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Outline

e GOES-R LST Products

e Development of GOES-R LST Validation
Tool

e Coordination With JPSS

e Further Enhancement/Improvement
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LST Products

e The ABI Land Surface Temperature (LST) algorithm
generates the baseline products of land surface skin
temperatures in three ABI scan modes: Full Disk,
CONUS, Mesoscale;

e Has a good heritage; will add to the LST climate data

record,;
Products
Product Accuracy Precision Range Refresh Rate Resolution
LST (CONUS) 25K 23K 213 ~330K 60 min 2 km
LST (Full Disk) 25K ACH 213 ~330K 60 min 10 km
LST (Mesoscale) 25K 23K 213~ 330K 60 min 2 km
Qualifiers
Temporal Product . ..
Product Coverage Extent Cloud Cover Conditions Product Statistics

LST (CONUS)  Day and Night  LZA < 70 Clear Conditions associated with Over specified

threshold accuracy geographic area
LST (Full Disk) Day and Night  LZA < 70 Clear Conditions associated with Over spe_cmed
threshold accuracy geographic area
» S » CONUS =
LST Clear Conditions associated with Over specified e e e e

Day and Night LZA <70

(Mesoscale) threshold accuracy geographic area



Development of GOES-R LST

Validation Tool

Modulated processing of the
validation dataset

» reader: Reads satellites,
ground sites, and
auxiliary data

» Spatial and temporal
match-up: match the
satellite obs to the
ground sites’ location
and time

» Apply satellite cloud
mask if available

» Satellite and ground site
LST estimation/

extraction

» Preprocessed data set
(relevant variables)

Note: this flow chart is for all proxy satellite sﬁgrs’ data % A

Preprocessing Module
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Validation Tools Update

Preprocessed dataset

» 26 variables: enough for the current applications for GOES-R LST validation,
e.g., additional cloud filtering procedures

» Temporal information: Year, Jday of the year, Hour, Minute

» Data from the ground site: downwelling radiance and its std during the last 15 minutes
(for additional cloud filter), upwelling radiance, LST, and broadband emissivity

» Data from the satellite sensor: BT4 (~4 micrometer), BT11 (3x3 boxes centered at the
matched pixel), BT12, and LST

» Auxiliary data: zenith angle, emissivity, TPW, dry/wet, day/night
Specific file naming convention: “sat-gnd-sit-startday-endday.dat”
ASCII format

Flexibility: allows user to validate satellite LST observations currently not
included in the tool

Output of the preprocessing module, input for the validation module

Dramatically improve the performance of the validation work — generate
outputs almost instantly 5
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VIIRS |

0120401

Start Date (yyyymmd 20120 yy

{GOES-R Land Team Land Swface
Ternperature (LST) Group. The validation tool
is to validate the GOES-R LST ABI algorithms
(eg., Ulivieri & Cannizzaro (1985).) with LST
observations from ground sites. Since the

GOES-R has not been in operation, sensor data

from MSG-SEVIRI, MODIS-TERRA,

MODIS-AQUA, and SNPP-VIIRS are curently

used as proxes.

Validation is in progres
Validation is done! Plez altl_alglo_v3
fdatarhomel0l/pynlan 5949 21212 w3

SURFRAD | altl_algm S+ | satellite

aotl_alpdl_ w13
End Date {(yyyym adtl_algll vi3
adtl_algl5_vi3

Welcome to use the L5" SRR oA a S

Satellite VIIRS has hee 40t1_alg22 vi13
Ground site SURFRAD a0t1_alg?3_ w13 [lidatoin
Alporithm altl_algmox aotl_alg24_v13 ralidation.

Please choose additions:
Your final choice is aotl_alg24 v3

Satellite: VIIRS altl_algd2_ w3

Ground site: SURFRAT 51t1_algo4_v3

Start date: 20120401

Enddate: 20130328 1 ¢ —-21806-v3
altl_alg08_w3

altl_algld w3
2itl_alglé_ w3
altl_algl8 w3
altl_ale2? w3
altl_alg24 w2
altl_alg24_ w3
altl_alg?4_ w7

£

More choices | Reset | Help |
Start wvalidation | Quit
TN
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Validation Tools Update

-- A GUI interface

] LST Validation Tool x |fock_NV_2012092-2013087_filter1111_timeser @ ¥

Satellite

L
esert_Rock NV (-116.02

chooser { A | g
| NOAA STA Sl renrreT ) ' ' L

. VIIRS | Desert_Rock_NV | More choices| Start validation | Reset |  Quit Holp |
Ground site —> Al
chooser [TEnter Start Date (yyyummdd): |320120401 Enter End Date (yyyymmdd): I?ulsuszs A
=

Ground site Des -] een chosen for validatoin.
NOAA Land, Sur{uce Temperature Team AT

Satellite: VIIRS
== Ground site: Desert Rock NV
Start and \ g Start date: 20120401
end dates ‘ End date: 20130328
Validation is in progress ...
Validation is done! Please go to the directory
fdatashomel01/pyw/landvalioutput/ for the plots.
{Please read the document for help.

