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1. Executive Summary

This document reports the test results of the regridding and subsetting tool developed in the frame of
the Land Surface Temperature (LST) Climate Change Initiative (CCl) project (phase 1). The LST CCl project
aims to produce climate data records of LST, which is an Essential Climate Variable (ECV). LST is used for
applications such as climate and land surface modelling, crop monitoring, and urban heat island studies.
The LST ECV Products generated by LST CCl are also expected to be used by climate user communities

for long-term analysis.

© 2022 ACRI-ST / Consortium CCI LST
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2. Introduction

The Re-gridding and sub-setting tool has been developed in the frame of the LST_cci project. Its main
objective is to map a LST product on a new grid in a coarser resolution, while propagating the
uncertainties in a trustable way. This document is a reporting of the test campaign run in the frame of
the LST CCl regridding and subsetting tool v1.1 delivery.

2.1.1. Item being tested:

Revision

LST_cci Regridding and Subsetting Tool 11

The references used in this document are listed in document “References and Acronyms” (ref. LST-CCI-
D6.5-REFACR [RD-3]). In addition, we have:

RD-1 Re-gridding and Sub-setting ATBD vO0.1

RD-2 Product Specification Document D1.2

RD-3 References and Acronyms

The list of references and acronyms is given in document “References and Acronyms” whose reference
is LST-CCI-D6.5-REFACR [RD-3].

© 2022 ACRI-ST / Consortium CCI LST
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3. Global status

All tests have been run and passed successfully.

All TDS tests run both on Jasmin CENT-OS 7 environment and local VM with Ubuntu 20.04, with the
same result.

The test campaign verifies CCl LST files treatment: only the selected subset of CCl LST variables (see
Table 1) is retained for regridding, other variables are ignored.

The comparison of the regridded products with the corresponding TDS reference file shows no
discrepancy in the differences: two variables only show consequent deltas.

« Lst_unc_ran

«» Lst_uncertainty

Explanation:

/7

«* The Ist_unc_ran variable regridding is done with the integration of Ist variable, Ist_unc_ran
variable, and the provision of an external land mask. The TDS reference file is made up of
monthly at different resolutions and these monthly are not derived from a direct regridding of
the finer monthly resolution but recalculated from the daily files with a method different to
that of the ATBD for Ist_unc_ran.

«» Lst_uncertainty is impacted with Ist_unc_ran: The regridding of Ist_uncertainty variable is
postponed at the end of the regridding process with the integration of previously regridded
variables, including Ist_unc_ran. The Ist_unc_ran differences impact and explain the
differences between the Ist_uncertainty variable in the test campaign and in TDS file.

=>The differences derived from different computation method used for Ist_unc_ran

Conclusion: All tests passed, test campaign v1.1 is successful



land surface
e temperature

LST_cci Regridding and Subsetting Ref.: LST-CCI-D3.4-2-VR

Tool Verification Report Version: 1.1
Date: 28/11/2022
WP34 - DEL'D34'2 Page: 9

4. Verification approach

As derived from [RD-1] ATBD, the re-gridding and sub-setting tool technical objectives are:

“* Sub-setting: the tool crops the input file to a sub-area defined in user parameters

«» Re-gridding: the tool propagates uncertainties and ancillary data to coarser resolution with
the appropriate mean function (depending on input resolution, target resolution and product

type)

¢ CCI LST file format: the output product conforms to CCI LST NetCDF file format as described in

RD-2.

«» The LST variables to be subsetted and regridded are defined in RD-1 and presented in Table 1.
Other variables (if any) are ignored.

Table 1: List of regridded LST variables as defined in RD-1

CCI LST variables to subset and

regrid

Description

time Time coordinate. Reference time of file.
dtime Time difference from reference time.
lat Latitude coordinates.

lon Longitude coordinates.

Channel Channel coordinates.

Ist Land Surface Temperature.

Ist_time_correction

LST offset from local time to 6AM/6PM.

Ist_uncertainty

Land Surface Temperature Total Uncertainty.

Ist_unc_ran

Land Surface Temperature uncertainty from uncorrelated errors.

Ist_unc_loc_atm

uncertainty from locally correlated errors on atmospheric scales

Ist_unc_loc_sfc

uncertainty from locally correlated errors on surface scales

Ist_unc_loc_cor

uncertainty from locally correlated errors on LST corrections

Ist_unc_time_correction

land surface temperature uncertainty from time correction errors

Ist_unc_sys uncertainty from large-scale systematic errors
satze Satellite zenith angle.

sataz Satellite azimuth angle.

solze Solar zenith angle.

solaz Solar azimuth angle.

n number of clear-sky pixels

© 2022 ACRI-ST / Consortium CCI LST
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4.2.1. Functional tests

Functional test approach is to run the Ist_cci_regrid tool and check output result and status regarding
inputs and parameters. The mean function selection and algorithm used for regridding is also verified.

The functional tests rely on a set of reference files (called TDS for Test Data Set hereafter) used both in
input to apply the tool on and in output for comparison, and a set of random CCI LST public file picked
up to exercise the tool on LST product from various origins.

TDS Tests are run on Jasmin environment (Linux CentOS 7) with the delivered package, and re-run on a
virtual machine with Linux Ubuntu 20.04.

4.2.1.1. scope

The objective of these functional tests is to verify the correctness of the Ist cci_regrid tools
functionalities. It ensures robustness to errors and guaranty the adequacy of the output product with
the specifications.

The functional verification tests do not cover validation of the output file, but the validation of the
regridding of the CCl LST variables in input. The use of netcdf tools (ncdump, snap ...) validates the
NetCDF format compatibility.

