH %

1400 LST
Napi max
Napi min

Felh6zet

Homentes datum

NA

McArthur models
(fa és eukaliptusz
erdo)

1500 LST P

24-hr totdlis
0900 LST
Esémentes napok

1500 LST

10 m
1500 LST ¢

RH% ¢
1500 LST

NA

NA

W. de Groot



VSWIR: Hatékonyabb Vegetacio Terkepezes

Landsat 7 (75%) Hyperion (90%) AVIRIS (92%)

Goudenough et al. (2003)



Hatekonyabb vegetacio
Fractiona matera cover from térkepezes taverzekelessel

spectral mixture analysis

Invasive species (red)

A lombozat viztartalmanak
meghatarozasa

Asner and Vitousek (2005)




A biomassza égése soran kibocsatott aeroszolok nyomonkovetése

Smoke Transport Across
Gulf of Mexico
9 May 2003

Smoke Transport Across
Pacific from Siberia
6 May 2003

mNz .o Annn
.Iilﬁi‘l’ﬂ---l

‘H"- T —T

Coverage Irg‘ ‘H===

.E?‘E.....-. 11:45 UTC 6 July 2003 at 17:45 UTC

Wyb"min
Colorado
*Colorado y "_'.._'.--
i s e
GOES-11 Rapid Scan Visible Imagery (1 km) e

22:07, 9 June 2002 — 00:50, 10 June 2002
Courtesy of CSU - CIRA

After

Fire Product
Jun-Oct 1995

e
e l‘.ﬁh.

n-Oct ‘95 Wildfires in Quebec, Canada

Prins, Reid et al



Az Emisszio Modellezése

K L J |
E = ZZZ Aijkl \ ijkCijkI Fijkl
k=1 I=1 j=1 i=I
emisszio (kg)
égett teriilet (km?)

biomassza slrlisége / €ghetd
anyag mennyisége (kg.km)

az €ges részaranya

az emisszio részaranya Mi égett?

tliz pixel helye

¢ghet6 anyag tipusa Milyen allapotban volt az, ami
1dOperiodus egett?

Hogyan égett?



Regiondlis emisszio becslés

t(izadatok

Combustion

keg/ (B, 1)
7
I N S X N
i s and second-g 0 . © Average ca 3

1.00

témeg becslés

— (7]
M [n] aveg ﬂ veg ’Efveg

CO source emission (kg m-2day-!)
K. Longo and S. Freitas, INPE



Tuz ¢s a Legkor

*A biomassza egese ~36%-a a globalis C emisszionak.

Reégio Tz emisszio
1997-2001 atlaga
(107 15g C év)
i;;zeer[i)k aes Eszak- D¢l 0.27
D¢l-Dél Amerika 0.80
Eszak-Afrika 0.80
Dél- Afrika 1.02
Délkelet-Azsia 0.37
Borealis (38°-t0l északra) 0.14
Egyéb 0.13
Globalis 3.53

50 100 150 200 250
1997 - 2001 mean annual fire emissions (g C / m?/ yr)

Van der Werf et al., 2004

>300




Kisugarzott Tuzenergia (FRP)

1000000

=078 n=12

alternativ modszer a
tlzemisszid becslésére

-
-
-

: Y

1000

=
&
al
E
:
5
£
—

Combusted Buoimass (kg —4.37 x 1{)41.1;'11:rg}' (1)

T 1 T

0.1 1

Biomass Combusted (kg) Wooster et al
2002 and 2003




¥ =2.T3x + 128.14
RZ=089
p=<001

g

OCBC x 109 (g)
&

100 150
FRE x 107 {M}

Tropical Farest FRE-based Estimated OCBC : 2003

y = B.60x + 16.68
R2 = 0,89
p=0.01

m Brazil #1

B Srazil #2
Wanezuela

LL Rl

mAsia

40 L]
FRE = 10° (MJ)

Extratropical Forast

¥ = 14,30x + 26,41
R#m= (.83
<0

m5E Australia

m Silaria

Ellicott et al 2009




Tuzintenzitas, tuzsulyossag

Fire
intensity

Societal

v

emissions

Keeley, 2009



A noveényzet visszaterese

Post fire succession in black spruce forests

Shallow burning of the organic layer

Herbs/seedlings

Shrubs {resprouting)
Spruce seedlings

Herbs{seedlings
bt 4 Spruce seedlings

+‘...

