High Spectral/Temporal Resolution Cloud Detection

Gary Jedlovec (Adjunct) and Sundar Christopher
University of Alabama - Huntsville

|dentify cloud and surface characteristics in high spectral resolution data
which best delineate clouds, aerosols, and surface properties from one
another

Develop a cloud detection algorithm that exploits high spectral resolution
measurements such as GIFTS/IOMI
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Past Year Accomplishments

UAH student (Kevin Laws) complete M.S. refining cloud detection
algorithm with GOES — BTH technique — demonstrates value of spatial
and temporal thresholds in difference images

MODIS CTP (1635 UTC)

&
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Past Year Accomplishments (continued)

New UAH graduate student (Nicole Slodysko) began thesis work with

analysis of AIRS data

« analyzed AIRS spectrum of clouds

 categorized spectral signatures

Brightness Temperature Over Claudy lowa Skies

day, night, cloud type, view angles \

e preliminary insight on detection

strategy
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Earth-Atmosphere Emission Spectrum

Examine Earth-atmosphere emission spectrum (AIRS)

 Relatively transparent (window) regions detect emission/reflective properties
from surface and clouds

« GOES and MODIS look at this emission in relatively broad bands — measure
integrated effect of spectral emission

Brightneza Temperature (K}
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Brightneza Temperature (K}

Spectral Signature of Clouds

GOES BTH technique: 11nm, and 11-3.9 nm differences (day and night)
« spatial and temporal thresholds determined
EOS approach with MODIS uses many spectral difference tests
11-3.9mMm, 11-12mm, 8.6-11mm, 3.7-12mm, 11-6.7 nm

These approaches can be successful but do not fully utilize high spectral information!
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High Spectral Resolution Methodology

Examine high resolution spectral differences in AIRS data for cloud
signatures

Stratify AIRS scenes into categories
« Day and night
 Cloudy and clear
» Types of clouds (cirrus of vary optical depth, various levels of
opague clouds)

Calculate average of 10 AIRS channels centered on 11.08 nm (T,,(11))
(between H,O absorption lines)

Calculate and examine difference spectrum

Use results in spectral cloud detection scheme
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T, (11) — T,,(3-4)nm Difference Spectrum for Clouds

Cloud (day):
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Ty, (11) — T,,,(10-13)mm Difference Spectrum for Clouds

Brighiri=sa Temnperotbure Cwer Clagr dloharaa Skiea

Cloud (dav & niqht): L | Clear ........... E”ghlrﬁ.anp"
 negative slope more pronounced for m-|| ‘[
cirrus clouds Pk e w#,fm}w w i |
» magnitude of absorption lines are small | PR AR R L LR SR RY TR TP
. . S
(little moisture above cloud) 3
* spectral variability is reduced i i
 no day-night differences :
23 April 2003 |
“::3-'?I - Iiil.,-ﬁ. - II.ZII.'II - II1I5'I - IIII.I."II = II-E':-E-I I-'I .'-IJ';m
Werves kgt dmicren)
P B.rig!'tr:e:.?. Ten:lp-frn!:l.r\::l".‘u'er{?h:.nd‘_-,‘ Il'-di?n:: "_':kn:;! S R Hglnru:u T-:rnp-emtur\e E-'Ierl...hud}' In:mu S}-bﬂ S
CIOUdy ........... Errghll'liﬂ.i Tamp. : i CIOUdy ........... Elrrghl.nﬂf Tanp. |
.m_— | {15 | f 15
2 1 m gm_ll |' r w%'wr'l
e[y U i e Y e,
-E- I ! " '-IllI J 1) I'.Ill_d |,|I | ] Li i -III- ; -E- .'-l ""- &HMIFEFJI} ‘?r T r“*._M I
L g e S, : ?‘jj""?'f SN e -"-'3-+'3'_,?"|"“‘ﬂ
3 L[° ' 1 & £
& | & =
b ] —1-15 —1-1%
s siss |
ulca-pl - Iizl,sl - Ilzll:-l - .”|5. - Illl.ﬂl - IH'ILE-I - -w;m R::J-;I - Iizl,sl - Ilzll:ul - .”|5. - Illlﬂl = II-:'ILE-I - '-.uim

Winee krglh dmicran) Wine lerglh fmicran)

May 28, 2003 Jedlovec/Christopher - UAH Cloud Detection
MURI Workshop

BT minue @TIO-13

BT mdnwa @TI0-13



Ty, (11) — T, 11(8-9)mm Difference Spectrum for Clouds

Cloud (day & night):

 negative differences for cirrus clouds

* magnitude of absorption lines are small
(little moisture above cloud)

» spectral variability is reduced

 no day-night differences
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Preliminary Findings

High spectral resolution measurements in the short and long wave infrared
regions provide significant information for the detection of clouds beyond
rather broad channel measurements (like those of MODIS and GOES)
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Future Work

Apply slope and offset methodology to develop a cloud detection and
identification scheme for high spectral resolution data

e use multiple spectral
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channel cloud signatures :1

e evaluate 5.0 nm window I
region in GIFTS cubes and

a/c data Y T .
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