The functional tests run the Ist_cci_regrid tool and verify (regarding the Tests Scenarios):
+* the output status

+» the output console content

++ the presence of LST_cci variables in the output file

+» the comparison with the reference files
On top of this verification, a NetCDF file viewer is used to have a human control over produced files.
15 scenarios have been identified and described in §4.2.2Tests Scenarios.
4.2.1.2. Test tools
Ncdump: ncdump command line tool is used to inspect NetCDF produced files with bash scripts

Bash scripts: Bash scripts are implemented to automatically run the Ist_cci_regrid tool on a directory
and check no error occurred during production as well as LST_cci variables (as defined in ATBD) are
correctly forwarded to output with attributes.

NetCDF file viewers: Panoply and snap are used to open and compare input and output files. Ncview is
another alternative.
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4.2.2. Tests Scenarios
4.2.2.1. usage

Display help message and return silently
¢ Status equal "0"
¢ Qutput console contains usage instructions

4.2.2.2. no argument

Error case: Display help message and return with error
¢ Status equal "2"
¢ Qutput console contains a missing argument error message
¢ Qutput console contains usage instructions

4.2.2.3. wrong argument

Error case: Display help message and return with error
¢ Status equal "2"
¢ Qutput console contains usage instructions

4.2.2.4. wrong input resolution: finer resolution claimed

Error case: Display related error message and return with error
¢ Status equal "255"
¢ Qutput console contains an invalid resolution error message

4.2.2.5. wrong input resolution: wrong window size
Error case: Display related error message and return with error
Status equal "255"
¢ Qutput console contains an invalid resolution error message
4.2.2.6. wrong input resolution: subset coordinates outside main window frame
Error case: Display related error message and return with error
Status equal "255"
¢ Qutput console contains an “out of window” error message

4.2.2.7. Same regridding run twice

Warning: output file exists
¢ A warning is displayed. The warning does not stop the process.
¢ The regridding ends without error and the product is created and overwritten

4.2.2.8. Regridded product attributes

Output product attributes are updated
¢ History attribute update.
¢ Coordinates attributes updated
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Resolution attribute updated
¢ Creator attribute updated

4.2.2.9. Functional tests: tests with TDS

The TDS tests aims at regridding TDS files to different valid resolutions and validate results with
comparison against TDS reference file with the same resolution, when available. It executes the
regridding and check in the results:

¢ Return status

Error messages

Number of regridding steps

Mean functions used, according to product type and IN/OUT resolutions
Compare result against TDS reference

* 6 o o

4.2.2.9.1 Sub-setting: No resolution provided

Sub-setting applied only

Status equal "0"

No error

Result file resolution is same as input

CCI LST Variables are copied without regridding

* ¢ o o

4.2.2.9.2 Sub-setting on a sub-area: No resolution provided

Sub-setting applied on a sub-area only

Status equal "0"

No error

Result file resolution is same as input

CCI LST Variables are copied without regridding
Other variables are ignored

Result file focus on the sub-area only

* 6 ¢ & o o

4.2.2.9.3 regridding from 0.25 to 1.0

One step success regridding
¢ Status equal "0"
¢ No error.
¢ LST variables are regridded with appropriate mean function
¢ Other variables are ignored (out of ATBD scope)

4.2.2.9.4 regridding from 0.05 to 0.05: output_resolution = UOL_2_STEPS_RES_LIMIT

same resolution: Success subsetting, no regridding
Status equal "0"

No error

No regridding performed, only sub-setting

CCI LST Variables are copied without regridding
Other variables are ignored (out of ATBD scope)

* 6 ¢ o o
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4.2.2.9.5 regridding from 0.05 to 0.25: output_resolution > UOL_2_STEPS_RES_LIMIT

One step success regridding in one step
¢ Status equal "0"
No error
Regridding performed in one step
Appropriate mean functions are called for CCI LST variables
Other variables are ignored (out of ATBD scope)

* 6 o o

4.2.2.9.6 regridding from 0.01 to 0.05: output_resolution = UOL_2_STEPS_RES_LIMIT

One step success regridding
¢ Status equal "0"
No error
Regridding performed in one step
Appropriate mean functions are called for CCI LST variables
Other variables are ignored (out of ATBD scope)

* 6 o o

4.2.2.9.7 regridding from 0.01 to 0.25: input_resolution < UOL_2_STEPS_RES_LIMIT and
output_resolution > UOL_2_STEPS_RES_LIMIT

Two steps success regridding
¢ Status equal "0"
No error
Regridding performed in two steps
Appropriate mean functions are called for CCI LST variables
Other variables are ignored (out of ATBD scope)

* 6 o o

4.2.2.10. Complementary tests

Some CCI LST variables are absent from TDS file: in order to complete the test coverage and validate
those variables too, two files have been picked up from Jasmin public directory and added to the test
campaign.
The variables missing in TDS files are:

e [st_unc_time_correction: land surface temperature uncertainty from time correction errors

e Ist_time_correction: LST offset from local time to 6AM/6PM.

e st _unc_loc_cor: uncertainty from locally correlated errors on LST corrections

The LST files added for testing are:
% ESACCI-LST-L3S-LST-IRCDR_-0.01deg_1DAILY_DAY-19950801000000-fv2.00.nc
“  ESACCI-LST-L3C-LST-SSMI117-0.25deg_1DAILY_ASC-20171202000000-fv2.23.nc

4.2.2.10.1 Regrid uncertainty from locally correlated errors on LST corrections

One step success regridding
¢ Status equal "0"
No error
Regridding performed in one step
Appropriate mean functions are called for CCI LST variables
Other variables are ignored (out of ATBD scope)

* & o o
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¢ Visually check variable Ist_unc_loc_cor

4.2.2.10.2 Regrid time corrections

One step success regridding
¢ Status equal "0"
No error
Regridding performed in one step
Appropriate mean functions are called for CCI LST variables
Other variables are ignored (out of ATBD scope)
Visually check variable Ist_unc_time_correction and Ist_time_correction