Year 10

Deep burning of the organic layer

Saplings (seedlings)  Young aspen/spruce

Young spruce

Tz
sulyossagtol

E. Kasischke, UMD



Az egesi folyamat egylittes elemzese

- o T

T i
R B
: : T .,

s "x 'yl T = T

DNBR

B 1-100

[ 100 - 250

[ ]250-500

[ ]500-750
> 750

[ ]| unburned

4 Kilometers

[ ] ASTER
FRP (MW)
[ ]0-30
[_]30-60
[_]60-90
[ ]90-120

[ »120
DNBR

[ ]1-100

[_]100-250
[ ]250-500
[_]500-750

[ ]>750
[ ] unburned

4 Kilometers

Csiszar et al., 2005




NPOESS (National Polar Orbiting
Environmental Satllite System Erzélc’ik

MIS Hwave Imager/Sounder

VIIRS Visible/Infrared Imager
CriS Infrared Sounder
ATMS Microwave Sounder
OMPS Ozone

ADCS Data Collection

SEM-N Space Environment
SARSAT Search & Rescue
CERES Solar Irradiance

VIIRS
MIS
Crls
ATMS

OMPS
ADCS
SARSAT
CERES
SEM-N

X o X X X X X X

Integrated Program Office



VIIRS: Visible Infared Imager Radiometer Suite

Horiz Sample Interval
(km Downtrack x Crosstrack)

Madir

End of Scan

Driving EDRS

VIS/NIR FRA
Silicon PIN Diodes

0.742 x 0.259

1.60 x 1.58

Ccean Color
Aerosols

0.742 x 0.259

1.60 x 1.58

Ocean Color
Aerosols

0.742 x 0.259

1.60 x 1.58

Ocean Color
Aerosols

0.742 x 0.259

1.60 x 1.58

Ocean Color
Aerosols

0.371 x 0.387

0.80 x 0.789

imagery

0.742 x 0.259

1.60 x 1.58

Ocean Color
Aerosols

0.742 x 0.776

1.60 X 1.58

Atmospheric Corr'n

0.371 x 0.387

0.80 x 0.789

MDWI

0.742 x 0.259

1.60 x 1.598

Ccean Color
Aerosols

9]
)
)

0.742 x 0.742

0.742 x 0.742

Imagery

6.70E-

PV HgCdTe (HCT)

0.742 x 0.776

1.60 X 1.58

Cloud Particle 5ize

5.4

0.742 x 0.776

1.60 x 1.58

Cirrus/Cloud Cover

0.371 x 0.387

0.80 x 0.789

Binary Snow Map

0.742 x 0.776

1.60 x 1.58

Snow Fraction

0.742 x 0.776

1.60 x 1.58

Clouds

0.371 x 0.387

0.80 x 0.789

Imagery Clouds

0.742 x 0.776

1.60 x 1.58

SST

0.742 x 0.259

1.60 x 1.58

55T
Fires

PV HCT

0.742 x 0.776

1.60 x 1.58

Cloud Top Properties

0.742 x 0.776

1.60 x 1.58

SST

0.371 x 0.387

0.80 x 0.789

Cloud Imagery

0.742 X 0.776

1.60 X 1.58

SST

F = e e (R e b
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VIIRS, MODIS, FY-1C

1.0

0.8

o
o

Transmittance
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~

0.0
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, AVHRR rovidhull

amu csatornak
| | | |
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— H20
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1 |l L]
1 (i [
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Wavelength (nm)
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J. Privette, NCDC
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Emisszios csatornak

High resolution atmospheric absorption spectrum
and comparative blackbody curves.
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J. Privette, NCDC



GMES SLST csatornak

Sea and Land Surface Temperature (SLST) instrument band selection

Channel Centre wavelength (um) | Bandwidth (nm) Application
S1 0.555 20 Cloud screening
S2 0.659 20 NDVI,
NDVI, Cloud flagging, , Pixel co-
53 0.865 20 registration
S4 1.375 15 Cirrus detection over land
S5 1.61 60 Cloud clearing
S6 2.25 50) Vegetation State & Cloud Clearing
S7 374 38() SST, LST, Active Fire
S8 10.85 900 SST, LST, Active Fire
S9 12.0 1000 SST, LST

O. Arino, ESA



denote mission cost categories as estimated by the NRC ESAS committee. Pink, green, and blue shadings represent
large ($600 million to $900), medium ($300 million to $600 million), and small (<S$300 million) missions,
respectively. Missions are listed in order of ascending cost within each launch timeframe. Detailed descriptions of
Afie missons are given in Part |1, and Part 111 provides the foundation for selection.

