Forest Degradation Monitoring
by Crown Cover Disturbance Detection
in Evergreen Forests
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Canopy Cover Disturbance Detection

Methodology (Background)

Changes in canopy cover are monitored applying a ANBR approach using Landsat 8 or Sentinel-2 imagery
Analysis within evergreen forest mask to avoid artifacts due to seasonality (leaf shedding)
Recent openings in canopy cover (even sub-pixel scale) can be detected using the Normalized Burned Ratio (NBR)
o R — NIR — SWIR,

NIR + SWIR,
Atmospheric influences as well as other effects (e.g. sun incidence angle) can result in artifacts, which interfere
with faint disturbance signals = Self-referencing

Self-referencing restricts detection to small-scale openings = Larger gaps identified as deforestation restricts
detection to small-scale openings

NBR, — NBR - NBR,

elf-referenced — _median

Choice of Median filter kernel (radius of n pixel)depends on
spatial resolution of satellite (Landsat: 7pixel; Sentinel: 21pixel)

Normalization allows comparison of disturbance levels

e ANBR = NBR self-referenced timel ~— NBR self-referenced time2

—> Monitoring based on crown cover closure change detection |
-> Differentiation from naturally open crown cover possible

Up to this point no thresholds applied = Continuous
disturbance value finally translated into disturbance info
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Crown Cover Disturbance Detection — Self-Normalization
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Crown Cover Disturbance Detection — Self-Normalization
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Crown Cover Disturbance Detection
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Crown Cover Disturbance Detection — Operational

Methodology (Operational Application — GEE script)

* Using Evergreen forest mask for SE-Asia
(Roadless project)

* Cloud masking (Fmask)

* Accumulation of all crown cover openings over certain
period (e.g. over 1 year; length can be modified)
(Methodology: Max of disturbance events per pixel-
location over time period)

* Comparison with accumulated differences of second
time period (1 year; length can be modified)

- Automatic collection of changes in crown cover
closure between defined time periods

* GEE cloud-computing abilities
- Quick processing times
- Deriving seamless large-scale datasets
(e.g. country-wide)
- Deriving time-series datasets (e.g. every year)
(combining Landsat 5, 7 and 8)

* No user interaction during processing
- Transparent + reproducible results
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.addLayer(classification_2013_2014_dario,{min:[-8],max:[42],palette: ‘9000008, FFFFFF,AFEEEE, 020000 ,000000,000008, C

imageVisParam = {"opacity":1,"bands"”:["87","B5","B4"],"min":0.0208190036751329899, "max":0.3079000413417816, "gamn
addLayer(LC8_imagecollection_base.mosaic(),imageVisParam, 'Landsat '+Start_base+' - '+End_base,false);
addLayer(LC8_imagecollection_second.mosaic(),imageVisParam, 'Landsat '+Start_second+' - '+End_second,false);

NBR_LC8_imagecollection_base = LC8_imagecollection_base.map(NBR);

NBR_LC8_imagecollection_base_normalized = NBR_LC8_imagecollection_base.map(Adjustment_kernel);
NBR_LC8_imagecollection_base_normalized_min = NBR_LC8_imagecollection_base_normalized.qualityMosaic('NBR");
NBR_LC8_imagecollection_base_normalized_min_corrected = ((NBR_LC8_imagecollection_base_norma. _min.select('h
addLayer(NBR_LC8_imagecollection_base_normalized_min_corrected.select('NBR").mask((classification_2813_2014_dar
addLayer(NBR_LC8_imagecollection_base_normalized_min.select( 'y day').mask((classification_2013_2014 dario.gt(

NBR_LC8_imagecollection_second = LC8_imagecollection_second.map(NBR);
NBR_LC8_imagecollection_second_normalized = NBR_LC8_imagecollection_second.map(Adjustment_kernel);
NBR_LC8_imagecollection_second_normalized_min = NBR_LC8_imagecollection_second_normalized.qualityMosaic('NBR');
NBR_LC8_imagecollection_second_normalized_min_corrected = ((NBR_LC8_imagecollection_second_normalized_min.selec
addLayer (NBR_LC8_imagecollection_second_normalized_min_corrected.select('NBR').mask((classification_2013_2014 ¢
addLayer(NBR_LC8_imagecollection_second_normalized_min.select('yearday').mask((classification_2013_2014 dario.g

NBR_difference = NBR_LC8_imagecollection_second_normalized_min_corrected.select('NBR').subtract(NBR_LC8_imagecc
addLayer(NBR_difference.mask((classification_2813_2014_dario.gt(2).and(classification_2013_2014_dario.1t(14))))
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Overview of GEE Script

User-defined variables (user interaction)

Main GEE script (no user interaction)

- ... and some further 800+ lines
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User-Defined Variables