® 6 ¢ o o

4.2.2.10.3 Issue 6: MicroWave files uncertainties wrongly handled

One step success regridding
¢ Status equal "0"
No error
Regridding performed in one step
Non-initialized LST uncertainties are copied (regridded) and not meaned
LST total uncertainty is a square mean function of input LST total uncertainty

* 6 o o

A Test Data Set (referred hereafter as TDS) has been provided by ULeic and is composed of 3 files:

% ESACCI-LST-L3C-LST-MODISA-0.01deg_1MONTHLY_DAY-20060701000000-fv3.00.nc
% ESACCI-LST-L3C-LST-MODISA-0.05deg_1MONTHLY_DAY-20060701000000-fv3.00.nc
% ESACCI-LST-L3C-LST-MODISA-0.25deg_1MONTHLY_DAY-20060701000000-fv3.00.nc

Those files are used as references for comparisons: in the tests, a regridding of a TDS file toward a
coarser resolution should produce a file identical to the TDS one corresponding to the target resolution.
Differences in tests should be quantified and minimal.

Two files have been picked up from Jasmin public folder and added to the test set in order to complete
test coverage and address CCI LST variables missing in the TDS reference files:

% ESACCI-LST-L3S-LST-IRCDR_-0.01deg_1DAILY_DAY-19950801000000-fv2.00.nc
% ESACCI-LST-L3C-LST-SSMI17-0.25deg_1DAILY_ASC-20171202000000-fv2.23.nc

Have been added to cover:
«» Ist_unc_loc_cor
«+ Ist_unc_time_correction

/7

% Ist_time_correction
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5. Results

5.1.1. Usage

Scenario: usage

Test execution: The help message is correctly displayed, and program exits with no error

Conclusion: Test run successfully.

5.1.2. no argument

Scenario: no argument

Test execution: A simplified help message is correctly displayed, and program exits with error code 2.
The error message indicates the type of error.

Conclusion: Test run successfully.

5.1.3. wrong argument

Scenario: wrong argument

Test execution: A simplified help message is correctly displayed, and program exits with error code 2.
The error message indicates the type of error.

Conclusion: Test run successfully.

5.1.4. wrong input resolution: finer resolution claimed

Scenario: wrong input resolution: finer resolution claimed
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Test execution: An error message is displayed indicating the wrong resolution, and program exits with
error code 255.

Conclusion: Test run successfully.

5.1.5. wrong input resolution: wrong window size

Scenario: wrong input resolution: wrong window size

$ p3 lst_cci_regrid.py TD: C 3C-LST-Mol 20060701000000- fv3.00.nc --resolution 8.5 output_dir --coords "-89.875 -60

- log file: lst_cci_regrid.py. - ST-MODISA- eg_1b ¥ 0 v3.00.nc_to_0.5.log
c st_cci_regrid.py s 50 000-fv3.00.nc output_dir --resolution 8.5 --coords "-89.875 -6 20.8 110.7

_resolution
A-0.25deg_1MONTHLY_DAY-20060701000060 - fv3.00.nC

ap to
rdt es: oarsen a dimension of size 598 with window 5 and boundary='exact'. Try a different 'boundary' option
Unhandled error occured during r
Could not coarsen a dimension of s ith window 5 and boundary='exact'. Try a different 'boundary' option.
1 last):
, ine 1548, in <module>

, line 1539, in <module>
ce(func=landma
1ing.py”, line 999, in reduce
ling.py", line 940, in wrapped_func
[core/variable.py", line 2291, in coarsen
variable i n_reshape

n a dimenston of bo y='exact'. Try ent 'boundary' option.
- Aborting.

Test execution: An error message is displayed indicating the wrong window size.

Conclusion: Test run successfully.

5.1.6. wrong input resolution: subset coordinates outside main window frame

Scenario: wrong input resolution: subset coordinates outside main window frame

The file ESACCI-LST-L3C-LST-MODISA-0.25deg_1MONTHLY_DAY-20060701000000-fv3.00.nc is first
cropped to lat[0; 50] lon[0; 50]. Then a regridding is run on that result on coordinates lat[-10; 10] lon[-
10; 10].

$ p3 lst_ccl_regrid.py output_test/ESACCI-LST-L3C-LST-MODISA-6.5deg 1MONTHLY_DAY-26860701000000-fv3.86.nc output_test --coords "-16 10 -10 10" --reso

- log file: lst_cci_regrid.py_ES. -L3C-LST- A-6. 6701000000~ fv3.00 ,_0.5.10g
The selected area coordina f : : ; 10.8] lon:[-16.0 ; 0] ] is outside [ lat:[6.25 ; 49.75) lon:[0.25 ; 49.75] ]
Error occured parsing argu ong argument list

Test execution: An error message is displayed indicating the wrong window size.

Conclusion: Test run successfully.

5.1.7. Same regridding run twice

Scenario: Same regridding run twice
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Test execution: A warning message is displayed indicating the output regridded file exists. The process
continues and end up successfully. The output product is overwritten.

Conclusion: Test run successfully.

5.1.8. Regridded product attributes

Scenario: Regridded product attributes

surface
ity of Leiceste
NG

¢ output_dir -

evel L3C global land surface temperatures fro C data are Lz data provided at orbit s t lution in a gridded map projection format.

ace, Lan
Sdeg_1MONTHL!

Test execution: Global attributes are updated: creator_name, history, date_created, lat_min, lat_max,
lon_min, lon_max, spatial resolution, geospatial _lat_resolution, geospatial_lon_resolution. DOI
attribute removed. Other attributes unchanged.

Conclusion: Test run successfully.