—7

07-01-2012
Date

08-29-2012 12-26-2011

1600 x 1025 pixels - 30.4 KB - 27 August 2013, 11:26
-Desert_Roc S er 3

iGOES-R Land Team L
{LST) Gi i
TOOl | R LST ABI algorithm (Ulivieri &
Cannizzaro (1985).) with LST ohservations from
feedbacks ground sites. Since the GOES-R has not heen in
operation, observations from other sensors,
incliding MSG-SEVIRI and VIIRS, are cowrently
used as proxies.

ite LST, Desert_Rock Ny { 2-2013001

Additional cloud p= Rdditionancioud Fiiter:

A Ee=———
[~ Filter—# {Based on spatial 3x3 box STD} el

o Documents for the LST validation tool LO % |
[T Filter # 2 {(Based on BT11 BT12 diff) i
This tool is to validate the satellite LST product against ground
[T Filter # 3 {(Based on BT11 and GLST diff) . F
|l_ Filter # 4 (Based on ground site downwelling r‘adiance)l I a 280 500 120 340
Tool documents —

1600 x 1025 pixels - 32.3 KB - 23 August 2013, 11:32



Towards Field Campaign
for LST Validation

Components of LST Validation

* In-situ measurement comparisons and analyses
» Cross-satellite comparisons and analyses

» Successful applications —users promotion

Strategy of In-situ measurement comparisons and analyses
= Existing ground station observations (e.g. SURFRAD Network), as
long-term data source

» Field campaign data plays three important roles
O High quality observations for direct comparison and analysis
O Calibrating co-site ground station observations
O Characterizing heterogeneity feature of co-site ground station

= Towards the field campaign readiness

Platform: low altitude, small unmanned aerial vehicle (UVA)

Instrument readiness : accurate infrared radiometers covers ABI bands
Site selection: better to cover SURFRAD/CRN station

Data processing and algorithms: noise filtering, spatial characterization,
calibration to station data, etc.

Coordination with the Field Campaign Team.

Ly 800 O



Case studies of in-situ data comparison in
Africa (Gobabeb and Heimat, Namibia)

*the Africa site data provided by Frank Goettsche (KIT &
EUMETSAT Land SAF), through LST validation collaboration

ABI SEVIRI and Site LST, Heimat i 801, -22.9 _-',:_‘. 2012061-2012091
Mo T T T T T T T [ T L T T VIRS LST vs Ground LST over Gobabeb
34D T T T | T T T ‘ T T T ‘ T T T ‘ T T
Y o= 0.963265 % X + 9.64348 j
| Correlation Coefficient: 0.99414319 "' *
150 — | 1op SAMPLES: 322 * % _
| | STD(K): z.08
u ! Q { 4 | BIAS(K): —1.57
; [ . l ‘ i | | RMSE(K): 2.58
- L ] { i ! LT } i | r gl i 4 300 - —
I._', 00— 1-\ I’ ” | ! ‘ 4 [ °| : [ : '.. f 1 ] B E L
] N ! /i[é {11 [LlL .|| | k r _el J -|Q | _ E I
SRty lt b , | L- \ ISE8! L 1t 1l =
i I ) \I \IJ I I 1 I sl 1 LJ
aan ¥ L% ? I A 280 -
- 8 1y 3 ) 1% i
280 Ground
Filtered sa { 260 Might{184):—0.67;1.71 —
L i Day(158):—2.29;2.14
280 I T S TN NN TR S S N ' I.. P TR T SR S T S |\ P S T ST S TSR (N SO S ST WA S TR SR T | ) 040 ) ) ) | ) ) ) | ) ) ) | ) ) ) |
2.45598x%10° 2.45599x10% 2.45600=10° 2.45601x10° 2.45602x10° 240 260 280 00 a0 240

Julian Day (Day) Site LST



Route Monitoring
through webpage
A STAR Webpage
of LST routine
monitoring has
been set up for
JPSS program. A
similar webpage
will be created for
GOES-R mission
after launch of the
satellite (Mar
2016)

[S=] = sTAR JPSS Environmental Data Records
»JPSS EDRs Home Dizplaying the latest available dats products.