21 // Definition of variables that can be modified by the USer FHErtrtrst et s rt ittt e R R R R R E R R R R TR E R R R E L SRR R R R R TR R R TR T E R TR AR
i
24 // Investipation pericds (enter in format ‘yyy-mm-dd')} I . . . d
25 war Start_base = '29014-01-21°; nv | | n rl
26  wvar End_base = "2014-12-31"; eSt gat o pe o s
27 war 5Start_second = '2815-81-281';
28 war End_second = '2915-12-31";
3@ // Sensor to be used (only for overlapping periods because delta-products between different sensor types result in incressed noise)
31 war Sensor = 'LB8'; // Type 'L8' for Landsat 8 if both investigation pericds intersect with the following period: 24.20813 - ongoing (lowest whits Sensor t es
32 /i Type 'L7' for Landsat 7 if both dinvestigation periods intersect with the following period: 84.1999 - ongoing (elevated wi yp
33 /i Type '"L5' for Landsat 5 if both investigstion periods intersect with the following period: ©3.1984 - 11.2011 (elevated whrcemozse—zovexy
34 /i Type "L78" for Landsat 7 and 8 if both investigstion periods intersect with the following period: 84.2813 - ongeing (reduced noise when "improve_L8")
35 /4 Type "L57" for Landsat 5 and 7 if both investigation periods intersect with the following period: @4.1999 - 11.2811 (elevated white noise level}
36 /i Type "52' for Sentinel-2 if both investigation pericds intersect with the following perdicd: ©86.2815 - ongoing (artifacts from remaining clouds)
37 war improve_L8 = 'Yes"; // Options: 'Yes'; 'Mo' (walid only add informstion of L7 if Delta-NBR is above certain 'improve_threshold®)
38 war improve_threshold = 8.85; // Threshold of L7 Delta-NBR signal above which it is taken into account for further processing
48 // Geographic area to be investigated (e.g. by loading any other geometry)
41 war countryname = "(B"; // Options: see https://en.wikipedia.org/wikisList_of_FIPS_country_codes for country codes Stud area
42 // war country = ee.FeatureCollection("UsSDOS/LSIE_SIMPLE/2017").filterMetadata( country_co’,'equals’,countryname); // Simplified country border y
43  war country = ee.FeatureCollection({"USD0S/L5IE/2013").filterMetadata( ' cc’, "equals",countryname); // Country border polygons of higher accuracy (szowsry
<4
45 wvar center = @; // Type '1' to automatically center on study area
=5
47 // Here the cloud masking approach and specific variables are selected (2ll cloud masks can be combined and used together)
4% war QB_select = 'Yes'; // Options: "Yes'; 'No' (for using the LB-specific gquality bands for cloud removal - only applicable with L8 data) Cloud maSkin
49  wvar Fmask_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using the GEE Fmask algorithm) g
58 war SimpleCloudScore_select = 'Yes'; // Options: 'Yes'; 'No' (for using the GEE 5SimpleCloudScore algorithm)
51 war UnsureClouds_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using a modified version of the GEE SimpleCloudScore algorithm)
52 war clouwd_buffer = 588; // Buffer distance around detected clouds; possible wvalues: @-2 (default value of 2580 meters is already very conservative!)
J
54  // Here the forest masks and their *forest thresholds' are selected
55  wvar forest_mask_select = 'Roadless map'; // Options: 'Mo forest map'; 'Roadless map'; '2815 Hansen map'; "2014 Hansen map'; '2813 Hansen H
56 war roadless_year = '2015 Roadless map'; // Options: '2016 Roadless map'; '2015 Roadless map'; '2814 Roadless map' ForeSt maSklng
57 war hansen_treecover = 78; // Possible values: 8 - 1088
58 // Here the kernel size in meters for the self-referencing step of the single MBR scenes is selected .
68 war kernel_size = 218; // Radius of circular kernel in meters; possible walues: @ - ? (@ refers to no self-referencing; 210 meters delive =
61 /¢ however value can be adjusted) self rEferenCIng
63 // Here variables regarding a possible disturbance-density-related filtering are selected
64 war cleaning_select = 'No'; // Options: 'Yes'; 'Mo' (for using & disturbance density related cls ( H - H - ) H H
65 war threshold_conservative = ©.85; // Threshold cresting binary map for filtering; threshold (ri DISturbance denSIty related fllterlng
66 war kernel_clean_size = 45; // Kernel (circular) radius size in meters for the disturbance densicy—czwrcoczcomzrg
67 war min_disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel
69 // Here the opticn of an export of the results is selected
78 wvar export_select = 'Mo'; // Options: 'Yes'; 'No' :
71 var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’ Export optlon
72 var export_select_singleNBRdates = "MNo'; // Options: "Yes'; 'No'’
5]
?5 lln'll.f End DF the SECtiDn that can be deiFiEd b)' -the user R R R R R R N R R R R R R R R R R R R R R R R R R R R R R S RN R R TR E R R R e e R R e R R R R




Result for Cambodia 2015
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Result for Laos 2015
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Result for Vietham 2015
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Fieldwork in Laos and Cambodia

Cambodia
Plots: 107
User Accuracy: 97.1%

Laos
Plots: 75
User Accuracy: 94.5%
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Analysis of Plots

Magnitude-ordered dNBR
values

40

60 80 100

Cambodia (red)
Laos (blue)

Possible thresholds:

0.01 (according field plots)
0.03 (according to VHR reference data)

More conservative (e.g. 0.05) for REDD
accounting

Joint
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Accuracy Assessment
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Accuracy Assessment

6 Study sites (HR and VHR data)
- Site b-c: 5m (RapidEye)

- Site d-g: 0.5m (WorldView-2,
Pleiades, GeoEye-1)

In total 800 plots were checked
., Visually (2 times)




Background to GEE Script




- ...and some further 800+ lines
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Overview of GEE Script

User-defined variables (user interaction)
(Investigation periods, study area, sensor types, ...)

Main GEE script (no user interaction)

1. Reading user-defined variables (user requirements)
2. Preparing the satellite data

3. Processing steps of each single satellite scene

1.

Ol

6.