5.2.1. ESACCI-LST-L3C-LST-MODISA-0.25deg_1MONTHLY_DAY-20060701000000-fv3.00.nc
5.2.1.1. Subsetting without regridding (no resolution provided)

Scenario: Sub-setting: No resolution provided
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g_1MONTHLY_DAY -2

| 24 sur 24 - Presse-Papiers

Figure 1: console output

@ [1]lst x < > v o | @3]t x

o
- -~ - dmeead | 24 sur 24 - Presse-Papiers

Figure 2: Original Land Surface Temperature vs subsetted result (data is copied)
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land surface temperature

land surface temperature - land surface temperature (kelvin)

0,0 0,0 0,0 0,0 0,0 0,0

Data Min = 0,0, Max = 0,0, Mean = 0,0

Figure 3: Delta LST temperature original TDS 0.25 - subsetted product

Test execution: As no resolution nor coordinates are provided in parameters, the CCl LST variables are
copied from input file to output product. No error occurred. The output resolution is as expected.

Conclusion: Test run successfully.

5.2.1.2. Subsetting without regridding on a sub-area

Sdeg_1MONTHLY_D/ v3.00.nc written

= 24 5ur 24 - Presse-Papiers

Figure 4: Console output: one step without error
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uncertainty from locally correlated errors on surface scales
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uncertainty from locally correlated errors on surface scales (kelvin)
0,1 0,2 0,4 0,6 0,8 1,0

Data Min = 0,1, Max = 5.4, Mean = 0.3

Figure 5: example of subseted product with locally correlated errors on surface scales

Test execution: As no resolution is provided in parameters, the CCI LST variables are copied from input
file to output product, focused on the —coords parameter. No error occurred. LST variables are copied in
output.

Conclusion: Test run successfully.
5.2.1.3. Regridding from 0.25 to 1.0 degree

Scenario: regridding from 0.25 to 1.0

s s g_1MONTHLY_DAY-20060761000000-fv3.00.nc output_dir --resolution 1.0
- log file: 3 leg_1M0 01000000 0.nc_to_1.8.10g
Command c deg_1MONTHLY_D 060701000000~ fv3.00.nc output_dir --resolution 1.8 --threads 4 --comp_level 1 --keep_lo

ution used is gel
CI-LST-L 0DISA-0.25deg_1MONTHLY_DAY-200607061060060 - fv3.00.nC
- Open 0.65 deg ton land mask
- regrid land map to 0.
Use 4 parallel CPU threads
output file: output_dir/ESACCI-LST-L3C-LST-MODISA-1.6deg_1MONTHLY_DAY-26066761008000-fv3.00.nc
- Input file resolution
- output file resolution:

- REGRID ‘'dtime' Method mean
G hod mean
mean

hod mean

mean

rtainty' Method sqrtmean_lst_uncertainty

a hod nanmean_uncorrelated
output [ agation from 0.65 degree’ algorithms
c_atn' Me e loc
Output tion > @ : ation from .05 degree' algorithms

st_unc_loc_sfc' Method nanmean_uncorrelated_loc
t_u " Method nanmean_fullcorr_large_scale_unc

{ting output f

- File output_dir/

- Regridding s
Regridding duratior

* 24 sur 24 - Presse-Papiers

Figure 6: Console execution
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B [1]lst % AFNERE ECE

Figure 7: Original 0.25 Land Surface Temperature vs regridded 1.0 degree

[ [1]1st > |E@ [1] lst_uncertainty * - > v

o | @@ [3]lst x @ [3]lst_uncertainty *

™™ “| 24 sur 24 - Presse-Papiers

Figure 8: Original 0.25 Land Surface uncertainties vs regridded 1.0 degree
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8 [1]1st > B [1] lst_unc_loc_atm * <« » v o B [3]lst | @ [3]lst_unc_loc_atm * « » v o

Figure 9: Original 0.25 atmospheric uncertainties vs regridded 1.0

[ [1]1st % [ [1]sataz X « 3 v o | B[3]lst % M@ [3]sataz * « 3 v o

A 1afem O | £1B 1A ARRA 1

[ECEEY

| 24 sur 24 - Presse-Papiers

Figure 10: Original 0.25 satellite azimuth angle vs regridded 1.0 degree

Test execution: The regridding process ended with no error. The regridded product do not show any
anomaly (no TDS comparison, visual evaluation). CCI LST variables present in input file are regridded in
output file. Other variables are ignored. In the logs, the Ist_unc_loc_atm and Ist_unc_loc_sfc mean
function are changed to match output resolution, as expected.

Conclusion: Test run successfully.
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5.2.2. ESACCI-LST-L3C-LST-MODISA-0.05deg_1MONTHLY_DAY-20060701000000-fv3.00.nc

5.2.2.1. regridding from 0.05 to 0.05

Scenario: regridding from 0.05 to 0.05: output_resolution = UOL_2_STEPS_RES_LIMIT

land surface temperature

land surface temperature - land surface temperature (kelvin)

<

0,0

0,0 0,0 0,0 0,0

Data Min = 0,0, Max = 0,0, Mean = 0,0

Figure 11: Delta Original 0.05 LST temperature - regridded 0.05

© 2022 ACRI-ST / Consortium CCI LST
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uncertainty from locally correlated errors on atmospheric scales

uncertainty from locally correlated errors on atmospheric scales - uncertainty from locally correlate...

4JEE WA 33 >
0.0 0.0 0,0 0,0 0,0 0,0

Data Min = 0,0, Max = 0,0, Mean = 0,0

Figure 12: Delta Original 0.05 LST locally correlated errors on atmospheric scales - regridded 0.05

uncertainty from locally correlated errors on surface scales

uncertainty from locally correlated errors on surface scales - uncertainty from locally correlated erro...

0,0 0,0 0,0 0,0 0,0 0,0

Data Min = 0,0, Max = 0,0, Mean = 0,0

Figure 13: Delta Original 0.05 LST locally correlated errors on surface scales - regridded 0.05
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Test execution: The output resolution is identical to input resolution: CClI LST variables are copied
(subsetting without regridding). No error in execution. No difference with CCI LST variables in output.