Decadal ) Rough

Survey Cost

Mission Mission Description Orbit Instruments Estimate

Timeframe 2010 — 2013, Missions listed by cost

CLARREO | Solar radiation: spectrally resolved LEO, Absolute, spectrally- S200 M

(NASA forcing and response of the climate Precessing resolved interferometer

portion) system

SMAP Soil moisture and freeze/thaw for LEO, SSO L-band radar $300 M
weather and water cycle processes L-band radiometer

ICESat-II Ice sheet height changes for climate LEO, Non- | Laser altimeter $300 M
change diagnosis SSO

DESDynl Surface and ice sheet deformation for LEO, SSO L-band InNSAR $700 M
understanding natural hazards and Laser altimeter

climate; vegetation structure for
ecosystem health

Timeframe: 2013 — 2016, Missions listed by cost

HyspIRI Land surface composition for agriculture | LEO, SSO | Hyperspectral spectrometer $300 M
and mineral characterization; vegetation

types for ecosystem health

ASCENDS | Day/night, all-latitude, all-season CO, LEO, SSO | Multifrequency laser $400 M
column integrals for climate emissions

SWOT Ocean, lake, and river water levels for LEO, SSO | Ka-band wide swath radar $450 M
ocean and inland water dynamics C-band radar

GEO- Atmospheric gas columns for air quality GEO High and low spatial $550 M

CAPE forecasts; ocean color for coastal resolution hyperspectral
ecosystem health and climate emissions imagers

ACE Acrosol and cloud profiles for climate LEO, SSO | Backscatter lidar $800 M
and water cycle; ocean color for open Multiangle polarimeter

ocean biogeochemistry Doppler radar




NRC Decadal Survey HysplRI

Rovidhullamu (VSWIR) Képalkoté Spektrométer
Multispektralis Infravoros (TIR) Szkenner

[ElUBLUay

[EuciBay

¢
'..:u
L=
i:ij
(=]
=

(Landeat)
|:-s-|:|-.=.-.£- B

DisALEXI

sEos plely

R. Green és S. Hook, NASA JPL



HyspIRI Erzékel6k jellemzéi

Képalkoté Spektrométer: 87kg

/ 38W

Uzemeltetési terv: 4 évig
kutatas-fejlesztés, 3 évig
operativ

Attanta, GA - May 19

Multispektalis Szkenner:
66kg / 78W

Uzemeltetési terv: 4 évig
kutatas-fejlesztés, 3 évig
operativ

Mérések: Mérések:

- 380 - 2500 nm 10nm-es . 7 csatorna 7.5-12 pym kdzott és1
. csatorna 4 pm-en
csatornakban

. , - 60 m-es pixelméret
e  60m pixelméret

. - 5 naponkénti megfigzelések
= 19 napokenti megfigyelések . | = Globalis foldfelszin és sekély viz
=  Globalis foldfleszin és sekély viz
Vizi Felszini

R. Green és
S. Hook,
NASA JPL

Reflectance

Wavelength (nm) 1000, 1300 1600 1900 2200 55

Wavelength (nm)



DESDynl

Deformation, Ecosystem Structure

and Dynamics of Ice

Laser
Radiators

Interferometric SAR
o Dual-Pol 3-Beams
Quad-Pol 6-Beams

Right or Left Point A, Star Track
8-day Repeat (global) Lasers ar lracker

R. Dubayah, UMd



Lidar
Backscatter

Vertical
Structure

-
Y

Lidar Measurement

Full-range of SAAFAORS Lidar Sampling
biomass

Gi ‘MODELS
*FUSION
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= = L Tl Pl B h.
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GLOBAL BIOMASS, FLUXES & SPECIES HABITAT

*GROUND
OBS.
Radar |
Backscatter

Volume Structure
Disturbance <

Low to medium
biomass (< 100

Mg/ha) Radar Mapping




Osszefoglalas

A tiuzek nyomonkovetésenek szamos
alkalmazasi teriilete van

A jelenlegi és jovObeli miholdrendszerek egyre
novekvO mertekben felenek meg a
kovetelmenzeknek

Uj tipusu megfigyelések keriilnek kifejlesztésre
mind a tiizek eldfeltételeinek, mind hatasainak
vizsgalatara

A termekek kiertekelese alapveto fontossagu

Nemzetkozi koordinacio sziikseges
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