Cloud masking

Masking of non-evergreen forest areas
Calculation of the NBR

Adding information about acquisition date
Self-referencing of the NBR

Capping step (0 to -1) & Multiplication with (-1)

4. Condensation single scene results

1.
2.

v D

Jaint

Research
Centre

Highest NBR per pixel over investigation period
Obtain corresponding acquisition date per pixel

Calculation of ANBR (period 2 — period 1)

Capping step of ANBR (O to 1)

Optional disturbance-density-related cleaning of ANBR
Export of results (per 1x1 degree tile)
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User-Defined Variables

Za llfl.( b e e e e e s

21 // Definition of variables that can be modified by the USer FHErtrtrst et s rt ittt e R R R R R E R R R R TR E R R R E L SRR R R R R TR R R TR T E R TR AR

22 ,l",l'r tx833t3t883838t88‘3833t3t38$$t3t3838t8t83‘38tict33‘383-’8t333838t8t33‘38t$t33‘38t$t333StSt8833‘38txtxﬁ‘x3t$t$338t8t3838‘t8t383333t$83333:3t3837§wt$833t3t3838

23

24 // Investipation pericds (enter in format ‘yyy-mm-dd')}

25 war Start_base = '29014-01-21°;

26  wvar End_base = "2014-12-31";

27 war 5Start_second = '2815-81-281';

28 war End_second = '2915-12-31";

pi

3@ // Sensor to be used (only for overlapping periods because delta-products between different sensor types result in incressed noise)

31 war Sensor = 'L8'; // Type 'L8' for Landsat 8 if both investigation pericds intersect with the following period: 84.2813 - ongoing (lowest white noise level)
32 /i Type '"L7' for Landsat 7 if both investigstion periods intersect with the following period: ©4.1999 - ongoing (elevated white noise level)
33 /i Type '"L5' for Landsat 5 if both investigstion periods intersect with the following period: ©3.1984 - 11.2011 (elevated white noise level)
34 /i Type "L78" for Landsat 7 and 8 if both investigstion periods intersect with the following period: 84.2813 - ongeing (reduced noise when "improve_L8")
35 /4 Type "L57" for Landsat 5 and 7 if both investigation periods intersect with the following period: @4.1999 - 11.2811 (elevated white noise level}
36 /i Type "52' for Sentinel-2 if both investigation pericds intersect with the following perdicd: ©86.2815 - ongoing (artifacts from remaining clouds)
37 war improve_L8 = 'Yes"; // Options: 'Yes'; 'Mo' (walid only add informstion of L7 if Delta-NBR is above certain 'improve_threshold®)

38 war improve_threshold = 8.85; // Threshold of L7 Delta-NBR signal above which it is taken into account for further processing

39

48 // Geographic area to be investigated (e.g. by loading any other geometry)

41 war countryname = "(B"; // Options: see https://en.wikipedia.org/wikisList_of_FIPS_country_codes for country codes

42  // war country = ee.FeatureCollection("UsSDOS/LSIE_SIMPLE/2017").filterMetadata( country_co’,'equals’,countryname); // Simplified country border polygons

43  war country = ee.FeatureCollection{"USD0S/L5IE/2013").filterMetadata( ' cc’, "equals ", countryname); // Country border polygons of higher accuracy (slowsr)

o4

45 wvar center = @; // Type '1' to automatically center on study area

45

47 // Here the cloud masking approach and specific variables are selected (2ll cloud masks can be combined and used together)

4% war QB_select = 'Yes'; // Options: "Yes'; 'No' (for using the LB-specific gquality bands for cloud removal - only applicable with L8 data)

49  wvar Fmask_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using the GEE Fmask algorithm)

58 war SimpleCloudScore_select = 'Yes'; // Options: 'Yes'; 'No' (for using the GEE 5SimpleCloudScore algorithm)

51 war UnsureClouds_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using a modified version of the GEE SimpleCloudScore algorithm)

52 war clouwd_buffer = 588; // Buffer distance around detected clouds; possible wvalues: @-2 (default value of 2580 meters is already very conservative!)

53

54 // Here the forest masks and their *forest thresholds' are selected

55  wvar forest_mask_select = 'Roadless map'; // Options: 'Mo forest map'; "Roadless map'; '2815 Hansen map'; "2014 Hansen map'; '2813 Hansen map'; '2812 Hansen map'
56 war roadless_year = '2015 Roadless map'; // Options: '2016 Roadless map'; '2015 Roadless map'; '2814 Roadless map'

57 war hansen_treecover = 78; // Possible values: 8 - 1088

58

58 // Here the kernel size in meters for the self-referencing step of the single MBR scenes is selected

68 war kernel_size = 21@; // Radius of circular kernel in meters; possible walues: @ - ? (@ refers to no self-referencing; 210 meters delivers good results -

61 /¢ however value can be adjusted)

62

63 // Here variables regarding a possible disturbance-density-related filtering are selected

64 war cleaning_select = 'No'; // Options: 'Yes"; 'Mo' (for using @ disturbance density related cleaning of the Delta-NBR result)

65 war threshold_conservative = ©.85; // Threshold cresting binary map for filtering; threshold (range: ® and -1) has to be more conservative as final threshold
66 war kernel_clean_size = 45; / Kernel (circular) radius size in meters for the disturbance density related c :aning

67 war min_disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel

(]

69 // Here the opticn of an export of the results is selected

78 wvar export_select = 'Mo'; // Options: 'Yes'; 'No'

71 var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’

72 var export_select_singleNBRdates = "MNo'; // Options: "Yes'; 'No'’

73

?’4 l"llllf B e e e e e e e e s

?5 lln'll.f End DF the SECtiDn that can be deiFiEd b)' -the user R R R R R R N R R R R R R R R R R R R R R R R R R R R R R S RN R R TR E R R R e e R R e R R R R

?5 ,l",l'r E e R g e S R S T S e e e e Y s g e gy ey e E Y s e R e
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User-Defined Variables

Za llfl.( b e e e e e s

21 l"llllr DE'Fini‘tion of \rar‘iables that can be dei‘FiEd b)‘ the user FFErErR R R R R R R R R R R R R R R R R R R R R R R R R R F R F R R R R R E R TR TERFRTRE