Conclusion: Test run successfully.
5.2.2.2. regridding from 0.05 to 0.25

Scenario: regridding from 0.05 to 0.25: output_resolution > UOL_2_STEPS_RES_LIMIT

B 2]t x _ [« 0+1[=

B 3]st x [«>1[~1[=

Figure 14: Original 0.05 Land Surface Temperature, regridded 0.25 product, Reference TDS 0.25

© 2022 ACRI-ST / Consortium CCI LST
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land surface temperature

land surface temperature - land surface temperature (kelvin)

401- , . i_b

0,0 0,0 0,0

Data Min = 0,0, Max = 0,0, Mean = 0,0

Figure 15: Delta Land Surface Temperature TDS 0.25 - regridded to 0.25

M [2] st_unc_loc_atm %

M [1] lst_unc_loc_atm % o

M [3] lst_unc_loc_atm *

Figure 16: Original 0.05 atmospheric uncertainties, regridded 0.25 product, Reference TDS 0.25
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uncertainty from locally correlated errors on atmospheric scales

uncertainty from locally correlated errors on atmospheric scales - uncertainty from locally correlate...

<4ET — . N >

0,1 0,0 0,0 0,0 0,0 0,1

Data Min = 0,0, Max = 0,0, Mean = 0,0

Figure 17: Delta atmospheric uncertainties TDS 0.25 - regridded to 0.25

B [2] lst_unc_loc_sfc < > v o

@ [1]lst_unc_loc_sfc x

| 24 sur 24 - Presse-Papiers

Figure 18: Original surface scales uncertainty 0.05, regridded 0.25 product, Reference TDS 0.25
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uncertainty from locally correlated errors on surface scales

uncertainty from locally correlated errors on surface scales - uncertainty from locally correlated erro...

<4HE |
0.0 0,1

0,1 0,0 0,0 0,0

Data Min = 0,0, Max = 0,0, Mean = 0,0

Figure 19 Delta surface scales uncertainty Ref TDS 0.25 - regridded to 0.25

B [2]lst_unc_ran *

B [1]lst_unc_ran *

B [3]lst_unc_ran *

)
=i * 24 sur 24 - Presse-Fapiers

Figure 20: Original 0.05 uncorrelated errors uncertainty, regridded 0.25 product, Reference TDS 0.25
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uncertainty from uncorrelated errors

uncertainty from uncorrelated errors - uncertainty from uncorrelated errors (kelvin)

e ]| 3
-6,5 -3,9 -1,3 13 3,9 6,5

Data Min = -6.4, Max = £,6, Mean = 0,0

Figure 21: delta uncorrelated errors uncertainty Reference TDS 0.25 - regridded to 0.25

Explanation: See §Global status

| Do)
- > . ) B . 5 |

B [1]lst_unc_sys %

[ [3]lst_unc_sys x

Figure 22: Original large scale systematic error uncertainty 0.05, regridded 0.25 product, Reference
TDS 0.25

© 2022 ACRI-ST / Consortium CCI LST
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uncertainty from large-scale systematic errors - uncertainty from large-scale systematic errors (kelvi...

-0,1

0,0 0,0 0,0

Data Min = 0,0, Max = 0,0, Mean = 0,0

0,0

01

Figure 23: Delta large scale systematic error uncertainty TDS 0.25 - regridded to 0.25

B [2]lst_uncerta
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land surface temperature total uncertainty

land surface temperature total uncertainty - land surface temperature total uncertainty (kelvin)

S eEEe—— ]| 3
-6,5 -3,9 -1,3 1,3 3,9 5,5

Data Min = -6.3. Max = 6.6. Mean = 0.0
Figure 25: Delta total temperature uncertainty Reference TDS 0.25 - regridded to 0.25
Explanation: See §Global status

Test execution: Regridding in one step. The comparison of the regridded product with the reference TDS
shows no difference but on Ist_unc_ran and Ist_uncertainty: those differences are explained above.

© 2022 ACRI-ST / Consortium CCI LST
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Conclusion: Test run successfully.

5.2.3. ESACCI-LST-L3C-LST-MODISA-0.01deg_1MONTHLY_DAY-20060701000000-fv3.00.nc
5.2.3.1. regridding from 0.01 to 0.05

Scenario: regridding from 0.01 to 0.05: output_resolution = UOL_2_STEPS_RES_LIMIT

log file: 1st PY_ ST-M SA-0. _1» 0701000000~ fv3.00.nC_t: .05.1og
- Command: 1 y 105, - 3C-LST-MO s 20060701000006- Fv3.00.nC output_dir --resolution .65 --threads 4 --comp_level 1 --keep_l

exists and will be replaced

nanmean_Lox
nanmean_fullcorr_

File output_dir/
- Regridding succe:
tdding du

Figure 26: console output: regridding from 0.01 to 0.05 degree

Test execution: Regridding in one step, with no error. In the the Ist_un_loc_atm mean function is
changed as the input file is detected as monthly and output resolution equals 0.05 threshold (as
expected).

Conclusion: Test run successfully.

NB: no picture of the regridding is shown here, as the same regridding is done internally in the test
‘regridding from 0.01 to 0.25’: that regridding is done in two steps, from 0.01 degree to 0.05 degree,
then from 0.05 to 0.25 degree. Therefore, the ‘regridding from 0.01 to 0.25’ test embeds ‘regridding
from 0.01 to 0.05’ scenario and cumulates the possible errors of the two steps: comparison with TDS is
done in test ‘regridding from 0.05 to 0.25’

5.2.3.2. regridding from 0.01 to 0.25

Scenario: regridding from 0.01 to 0.25: input_resolution < UOL_2_STEPS_RES_LIMIT and
output_resolution > UOL_2 STEPS RES_LIMIT
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)
output_dir

L3C-LST-MODISA 8- fv sxists and will be replaced.

