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Objective and data source

Objective:

* Develop all-weather LST based on the fusion of microwave LST and thermal infrared LST
Data source:

* MIRS provides L2 microwave LST operationally available from NOAA CLASS

* The daily global L3 VIIRS LST product has a spatial resolution of 0.009 degree

* Ancillary data such as NDVI, SRTM slope, emissivity, etc. for MIRS LST downscaling
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Challenges

Challenges:

* There are many missing values in the VIIRS LST data, and
there 1s a significant spatial resolution difference between
VIIRS and MIRS LST data. The difference can lead to step
discontinuities or excessive smoothness in the fused results.

* The relatively low accuracy of the MIRS LST data limits the
accuracy of the fused LST data.
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Three processing steps:
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Downscaling
based on

Method mtductlon MIRS LST downscaling
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Method introduction-CDF Matching
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All weather LST Output

Format: NetCDF
Region: CONUS
Description: Daily gridded LST with a spatial resolution of 0.009 degree in separate files for

day and night, respectively.
All_Weather_LST_20200101_Day.nc

Factor

LST_Day Daily daytime LST Signed short 2600-28600 -32768 0.005

QC_Day Quality control flag for daytime Signed byte None -128 NA NA
LST

View_Time_Day Time for daytime LST observation  Signed byte 0.1 hr [-120,120] -128 0.1 12

All_Weather_LST_20200101_Night.nc

Factor

LST_Night Daily nighttime LST Signed short 2600-28600 -32768 0.005

QC_Night Quality control flag for nighttime Signed byte None -128 NA NA
LST

View_Time_Night  Time for nighttime LST Signed byte 0.1 hr [-120,120] -128 0.1 12
observation
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00=VIIRS LST (Input data)
O01=Downscaled MIRS LST (CDF matching process)
10=Interpolated MIRS LST (will have)
11=MIRS LST (MKF process)
00=Confidently clear
VIIRS Quality/ 01=Probably clear
Cloud Condition 10=Probably cloudy

Data Source

11=Confidently cloudy

00=Land
01=Snow/ice
Land/water
10=In land water
11=Coastal/sea water

For future use



MIRS LST

All weather LST

MIRS.LST

2020-01-01

ol e

All- weather LST (slope)
N

2020-01-01

VIIRS.LST

' eather LST Daytlme

b VIIRS LST

2020-01-01

The image displays the daytime MIRS
LST(top left), VIIRS LST(top right) and all
weather LST(bottom left).

Note that the VIIRS LST only shows the
observations with clear skies.

All weather LST provides complete data
coverage with the same high spatial
resolution as VIIRS.
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« The image displays the nighttime MIRS
LST(top left), VIIRS LST(top right) and all
weather LST(bottom left).

* Note that the VIIRS LST only shows the
observations with clear skies.

» All weather LST provides complete data
coverage with the same high spatial

resolution as VIIRS.
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Nighttime
Features:
« High spatial
resolution

« Complete
data coverage

Daytime

35°N 40° N

30°N

35°N 40° N

30°N

MIRS LST
115° W

110°W  105°W

2020-01-02

115°W  110°W  105°W

2020-09-09 |

35°N 40° N

30°N

35°N 40° N

30°N

VIIRS LST

115°W  110°W  105°W

T T s T
N
R
AN

sk
@

2020-01-02

115°W  110°W  105°W

[Pt 411 Tf o | !

NOAA National Environmental Satellite, Data, and Information Service

35°N 40° N

30°N

35°N 40° N

30°N

All-weather LST
115°W  110°W  105° W
A v

R .

2020-01-02

115°W  110°W  105° W

2020-09-09




Daytime
360 T T T
R? = 0.862 .7
RMSE = 6.331 .
3401 pias = -1.033 e
N = 2021
~ 320
X
= 300
0
-
u1 280
&
2 260
.
240 ’ ’ Daytime 1
e y=x
220 L + u
250 300 350
In-situ LST (K)
Nighttime
360 T T v
R? = 0.794 g
RMSE = 5.414 Vs
3401 gjas = 0.955 L7 ‘
N = 2157 ’
~ 320}
X
= 300
0
|
v 280
Z 260
240 Nighttime ]
y=x
220 L L L
250 300 350

In-situ LST (K)

360 T T r
R? = 0.962 L7
RMSE = 3.331 .
3401 5o - .0.864 &
N =778
Q 320 o
E 300¢ .
-
)]
& 280
> 260} »~
rd
#
240f ’ d Daytime
’ ‘ y=x
220 . . -
250 300 350
In-situ LST (K)
360 T T T
R? = 0.968 P
RMSE = 2.038 y
3401 gias = .0.843 7
N = 881 -7
o320 e ’
— ’
L *
'U-'l 300
-
)
E 280
> 260
/.'
240¢ ’ ’ Nighttime ‘
P y =X
220 . - -
250 300 350

In-situ LST (K)

NOAA National Environmental Satellite, Data, and Information Service

ary Validation-SURFRAD
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Ground in-situ
measurements from
SURFRAD are used
to validate all
weather LST

The data from 2020
is utilized in this
study.

The validation
results are
presented for MIRS
LST(left), VIIRS
LST(middle) and all
weather LST(right)
for daytime(top) and
nighttime(bottom)
The results
demonstrate an
improved accuracy
compared to MIRS
LST.




* All weather LST 1s developed based on the fusion of MIRS LST and

VIIRS LST.

* The all weather LST {features high spatial resolution, complete
coverage, and improved accuracy. The preliminary evaluation results

indicate promising performance.

* An experimental dataset 1s available for user testing. The data covers

the CONUS domain for the time period of January 2020.
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