22 ,l",l'r E e R g e S R S T S e e e e Y s g e gy ey e E Y s e R e

23

24 // Investipation pericds (enter in format ‘yyy-mm-dd')}

25 war Start_base = '2014-21-21°;

26 war End_base = '2814-12-31";

27  war Start_second = '2815-G81-81';

28 war End_second = '2815-12-31"; SQn

= Sor
3@ // Sensor to be used (only for overlapping periods because delta-products between different sensor types result in incressed noise) t p
31 war Sensor = 'L8'; // Type 'L8' for Landsat 8 if both investigation pericds intersect with the following period: 84.2813 - ongoing (lowest white noise level) es
32 /i Type '"L7' for Landsat 7 if both investigstion periods intersect with the following period: ©4.1999 - ongoing (elevated white noise level)
33 /i Type '"L5' for Landsat 5 if both investigstion periods intersect with the following period: ©3.1984 - 11.2011 (elevated white noise level)
34 /i Type "L78" for Landsat 7 and 8 if both investigstion periods intersect with the following period: 84.2813 - ongeing (reduced noise when "improve_L8")
35 /4 Type "L57" for Landsat 5 and 7 if both investigation periods intersect with the following period: @4.1999 - 11.2811 (elevated white noise level}
36 /i Type "52' for Sentinel-2 if both investigation pericds intersect with the following perdicd: ©86.2815 - ongoing (artifacts from remaining clouds)
37 war improve_L8 = 'Yes"; // Options: 'Yes'; 'Mo' (walid only add informstion of L7 if Delta-NBR is above certain 'improve_threshold®)

38 war improve_threshold = 8.85; // Threshold of L7 Delta-NBR signal above which it is taken into account for further processing

1)

48 // Geographic area to be investigated (e.g. by loading any other geometry)

41 war countryname = "(B"; // Options: see https://en.wikipedia.org/wikisList_of_FIPS_country_codes for country codes

42  // war country = ee.FeatureCollection("UsSDOS/LSIE_SIMPLE/2017").filterMetadata( country_co’,'equals’,countryname); // Simplified country border polygons

43  war country = ee.FeatureCollection{"USD0S/L5IE/2013").filterMetadata( ' cc’, "equals ", countryname); // Country border polygons of higher accuracy (slowsr)

o4

45 wvar center = @; // Type '1' to automatically center on study area

45

47 // Here the cloud masking approach and specific variables are selected (2ll cloud masks can be combined and used together)

4% war QB_select = 'Yes'; // Options: "Yes'; 'No' (for using the LB-specific gquality bands for cloud removal - only applicable with L8 data)

49  wvar Fmask_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using the GEE Fmask algorithm)

58 war SimpleCloudScore_select = 'Yes'; // Options: 'Yes'; 'No' (for using the GEE 5SimpleCloudScore algorithm)

51 war UnsureClouds_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using a modified version of the GEE SimpleCloudScore algorithm)

52 war clouwd_buffer = 588; // Buffer distance around detected clouds; possible wvalues: @-2 (default value of 2580 meters is already very conservative!)

53

54 // Here the forest masks and their *forest thresholds' are selected

55  wvar forest_mask_select = 'Roadless map'; // Options: 'Mo forest map'; "Roadless map'; '2815 Hansen map'; "2014 Hansen map'; '2813 Hansen map'; '2812 Hansen map'
56 war roadless_year = '2015 Roadless map'; // Options: '2016 Roadless map'; '2015 Roadless map'; '2814 Roadless map'

57 war hansen_treecover = 78; // Possible values: 8 - 1088

58

58 // Here the kernel size in meters for the self-referencing step of the single MBR scenes is selected

68 war kernel_size = 21@; // Radius of circular kernel in meters; possible walues: @ - ? (@ refers to no self-referencing; 210 meters delivers good results -

61 /¢ however value can be adjusted)

62

63 // Here variables regarding a possible disturbance-density-related filtering are selected

64 war cleaning_select = 'No'; // Options: 'Yes"; 'Mo' (for using @ disturbance density related cleaning of the Delta-NBR result)

65 war threshold_conservative = ©.85; // Threshold cresting binary map for filtering; threshold (range: ® and -1) has to be more conservative as final threshold

66 war kernel_clean_size = 45; / Kernel (circular) radius size in meters for the disturbance density related c :aning

67 war min_disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel

(]

69 // Here the opticn of an export of the results is selected

78 wvar export_select = 'Mo'; // Options: 'Yes'; 'No'

71 var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’

72 var export_select_singleNBRdates = "MNo'; // Options: "Yes'; 'No'’

73

?’4 l"llllf B e e e e e e e e s

?5 lln'll.f End DF the SECtiDn that can be deiFiEd b)' -the user R R R R R R N R R R R R R R R R R R R R R R R R R R R R R S RN R R TR E R R R e e R R e R R R R

?5 ,l",l'r E e R g e S R S T S e e e e Y s g e gy ey e E Y s e R e
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User-Defined Variables

B I B R e
21 Ij Definition of wariables that can be modified by the user FFErErR R R R R R R R R R R R R R R R R R R R R R R R R R F R F R R R R R E R TR TERFRTRE
22 ) R R R R R R IR IR R R R R R R R R AR R R R R R SR R TR R R R R R R R AR R IR R R R IR IR R S R R R AR R AR R R R IR AR R LA R AR TR EA R R R R EEE

24 // Investipation pericds (enter in format ‘yyy-mm-dd')}
25 war Start_base = '29014-01-21°;

26  wvar End_base = "2014-12-31";

27 war 5Start_second = '2815-81-281';

28 war End_second = '2915-12-31";