- REGRI
- REGRID ° ' Me m
L Monthly file

- REGRID

n ajouté: Suppimer

& [3] st x < > v o

X b “| 24 sur 24 - Presse-Papiers

Figure 28: Original 0.01 land surface temperature, regridded 0.25 product, reference TDS 0.25
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land surface temperature

land surface temperature - land surface temperature (kelvin)

0,1 0,0 0,0 0,0 0,0 0,1

Data Min = 0,0, Max = 0,0, Mean = 0.0
Figure 29: delta LST temperature TDS 0.25 - regridded 0.25

Bl [2]1st * B [2] lst_uncertainty * « >

& [1] st

e

5 ‘i | 24 sur 24 - Presse-Papiers

Figure 30: Original 0.01 LST uncertainty, regridded 0.25 product, reference TDS 0.25

© 2022 ACRI-ST / Consortium CCI LST
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land surface temperature total uncertainty

land surface temperature total uncertainty - land surface temperature total uncertainty (kelvin)

<EEE 2@ 0 0 _aa.»>
-6,5 -3,9 -1,3 13 3,9 6,5
Data Min = -6,3, Max = 6,6, Mean = 0.0
Figure 31: Delta LST Uncertainty TDS 0.25- regridded to 0.25
2]lst_unc_ran * <« > v o

B [2] lst_uncertainty = | & [

e

B [3] lst_unc_ran X

24 sur 24 - Presse-Papiers

Figure 32: Original 0.01 uncorrelated errors, regridded 0.25 product, reference TDS 0.25
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Figure 33: delta uncorrelated errors TDS 0.25 - regridded 0.25

B [2] st_unc_loc_atm * “ > v o

[ [1] lst_unc_loc_atm * « > v

B [3] lst_unc_ran % <« > v o

1
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| 24 sur 24 - Presse-Papiers

Figure 34: Original 0.01 atmospheric errors uncertainties, regridded 0.25 product, reference TDS 0.25
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uncertainty from locally correlated errors on atmospheric scales

uncertainty from locally correlated errors on atmospheric scales - uncertainty from locally correlate...
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Figure 35: Delta atmospheric errors uncertainties TDS 0.25 - regridded to 0.25

[ [2]lst_unc_loc_sfc x|

@ [3]lst_unc_loc_sfc % 1’

%1 24 sur 24 - Presse-Papiers

Figure 36: Original 0.01 surface scales uncertainty, regridded 0.25 product, reference TDS 0.25
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uncertainty from locally correlated errors on surface scales
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uncertainty from locally correlated errors on surface scales - uncertainty from locally correlated erro...

<4EET .. >

0,1 0,0 0,0 0,0 0,0 0,1

Data Min = 0,0, Max = 0,0, Mean = 0,0

Figure 37: delta surface scales uncertainty TDS 0.25 - regridded 0.25

Test execution: Regridding in two steps. Test ended with no error. Comparison with TDS shows no
difference (but on Ist_unc_ran and Ist_uncertainty, as explained). In the logs, the mean function for the
different variables is selected accordingly to the output resolutions of the different steps: as expected.

Conclusion: Test run successfully.

5.3.1. ESACCI-LST-L3S-LST-IRCDR_-0.01deg_1DAILY_DAY-19950801000000-fv2.00.nc
Scenario: Regrid uncertainty from locally correlated errors on LST corrections

This test has been added to complete the test coverage and validate the regridding of CCI LST variables
missing in TDS files:
e st _unc_loc_cor

NB: As no reference file exists for a comparison, verification is done visually with snap.

© 2022 ACRI-ST / Consortium CCI LST
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2022-89-20 09:20:14,678 log file: lst_cci_regrid ESACCI-LST-L35-LST-IRCDR_-8.01deg_1DAILY_DAY-19950801000008-fv2.00.nc_to_0.85.log
2022-09-20 09:20:15,656 TEST/IR directory not found, creating it.

2022-09-20 09:20:15,827 spatial_resolution used is geospatial_lat_resolution
2022-09-20 09:20:15,828 "lecc' variable found in input file;

2022-09-20 09:20:15,832 Use 4 parallel CPU threads

2022-09-20 09:20:15,833 Output file: TEST/IR/ESACCI-LST-L3S-LST-IRCDR_-0.05deg_1DAILY_DAY-199508081000000-fv2.80.nc
2022-09-20 09:20:15,833 Input file resolution: 8.01

2022-09-20 09:20:15,833 Output file resolution: 0.85

2022-09-20 09:20:15,833 =

2022-09-20 09:22:32,999 REGRID i Method

2022-09-20 ©9:22:33,069 REGRID Method

2022-09-20 09:22:33,105 REGRID Method

2022-09-20 09:22:33,147 REGRID Method

2022-09-20 09:22:33,183 REGRID Method

2022-09-20 09:22:33,218 REGRID 'lst' Method mean

2022-09-20 09:22:33,253 REGRID 'lst_uncertainty' Method mean

2022-09-20 09:22:33,519 REGRID 'lst_unc_ran' Method nanmean_uncerrelated_unc
2022-09-20 09:24:52,872 REGRID 'lst_unc_loc_atm' Method nanmean_loc_sys_unc
2022-09-20 09:24:52,960 REGRID 'lst_unc_loc_sfc' Method nanmean_loc_sys_unc
2022-09-20 09:24:53,077 REGRID 'lst_unc_sys' Method nanmean_fullcorr_large_scale_unc
2022-09-20 09:25:57,809 IGNORE 'lcc' variable

2022-09-20 09:25:57,810 REGRID 'lst_unc_loc_cor' Method nanmean_loc_sys_unc
2022-09-20 09:25:57,906 COPY coordinates 'channel'’

2022-09-20 09:25:57,908 Computing total uncertainties

2022-09-20 09:25:58,428 Compute sum of uncertainties

2022-09-20 09:27:19,098

2022-09-20 09:27:19,098 Writing output file

2022-09-20 09:33:18,267 File TEST/IR/ESACCI-LST-L3S-LST-IRCDR_-0.85deg_1DAILY_DAY-19950801000000-fv2.008.nc written
2022-09-20 09:33:18,364 Regridding successfully ended.

