GLI processing and products
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What is ADEOS-11 GLI?

- ADEOS-II has been launched on Dec. 14, 2002.
- GLI is an optical sensor for global observation.
- GLI has 1km and 250m resolution channels.

- GLI has 23 channels in VNIR, 6 channels in SWIR,
and 7 channels in MTIR (36 channels).
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Relative Spectral Response of GLI 1km and 250m land channels
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Example of GLI 1km image
captured on Feb. 7, 2003
(RGB=ch.13,19,8)
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Example of GLI 250m image
—1km data is useful for global monitoring, captured on Feb. 7, 2003
and 250m data is useful for more detailed monitorindRGB=ch.22,23,21)
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Phasel( 2002/12/14 - 2003/4/14)

Initial Checkout of the satellite and system adjustment and processing of LO etc.
Phase2(2003/4/15 - 2003/12)

Adjustment of level 1 GLI product and calibration/validation phase  Now!
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L1B is possible to be provided to CAL/VAL Pls.
CAL/VAL Pls can process Level 1 data
after Apr. 15 (CAL/VAL phase).
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Level 1A(GLI 1km,250m):
Reformatted LO
- Bit string(13bits) of LO is transformed into byte unit(16bits).
- Radiometric and Geometric correction coefficients are attached.

— Level 1B(GLI 1km,250m):
Radiometric corrections and Geometric corrections are applied.
- Band registrations are done.
- Projection coefficients attached.
- Ocean/Land flags attached.
- Image data are grouped to 3, VNIR, SWIR, MTIR

— Level 2A(GLI 1km):
-precise geometric correction parameter(PGCP)
-16 days composite data(L2A_LC)

Level 2(GLI 1km):
-Atmospheric corrected reflectance (ACLC)
-Vegetation Index (VGI;NDVI,EVI)

=P NoOSt land users may use L1B, L2A or L2.

GLI land higher algorithm (L2A or L2)

1. Precise Geometric Correction

2. 16days Composite
3. Atmospheric correction (after validation)

4. Vegetation |ndex (NDVI,EVI)
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We have already
prepared GTOPO30. @
GLI sensor scansfrom east to west.

250 m can be almost same algorithm.

=P NASDA calibration group is now verifying the geometric error.

GLI 1km Composite for cloud free data (CVMVC method)
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1. Maximum NDVI can detect cloud free pixels

2. Maximum NDVI can detect higher satellite
angle pixels, which is effected by surface
BRDF.

3. Selected pixel should be satisfied with both
of lower satellite zenith angle and

16day composite
Days: 1to 16
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mr—> Rayleigh Scattering
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%—» Ozone Absorption

This algorithm will be
applied after
calibration and
validation.

250m can be
same
algorithm ?2?

Much of the computation during
atmospheric correction requires intensive
CPU time due to floating point processing.

!

Solution 1.

Solution 2.

leaves the STSG (Sun-Target-
Sensor Geometry) data.

Atmospheric corrected reflectance can be
applied after composite.

Optical depth of molecular scattering and
STSG conditions can be expressed by LUT
(Look-Up table) using standard
atmospheric model and elevation (depends
on temperature and pressure).

Relative Spectral Response and gaseous transmittance

1km channel with
gaseous transmittance
(Red and Near Infra-red)

250m channel with
gaseous transmittance
(Red and Near Infra-red)

== Red and NIR 250m channels have
SENSITIVITY OF ATMOSPHERIC COMPENSATION
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Normalized Difference Vegetation Index (NDVI ):
-> "continuity index"

This index could be extended to provide a longer term
data for use in operational monitoring studies.

Enhanced Vegetation Index (EVI):

-> “optimized index”

This index can enhance the vegetation signal with
improved sensitivity in high biomass regions and
improved vegetation monitoring through a decoupling of
the canopy background signal and a reduction in
atmosphere influences

250m can be same algorithm

--- GLI 250m land algorithm (idea) ---
product

-

Precise geometric correction —  Almost same as 1km algorithm.
It should use both of
elevation data and GCPs data.

Composite — same as 1lkm algorithm

Atmospheric correction —  Characteristics of 250m channels
( center of wavelength, band
width and so on ) are different
from 1km channels.

Especially, 250m channels may
have sensitivity of atmospheric
compensation.




1. CAL/VAL phase starts from Apr. 15, 2003. And verification is now ongoing.
2. GLI 250m land algorithm should be developed as soon as possible.

3. 250m algorithm will be almost same as 1km algorithm,
but 250m channels may have sensitivity of atmospheric compensation.

4. Collaborate with Prof. Tateishi and Dr. Ake.
- The GLI Acquisition Strategy (250m) -> Dr. Ake (NASDA/EORC)
- Precise Geometric Correction (1km,250m)
-> Dr. Hashimoto (NASDA/EORC)
- Composite & Atmospheric Correction & VIs (1km,250m)
-> Dr. Yamamoto(NASDA/EORC)
- Land classification (250m) -> Prof. Tateishi (Chiba Univ.)

If you are interested in ADEOS-I1/GLI, please contact to me
(kath@eorc.nasda.go.jp).

Appendix.



1. Increased channels for land and ocean observations compared
to previous optical sensors, which leads to a higher observation
capability.

2. More channels of 250 m level high resolution
(ch.20,21,22,23,28,29) than the most advanced U.S. satellite
sensor, MODIS.

3. Better aerosol observation over land by the near-ultraviolet
channels(ch.1;380nm), which will be done for the first time by 1
km level resolution sensors.

GLI 1km land algorithm on higher processing and products

L1B-VNIR ‘ Precise Geometric
(ch.1,5,8,13,15,17,19) Correction Paramter
L1B-SWIR
(ch.24,26,27,28,29)
L1B-MTIR 160Rys
(ch.30,31,34,35,36) — q Composited
GCP lib reflectance
GSHHS <l ~tnospherically
o~ ‘ Corrected
reflectance

(after validation)

] .
‘ Vegetation | ndex
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Comparison of GLI sensor and
Other Sensor s Specification

ADEDS-Il GLI band | band?? | band13 band?3 band19
ADEOS 11 GLI

center wavelzngthinm) gE0 678 225 =265
ADEODS-I11 GLI
re zolution(m) 2a0 10010 2a0 10010
Landsat¥
ETM+ band band3 bandd band4 band4
Landsat? ETH+

wavelengthinm) B30-690 | 6306580 | 775800 | 7/3-B00
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resolution (m) a0 30 30 310
NOAA
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NOAA AVHRR

wavzlen gthinm) 250-650 | 550-620 | 7251100 | 725-1100

MO AA ANVHRR
re solu tion (m) 1100 1100 1100 11010
Terra MODIS

beand band1 bandl band? band?

Terra MODIS center
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Example of simulation results

No atmospheric
corrected
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