3@ // Sensor to be used (only for overlapping periods because delta-products between different sensor types result in incressed noise)

31 war Sensor = 'L8'; // Type 'L8' for Landsat 8 if both investigation pericds intersect with the following period: 84.2813 - ongoing (lowest white noise level)
32 /i Type '"L7' for Landsat 7 if both investigstion periods intersect with the following period: ©4.1999 - ongoing (elevated white noise level)
33 /i Type '"L5' for Landsat 5 if both investigstion periods intersect with the following period: ©3.1984 - 11.2011 (elevated white noise level)
34 /i Type "L78" for Landsat 7 and 8 if both investigstion periods intersect with the following period: 84.2813 - ongeing (reduced noise when "improve_L8")
35 /4 Type "L57" for Landsat 5 and 7 if both investigation periods intersect with the following period: @4.1999 - 11.2811 (elevated white noise level}

36 /i Type "52' for Sentinel-2 if both investigation pericds intersect with the following perdicd: ©86.2815 - ongoing (artifacts from remaining clouds)

37 war improve_L8 = 'Yes"; // Options: 'Yes'; 'Mo' (walid only add informstion of L7 if Delta-NBR is above certain 'improve_threshold®)

38 war improve_threshold = 8.85; // Threshold of L7 Delta-NBR signal above which it is taken into account for further processing

s

48

41

// Geographic area to be investigated (e.g. by loading any other geometry) stu
var countryname = "(B"; // Options: see https://en.wikipedia.org/wiki/List_of_FIPS_country_codes for country codes d

42  // war country = ee.FeatureCollection("UsSDOS/LSIE_SIMPLE/2017").filterMetadata( country_co’,'equals’,countryname); // Simplified country border polygons

43  war country = ee.FeatureCollection{"USD0S/L5IE/2013").filterMetadata( ' cc’, "equals ", countryname); // Country border polygons of higher accuracy (slowsr)

45  wvar center = @; // Type '1' to automatically center on study area

47 // Here the cloud masking approach and specific variables are selected (2ll cloud masks can be combined and used together)

4% war QB_select = 'Yes'; // Options: "Yes'; 'No' (for using the LB-specific gquality bands for cloud removal - only applicable with L8 data)

49  wvar Fmask_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using the GEE Fmask algorithm)

58 war SimpleCloudScore_select = 'Yes'; // Options: 'Yes'; 'No' (for using the GEE 5SimpleCloudScore algorithm)

51 war UnsureClouds_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using a modified version of the GEE SimpleCloudScore algorithm)

52 war clouwd_buffer = 588; // Buffer distance around detected clouds; possible wvalues: @-2 (default value of 2580 meters is already very conservative!)

53
54 // Here the forest masks and their *forest thresholds' are selected
55  wvar forest_mask_select = 'Roadless map'; // Options: 'Mo forest map'; "Roadless map'; '2815 Hansen map'; "2014 Hansen map'; '2813 Hansen map'; '2812 Hansen map'

56 war roadless_year = '2015 Roadless map'; // Options: '2016 Roadless map'; '2015 Roadless map'; '2814 Roadless map'
57 war hansen_treecover = 78; // Possible values: 8 - 1088

58 // Here the kernel size in meters for the self-referencing step of the single MBR scenes is selected
68 war kernel_size = 21@; // Radius of circular kernel in meters; possible walues: @ - ? (@ refers to no self-referencing; 210 meters delivers good results -

61 /¢ however value can be adjusted)

62

63 // Here variables regarding a possible disturbance-density-related filtering are selected

64 war cleaning_select = 'No'; // Options: 'Yes"; 'Mo' (for using @ disturbance density related cleaning of the Delta-NBR result)

65 war threshold_conservative = ©.85; // Threshold cresting binary map for filtering; threshold (range: ® and -1) has to be more conservative as final threshold
66 war kernel_clean_size = 45; / Kernel (circular) radius size in meters for the disturbance density related c :aning
67 war min_disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel

69 // Here the opticn of an export of the results is selected

78 wvar export_select = 'Mo'; // Options: 'Yes'; 'No'

71 var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’

72 var export_select_singleNBRdates = "MNo'; // Options: "Yes'; 'No'’

74 I; B e e e e e e e e s
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/f Geographic area to be investigated (e.g. by loading any other geometry)

c ‘ & Secure | https://en.wikipedia.org/wiki/List_of_FIPS_country_codes

WIKIPEDIA

The Free Encyclopedia

Main page
Contents

Featured content
Current events
Random article
Donate to Wikipedia
Wikipedia store

Inferaction

Help

About Wikipedia
‘Community portal
Recent changes
Contact page

Tools

What links here
Related changes
Upload file
Special pages
Permanent link
Page information
Wikidata item
Cite this page

Print/export
Create a book
Download as PDF
Printable version

Languages Q

Francais
Italiano
Portugués
Roména
P
Tiéng Viét
< Edit links

Article Talk

List of FIPS country codes

From Wikipedia, the free encyclopedia

<

This is a list of FIPS 10-4 country codes for Countries, Dependencies,

The two-letter country codes were used by the US government fopdeographical data pro

Intelligence Agency, 1994, "Geopolitical Data Elements and B#fated Features").

The FIPS standard includes both the codes for indepeng#ht countries (similar but someti
standard). The IS0 3166 codes are used by the Unjp#d Mations and for Intemet top-level

MNon-sovereign entities are in italics.