2022-09-20 09:33:18,364 Regridding duration: ©:13:03.711776

2022-09-20 09:33:18,364

Figure 38: Regridding in one step with no error

M [1]lst_unc_loc_cor % « » v o
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1 24 sur 24 - Presse-Papiers

Figure 39: Original 0.01 uncorrelated errors, regridded 0.05
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@ [1]lst_unc_loc_cor x| B [1] dtime X

Figure 40: Original 0.01 dtime, regridded 0.05

Figure 41: Original 0.01 satellite zenith angle, regridded 0.05
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Figure 42: Original 0.01 satellite azimuth angle, regridded 0.05

m sl anan

B [2] solze x

7] 24 5ur 24 - Presse-Papiers
Figure 43: Original 0.01 solar zenith angle, regridded 0.05

Test execution: Regridding in one step with no error. Visualisation shows expected variable coverage
without obvious anomaly. The regridding is ‘standard’, with one single step and no special case: in the
logs, the default mean function are used for LST variables.

Conclusion: Test run successfully.

5.3.2. ESACCI-LST-L3C-LST-SSMI17-0.25deg_1DAILY_ASC-20171202000000-fv2.23.nc

Scenario: Regrid time corrections

© 2022 ACRI-ST / Consortium CCI LST
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This test has been added to complete the test coverage and validate the regridding of CCI LST variables
missing in TDS files:

e |st_unc_time_correction

e |st time_correction

NB: As no reference file exists for a comparison, verification is done visually with snap.

2.23.nc written

*| 24 5ur 24 - Presse-Papiers

Figure 44: regridding in one step with no error

[1] lst_time_correction X <« | » v o

;
WAILY_ASC-20171202000000-fv2.23

[ [2] lst_time_correction * < > v o

Figure 45: Original 0.25 time correction, regridded 0.5
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Figure 46: Original 0.25 time correction uncertainty, regridded 0.5
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Figure 47: Original 0.01 clear sky pixel, regridded 0.05

Test execution: Regridding in one step with no error. Visualisation shows expected coverage without
obvious anomaly.

Conclusion: Test run successfully.
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Scenario: Issue 6: MicroWave files uncertainties wrongly handled

This test has been added to verify the correction of issue 6 on MicroWave products:
e Non initialized uncertainties are forwarded to regridded output
e LST total uncertainty is regridded with a square mean function

NB: As no reference file exists for a comparison, verification is done visually with snap.

(o) onan

Ao ]

Figure 48: Original 0.25 temperature, regridded 0.5

© 2022 ACRI-ST / Consortium CCI LST




LST_cci Regridding and Subsetting

land surface Tool Verification Report

temperature
cci

WP3.4 - DEL-D3.4-2

Ref.:

Date:
Page:

Version:

LST-CCI-D3.4-2-VR
11

28/11/2022

45

@ [2]lst_unec_ran *

Figure 49: Original 0.25 random uncertainties (NAN), regridded 0.5

Ist_unc_loc_atm In /work/LST/demaria/lst-

eqrid/TDS/ESACC

1% 24 sur 24 - Presse-Papiers

Figure 50: Original 0.25 random uncertainties values, regridded 0.5

NB: other LST uncertainties (Ist_unc_ran, Ist_unc_loc_atm, Ist_unc_loc_sfc) get same

displayed and are not shown here.
Ist_unc_sys is a single NaN value both in original file and regridded product.

Conclusion: Test run successfully.

© 2022 ACRI-ST / Consortium CCI LST
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Variable; lst_unc_loc_atm, uncertainty from locally correlated errors on atmospheric scales
Units: kelvin
X Axis: longitude coordinates (degrees_east)
79,875 179,625 179,375 7925 178,875 178,625 178,375 178,125 77,875 177,625 77,375 77125 76875 176,625 - Avg.
NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN || FSACCKLST-L3C-LST-55MI17-0.25deg_1DAILY_
NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN Nal NaN NaN NaN NaN |
Nal Nal NalN NaN  NaN  NaN  NaN  NaN  NaN  NaN  NaN  NaN  NaN  NaN Nan 1 2
NaN NaN NaN
NaN Nal NalN 1st_unc_loc_atm in work/LST/demaria/lst-cci-regridfoutput_di
= Nal Nal NalN . .
2 NaN NaN NaN N File Edit View History Bookmarks Plot Window Help
g NeN NaN NaN ——_—
o NaN NaN Nall B[ PLat ) Aray1 |
g MNah Nal Nal Dataset: /work/LST/demaria/lst-cci-regrid/output_dir_025/ESACCI-LST-L3C-LST-SSMI17-0.5deg_1DAILY_ASC-20171202000000-fv2.23.nc Slice: Reference time of file [1 of 1]= 2017-12-02 00:00:01
g Na' - Nah NaN N yarigble: st unc_loc_atm, uncerteintyFrom locally correlated erfors on etmospherlc scaes
3 Ak NN RN | Units keluin
2 NaN NaN NaN
'é NN e N XAxis: longitude coordinates (degrees_east)
g NaN Nal NaN N 47975 79,25 AT8TS  AT825  ATRTS  ATN25  AT6TS  AT625  ATS75 7525 AT4TS  AT425 | 7375 47325 47275 Ave.
3 NeN NaN NaN NaN NaN NaN NeN NaN NaN NaN NaN NaN NaN NaN NeN NaN NaN NaN NaN
= NaN NaN NaN N NalN NaN NaN NaN NaN NaN NaN NaN NalN NaN NalN NaN NaN NaN NaN NaN
- Nah Nal Nal NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN
% G RG] RISH] N NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN
= Man Nahl haht NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NeN NaN NaN NaN NeN
LiEL L =N N~ NaN NaN NalN NaN NaN NaN NalN NalN NaN NaN NalN NaN NaN NaN NaN NaN
NaN NaN NaN £ NaN NaN NaN NaN NaN NaN NaN NaN NaN Na NaN NaN NaN NaN NaN NaN
NaN NaN NaN N & NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN
MNah Nal Nal o NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN
NalN NaN NaN N NalN NaN NalN NalN NaN NalN NaN NaN NalN NaN NaN NaN NaN NaN NaN NalN
Nan o NN han g NeN  NaN  NaN  NaN  NeN  NaN NN  NaN  NaN  NaN  NaN  NaN  NaN NN NaN NaN
— Nahl R b NaN Nal NalN NaN NaN NaN NaN NaN Nal Nall NalN NaN NaN NaN NaN NaN
DataFormat: % _ | Fliptable]| & Nal Nal NalN NaN NaN NalN NaN NaN NalN Nal NalN NaN NaN NalN NaN Nal
2 NeN NaN NaN NeN NaN NaN NaN NaN NaN NaN NaN NeN NaN NaN NeN NaN
5 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN
s Nal Nal NalN NaN NaN Nal NaN NaN Nal Nal NalN NaN NaN Nal NaN Nal
g NaN NaN NaN NaN NaN NaN NaN NaN NaN Nal NaN NaN NaN NaN NaN NaN
g NaN NaN NaN NaN NaN NaN NN NaN NaN NaN NaN NaN NaN NaN NaN NaN
7B Nal NaN NalN NaN NaN Nal NaN NaN Nal Nall NalN NaN NaN 17| 24 sur 24 - Presse-Papiers
= NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN 1 Elément non sjouté:Supprimes de
= ek Rin Lo Lok Liu b s Leu Lok s Lo ok Riu L léments pour suqmentes Fespace