»Land Surface Temperature

W\egetation Index

Data and images displayed
on STAR sites are provided
for experimental use only
and are not official
operational NOAA products.
More information=>>

Displaying the EDR Products = SNPP > LST
08/18/2015

13:32 ET [ 17:32 UTC Animation:
Select a parameter: SNPP VIIRS - Global Land Surface Temperature -v.2 Select a Date:
SMPP VIIRS - Global Land Surface Temperature -v.2 Day - 08-17-2015 |=_—|

NPP VIIRS Global Land Surface Temperature (Daytime)
2015-08-17 UTC
135°W 90"W 45°W o° 45°E 90°E 135°E

Latitude
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Index of /pub/smed/emb/pyu/VIIRS _monitoring/current/year/

Name Size Dare Modified

B [parent directo
VIIRS-Beomchille_IL_2014116_y 03kB S
VIRS-Benchille_[L_201411 202kB §
VIIRS-Bondville_[L. 203kB 51
VIIRS-Bondvile_IL_2 96kB 5
VIIRS-Bondhille_IL_20 210KB 51
VIIRS Beudville_IL_2014 210KB S
VIIRS-Bondville_IT 211kB §
VIIRS-Bondville_IL 323kB 5
VIIRS-Boulder CO 07KB 81 VIIRS
VIIRS-Beulder_CO_2014116_yealy 07K §1
VIRS-Boulder_CO_2 207KB S SURFRAD
VIIRS-Boulder_CO_X( oiff_tmeseries pag 67kB S
VIIRS-Boulder CO_2014116_vea LPEATE png 210kB 5
VIIRS-Boulder_CO, 11KB S
VIRS-Beulder_CO. 2L1KB S
VIES-Boulder_CO 5 pag 36EKE 5 -
VIIRS-Degert_Rock w_LPEATE png 200kB 5 N -]
VIIRS Desent_Rock N o M7 prg 00KB  §1
VIIRS - Desert_Rock_NV_ 5. 00KB 51
VIRS-Desent_Rock 6_vearty_diff_timesesies pag 262kB S 12:00 AM
VIIRS-Desert_Rock NV 116_yearly_LPEATE pag 204kB 5114 L1200 AM

“ B [ ] B Move to Inbox L Y More 10 of about 54
LST monitor results: Apr 24, 2014 Inbox  x = B People |
Peng Yu Apr 23 (8 days ago) - - LSTm
ta me, yuling.liu, yunyue_yu, zhuo wang (= Istmonit
A This message may not have been sent by: L)

Istmonitor.awg@gmail.com Learn more Report phishing

The manitoring for VIIRS has been done for this week.

Please visit the directory /net/rhs2001/disk3/pub/pyu/VIIRS_Monitoring/output/
routine/2014/20140412/ to raview the results.

Alternatively. in case you have difficulty accessing the above directory, visit

ftpc/iftp star nesdis noaa.gov/pub/smed/emb/pyuVIIRS _monitoring/current/

Some problem(s) have been found shown as in the followings:
Goodwin_Creek_MS: date = 2014108; time = 1830; Ist_diff = -6.31451; cloud
=2

Fort_Peck_MT: date = 2014103; time = 0840; Ist_diff = -10.5048; cloud = 2;
Bondville_IL: date = 2014105; time = 1925; Ist_diff = -7.49588; cloud = 2;
Bondville_IL: date = 2014108; time = 0845; Ist_diff = -8.08051; cloud = 1;
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Cross-Satellite

Comparison

Cross-satellite Comparison: dataset
difference

—-60 =30
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daytime LST (GOESE - VIIRS, ver 2)
2015-05-01 UTC

AQUA daytime LST
20150725 UTC

Scatter plot (LST)
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Data collection: arid area of northwest China (Heihe Watershed Allied
Telemetry Experimental Research), from June 2012 to April 2013.
Four barren surface sites were chosen for the evaluation.

The result generally shows a better agreement for VIIRS LST than
that for MODIS LST.

*China site data was obtained through a collaborative effort
with Dr. Hua Li at Institute of Digital Earth and Remote

Sensing, China Academy of Science

Reference: H. Li, D. Sun, Y. Yu, H. Wang, Y. Liu, Q. Liu, Y. Du, H. Wang and B. Cao(2014) , Evaluation of
the VIIRS and MODIS LST products in an arid area of Northwest China Remote Sensing of Environment
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Courtesy of Isabel F. Trigo , through US-Portugal Bilateral cooperation program (on remote Sensing)
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Further Enhancement /Improvement

e Validation tool improvement
» A web-based validation server
practical use of the spot-to-pixel scaling method
Field campaign participation (through national/international cooperation)

— High quality ground data is the key!
— Need the data over central and south of America

Radiance-based LST validation method

» Cross-satellite comparison
— A visualization extension (comparisons with VIIRS, MODIS , Sentinel-3...)

» Three-measurement validation method

e Algorithm Enhancement /Improvement
» Emissivity data
» Additional cloud filtering for LST

» Water vapor correction
» Large angle correction

e Interactive with AIT, vender

>
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