Cn September 2. 2008, FIPS 10-4 was of ten standards withdrawn by NIST as a Fel

Contents
A-B-C:D-E:F-G-H- ‘K:L*:M-N-O-P-Q-R-S-T-U-V-W:-X-Y-Z

Resources - See also - Deferences - External links

A [edit] /

/
code4 | Short-form name +
AA I- Aruba
ac IH Antigua and Barbuda
AE I= United Arab Emirates
AF In Afghanistan
AG I'- Algeria
a1 I“ Azerbaijan
AL I- Albania
A I- Armenia
AN I I Andorra
AD
AQ = American Samoa

var countryname = "CB"; // Options: see https:/fen.wikipedia.org/wiki/List_of FIPS_country_codes
/ var country sRe.FeatureCollection(™UsD05/LSIB_SIMPLE/2817").filterMetadata( ' country_co”, "eqy

!
var country =e.FeatureCollection("USDOS/L5IB/2813").filterMetadata( cc", "equals’ ,countryname) ;

Sen of
Okhatak

/

Indian
Ocean

South
Atlantic
Ocean

Tawman Sea
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24 // Investipation pericds (enter in format ‘yyy-mm-dd')}
25 war Start_base = '29014-01-21°;

26  wvar End_base = "2014-12-31";

27 war 5Start_second = '2815-81-281';

28 war End_second = '2915-12-31";

3@ // Sensor to be used (only for overlapping periods because delta-products between different sensor types result in incressed noise)
31 war Sensor = 'L8'; // Type 'L8' for Landsat 8 if both investigation pericds intersect with the following period: 84.2813 - ongoing (lowest white noise level)

32 /i Type '"L7' for Landsat 7 if both investigstion periods intersect with the following period: ©4.1999 - ongoing (elevated white noise level)

33 /i Type '"L5' for Landsat 5 if both investigstion periods intersect with the following period: ©3.1984 - 11.2011 (elevated white noise level)

34 /i Type "L78" for Landsat 7 and 8 if both investigstion periods intersect with the following period: 84.2813 - ongeing (reduced noise when "improve_L8")
35 /4 Type "L57" for Landsat 5 and 7 if both investigation periods intersect with the following period: @4.1999 - 11.2811 (elevated white noise level}

36 /i Type "52' for Sentinel-2 if both investigation pericds intersect with the following perdicd: ©86.2815 - ongoing (artifacts from remaining clouds)

37 war improve_L8 = 'Yes"; // Options: 'Yes'; 'Mo' (walid only add informstion of L7 if Delta-NBR is above certain 'improve_threshold®)
38 war improve_threshold = 8.85; // Threshold of L7 Delta-NBR signal above which it is taken into account for further processing

48 // Geographic area to be investigated (e.g. by loading any other geometry)

41 war countryname = "(B"; // Options: see https://en.wikipedia.org/wikisList_of_FIPS_country_codes for country codes

42  // war country = ee.FeatureCollection("UsSDOS/LSIE_SIMPLE/2017").filterMetadata( country_co’,'equals’,countryname); // Simplified country border polygons
43  war country = ee.FeatureCollection{"USD0S/L5IE/2013").filterMetadata( ' cc’, "equals ", countryname); // Country border polygons of higher accuracy (slowsr)

45 wvar center = @; // Type '1' to automatically center on study area

47 // Here the cloud masking approach and specific variables are selected (2ll cloud masks can be combined and used together)
4% war QB_select = 'Yes'; // Options: "Yes'; 'No' (for using the LB-specific gquality bands for cloud removal - only applicable with L8 data)
49  wvar Fmask_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using the GEE Fmask algorithm)

58 war SimpleCloudScore_select = 'Yes'; // Options: 'Yes'; 'No' (for using the GEE 5SimpleCloudScore algorithm) a .
51 war UnsureClouds_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using a modified version of the GEE SimpleCloudScore algorithm) skln
52 war clouwd_buffer = 588; // Buffer distance around detected clouds; possible wvalues: @-2 (default value of 2580 meters is already very conservative!)

5]

54 // Here the forest masks and their *forest thresholds' are selected

55  wvar forest_mask_select = 'Roadless map'; // Options: 'Mo forest map'; "Roadless map'; '2815 Hansen map'; "2014 Hansen map'; '2813 Hansen map'; '2812 Hansen map'

56 war roadless_year = '2015 Roadless map'; // Options: '2016 Roadless map'; '2015 Roadless map'; '2814 Roadless map'
57 war hansen_treecover = 78; // Possible values: 8 - 1088

58 // Here the kernel size in meters for the self-referencing step of the single MBR scenes is selected
68 war kernel_size = 21@; // Radius of circular kernel in meters; possible walues: @ - ? (@ refers to no self-referencing; 210 meters delivers good results -

61 /¢ however value can be adjusted)

62

63 // Here variables regarding a possible disturbance-density-related filtering are selected

64 war cleaning_select = 'No'; // Options: 'Yes"; 'Mo' (for using @ disturbance density related cleaning of the Delta-NBR result)

65 war threshold_conservative = ©.85; // Threshold cresting binary map for filtering; threshold (range: ® and -1) has to be more conservative as final threshold
66 war kernel_clean_size = 45; / Kernel (circular) radius size in meters for the disturbance density related c :aning
67 war min_disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel

69 // Here the opticn of an export of the results is selected

78 wvar export_select = 'Mo'; // Options: 'Yes'; 'No'

71 var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’

72 var export_select_singleNBRdates = "MNo'; // Options: "Yes'; 'No'’

74 I; B e e e e e e e e s
75 // End of the section that can be modified by the user *3#FFsssrrsresaeters e R b ErRErsERREEs R R bR SRR PR TRLEXTE TR ERTHTR AR EX LR EX TR LR E R R RS ETS
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24 // Investipation pericds (enter in format ‘yyy-mm-dd')}

25 war Start_base = '29014-01-21°;

26  wvar End_base = "2014-12-31";