values and



land surface
e temperature

s CCI

LST_cci Regridding and Subsetting
Tool Verification Report

WP3.4 — DEL-D3.4-2

Ref.:
Version:
Date:
Page:

LST-CCI-D3.4-2-VR
11

28/11/2022

46

End of document

© 2022 ACRI-ST / Consortium CCI LST




	1. Executive Summary
	2. Introduction
	2.1. Purpose and scope
	2.1.1. Item being tested:

	2.2. References and applicable documents
	2.3. Acronyms

	3. Global status
	4. Verification approach
	4.1. Re-gridding and sub-setting tool objectives
	4.2. Description of the tests
	4.2.1. Functional tests
	4.2.1.1. scope
	4.2.1.2. Test tools

	4.2.2. Tests Scenarios
	4.2.2.1. usage
	4.2.2.2. no argument
	4.2.2.3. wrong argument
	4.2.2.4. wrong input resolution: finer resolution claimed
	4.2.2.5. wrong input resolution: wrong window size
	4.2.2.6. wrong input resolution: subset coordinates outside main window frame
	4.2.2.7. Same regridding run twice
	4.2.2.8. Regridded product attributes
	4.2.2.9. Functional tests: tests with TDS
	4.2.2.9.1 Sub-setting: No resolution provided
	4.2.2.9.2 Sub-setting on a sub-area: No resolution provided
	4.2.2.9.3 regridding from 0.25 to 1.0
	4.2.2.9.4 regridding from 0.05 to 0.05: output_resolution = UOL_2_STEPS_RES_LIMIT
	4.2.2.9.5 regridding from 0.05 to 0.25: output_resolution > UOL_2_STEPS_RES_LIMIT
	4.2.2.9.6 regridding from 0.01 to 0.05: output_resolution = UOL_2_STEPS_RES_LIMIT
	4.2.2.9.7 regridding from 0.01 to 0.25: input_resolution < UOL_2_STEPS_RES_LIMIT and output_resolution > UOL_2_STEPS_RES_LIMIT

	4.2.2.10. Complementary tests
	4.2.2.10.1 Regrid uncertainty from locally correlated errors on LST corrections
	4.2.2.10.2 Regrid time corrections
	4.2.2.10.3 Issue 6: MicroWave files uncertainties wrongly handled



	4.3. Test Data Sets

	5. Results
	5.1. Console tests
	5.1.1. Usage
	5.1.2. no argument
	5.1.3. wrong argument
	5.1.4. wrong input resolution: finer resolution claimed
	5.1.5. wrong input resolution: wrong window size
	5.1.6. wrong input resolution: subset coordinates outside main window frame
	5.1.7. Same regridding run twice
	5.1.8. Regridded product attributes

	5.2. Functional TDS Files tests
	5.2.1. ESACCI-LST-L3C-LST-MODISA-0.25deg_1MONTHLY_DAY-20060701000000-fv3.00.nc
	5.2.1.1. Subsetting without regridding (no resolution provided)
	5.2.1.2. Subsetting without regridding on a sub-area
	5.2.1.3. Regridding from 0.25 to 1.0 degree

	5.2.2. ESACCI-LST-L3C-LST-MODISA-0.05deg_1MONTHLY_DAY-20060701000000-fv3.00.nc
	5.2.2.1. regridding from 0.05 to 0.05
	5.2.2.2. regridding from 0.05 to 0.25

	5.2.3. ESACCI-LST-L3C-LST-MODISA-0.01deg_1MONTHLY_DAY-20060701000000-fv3.00.nc
	5.2.3.1. regridding from 0.01 to 0.05
	5.2.3.2. regridding from 0.01 to 0.25


	5.3. Complementary tests
	5.3.1. ESACCI-LST-L3S-LST-IRCDR_-0.01deg_1DAILY_DAY-19950801000000-fv2.00.nc
	5.3.2. ESACCI-LST-L3C-LST-SSMI17-0.25deg_1DAILY_ASC-20171202000000-fv2.23.nc