27 war 5Start_second = '2815-81-281';

28 war End_second = '2915-12-31";

29

3@ // Sensor to be used (only for overlapping periods because delta-products between different sensor types result in incressed noise)

31 war Sensor = 'L8'; // Type 'L8' for Landsat 8 if both investigation pericds intersect with the following period: 84.2813 - ongoing (lowest white noise level)

32 /i Type '"L7' for Landsat 7 if both investigstion periods intersect with the following period: ©4.1999 - ongoing (elevated white noise level)
33 /i Type '"L5' for Landsat 5 if both investigstion periods intersect with the following period: ©3.1984 - 11.2011 (elevated white noise level)
34 /i Type "L78" for Landsat 7 and 8 if both investigstion periods intersect with the following period: 84.2813 - ongeing (reduced noise when "improve_L8")
35 /4 Type "L57" for Landsat 5 and 7 if both investigation periods intersect with the following period: @4.1999 - 11.2811 (elevated white noise level}
36 /i Type "52' for Sentinel-2 if both investigation pericds intersect with the following perdicd: ©86.2815 - ongoing (artifacts from remaining clouds)
37 war improve_L8 = 'Yes"; // Options: 'Yes'; 'Mo' (walid only add informstion of L7 if Delta-NBR is above certain 'improve_threshold®)

38 war improve_threshold = 8.85; // Threshold of L7 Delta-NBR signal above which it is taken into account for further processing

39

48 // Geographic area to be investigated (e.g. by loading any other geometry)

41 war countryname = "(B"; // Options: see https://en.wikipedia.org/wikisList_of_FIPS_country_codes for country codes

42  // war country = ee.FeatureCollection("UsSDOS/LSIE_SIMPLE/2017").filterMetadata( country_co’,'equals’,countryname); // Simplified country border polygons

43  war country = ee.FeatureCollection{"USD0S/L5IE/2013").filterMetadata( ' cc’, "equals ", countryname); // Country border polygons of higher accuracy (slowsr)

o4

45 wvar center = @; // Type '1' to automatically center on study area

45

47 // Here the cloud masking approach and specific variables are selected (2ll cloud masks can be combined and used together)

4% war QB_select = 'Yes'; // Options: "Yes'; 'No' (for using the LB-specific gquality bands for cloud removal - only applicable with L8 data)

49  wvar Fmask_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using the GEE Fmask algorithm)

58 war SimpleCloudScore_select = 'Yes'; // Options: 'Yes'; 'No' (for using the GEE 5SimpleCloudScore algorithm)

51 war UnsureClouds_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using a modified version of the GEE SimpleCloudScore algorithm) o’.

52 war clowd_buffer = 588; // Buffer distance around detected clouds; possible wvalues: @-2 (default value of 2580 meters is already very conserva est'n
53

54 // Here the forest masks and their 'forest thresholds' are selected aski
55  wvar forest_mask_select = 'Roadless map'; // Options: 'Mo forest map'; "Roadless map'; '2815 Hansen map'; "2014 Hansen map'; '2813 Hansen map'; '2812 Hansen map’
56 war roadless_year = '2015 Roadless map'; // Options: '2016 Roadless map'; '2015 Roadless map'; '2814 Roadless map'

57 war hansen_treecover = 78; // Possible values: 8 - 1088

513

58 // Here the kernel size in meters for the self-referencing step of the single MBR scenes is selected

68 war kernel_size = 21@; // Radius of circular kernel in meters; possible walues: @ - ? (@ refers to no self-referencing; 210 meters delivers good results -

61 /¢ however value can be adjusted)

62

63 // Here variables regarding a possible disturbance-density-related filtering are selected

64 war cleaning_select = 'No'; // Options: 'Yes"; 'Mo' (for using @ disturbance density related cleaning of the Delta-NBR result)

65 war threshold_conservative = ©.85; // Threshold cresting binary map for filtering; threshold (range: ® and -1) has to be more conservative as final threshold

66 war kernel_clean_size = 45; / Kernel (circular) radius size in meters for the disturbance density related c :aning

67 war min_disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel

(]

69 // Here the opticn of an export of the results is selected

78 wvar export_select = 'Mo'; // Options: 'Yes'; 'No'

71 var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’

72 var export_select_singleNBRdates = "MNo'; // Options: "Yes'; 'No'’

73
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24 // Investipation pericds (enter in format ‘yyy-mm-dd')}

25 war Start_base = '29014-01-21°;

26  wvar End_base = "2014-12-31";

27 war 5Start_second = '2815-81-281';

28 war End_second = '2915-12-31";

29

3@ // Sensor to be used (only for overlapping periods because delta-products between different sensor types result in incressed noise)

31 war Sensor = 'L8'; // Type 'L8' for Landsat 8 if both investigation pericds intersect with the following period: 84.2813 - ongoing (lowest white noise level)
32 /i Type '"L7' for Landsat 7 if both investigstion periods intersect with the following period: ©4.1999 - ongoing (elevated white noise level)
33 /i Type '"L5' for Landsat 5 if both investigstion periods intersect with the following period: ©3.1984 - 11.2011 (elevated white noise level)
34 /i Type "L78" for Landsat 7 and 8 if both investigstion periods intersect with the following period: 84.2813 - ongeing (reduced noise when "improve_L8")
35 /4 Type "L57" for Landsat 5 and 7 if both investigation periods intersect with the following period: @4.1999 - 11.2811 (elevated white noise level}
36 /i Type "52' for Sentinel-2 if both investigation pericds intersect with the following perdicd: ©86.2815 - ongoing (artifacts from remaining clouds)
37 war improve_L8 = 'Yes"; // Options: 'Yes'; 'Mo' (walid only add informstion of L7 if Delta-NBR is above certain 'improve_threshold®)

38 war improve_threshold = 8.85; // Threshold of L7 Delta-NBR signal above which it is taken into account for further processing

39

48 // Geographic area to be investigated (e.g. by loading any other geometry)

41 war countryname = "(B"; // Options: see https://en.wikipedia.org/wikisList_of_FIPS_country_codes for country codes

42  // war country = ee.FeatureCollection("UsSDOS/LSIE_SIMPLE/2017").filterMetadata( country_co’,'equals’,countryname); // Simplified country border polygons

43  war country = ee.FeatureCollection{"USD0S/L5IE/2013").filterMetadata( ' cc’, "equals ", countryname); // Country border polygons of higher accuracy (slowsr)

o4

45 wvar center = @; // Type '1' to automatically center on study area

45

47 // Here the cloud masking approach and specific variables are selected (2ll cloud masks can be combined and used together)

4% war QB_select = 'Yes'; // Options: "Yes'; 'No' (for using the LB-specific gquality bands for cloud removal - only applicable with L8 data)

49  wvar Fmask_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using the GEE Fmask algorithm)

58 war SimpleCloudScore_select = 'Yes'; // Options: 'Yes'; 'No' (for using the GEE 5SimpleCloudScore algorithm)

51 war UnsureClouds_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using a modified version of the GEE SimpleCloudScore algorithm)

52 war clouwd_buffer = 588; // Buffer distance around detected clouds; possible wvalues: @-2 (default value of 2580 meters is already very conservative!)

53

54 // Here the forest masks and their *forest thresholds' are selected

55  wvar forest_mask_select = 'Roadless map'; // Options: 'Mo forest map'; "Roadless map'; '2815 Hansen map'; 2814 Hansen map'; '2813 Hansen map';

56 war roadless_year = '2015 Roadless map'; // Options: '2016 Roadless map'; '2015 Roadless map'; '2814 Roadless map'

57 war hansen_treecover = 78; // Possible values: 8 - 1088 elf;r

i

58 // Here the kernel size in meters for the self-referencing step of the single MBR scenes is selected efere .
68 war kernel_size = 21@; // Radius of circular kernel in meters; possible walues: @ - ? (@ refers to no self-referencing; 210 meters delivers good results - nC
61 /¢ however value can be adjusted)

L

63 // Here variables regarding a possible disturbance-density-related filtering are selected

64 war cleaning_select = 'No'; // Options: 'Yes"; 'Mo' (for using @ disturbance density related cleaning of the Delta-NBR result)

65 war threshold_conservative = ©.85; // Threshold cresting binary map for filtering; threshold (range: ® and -1) has to be more conservative as final threshold
66 war kernel_clean_size = 45; / Kernel (circular) radius size in meters for the disturbance density related c :aning

67 war min_disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel

(]

69 // Here the opticn of an export of the results is selected

78 wvar export_select = 'Mo'; // Options: 'Yes'; 'No'

71 var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’

72 var export_select_singleNBRdates = "MNo'; // Options: "Yes'; 'No'’

73
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24 // Investipation pericds (enter in format ‘yyy-mm-dd')}

25 war Start_base = '29014-01-21°;

26  wvar End_base = "2014-12-31";

27 war 5Start_second = '2815-81-281';

28 war End_second = '2915-12-31";

29

3@ // Sensor to be used (only for overlapping periods because delta-products between different sensor types result in incressed noise)

31 war Sensor = 'L8'; // Type 'L8' for Landsat 8 if both investigation pericds intersect with the following period: 84.2813 - ongoing (lowest white noise level)

32 /i Type '"L7' for Landsat 7 if both investigstion periods intersect with the following period: ©4.1999 - ongoing (elevated white noise level)

33 /i Type '"L5' for Landsat 5 if both investigstion periods intersect with the following period: ©3.1984 - 11.2011 (elevated white noise level)

34 /i Type "L78" for Landsat 7 and 8 if both investigstion periods intersect with the following period: 84.2813 - ongeing (reduced noise when "improve_L8")
35 /4 Type "L57" for Landsat 5 and 7 if both investigation periods intersect with the following period: @4.1999 - 11.2811 (elevated white noise level}
36 /i Type "52' for Sentinel-2 if both investigation pericds intersect with the following perdicd: ©86.2815 - ongoing (artifacts from remaining clouds)
37 war improve_L8 = 'Yes"; // Options: 'Yes'; 'Mo' (walid only add informstion of L7 if Delta-NBR is above certain 'improve_threshold®)

38 war improve_threshold = 8.85; // Threshold of L7 Delta-NBR signal above which it is taken into account for further processing

39

48 // Geographic area to be investigated (e.g. by loading any other geometry)

41 war countryname = "(B"; // Options: see https://en.wikipedia.org/wikisList_of_FIPS_country_codes for country codes

42  // war country = ee.FeatureCollection("UsSDOS/LSIE_SIMPLE/2017").filterMetadata( country_co’,'equals’,countryname); // Simplified country border polygons

43  war country = ee.FeatureCollection{"USD0S/L5IE/2013").filterMetadata( ' cc’, "equals ", countryname); // Country border polygons of higher accuracy (slowsr)

o4

45 wvar center = @; // Type '1' to automatically center on study area

45

47 // Here the cloud masking approach and specific variables are selected (2ll cloud masks can be combined and used together)

4% war QB_select = 'Yes'; // Options: "Yes'; 'No' (for using the LB-specific gquality bands for cloud removal - only applicable with L8 data)

49  wvar Fmask_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using the GEE Fmask algorithm)

58 war SimpleCloudScore_select = 'Yes'; // Options: 'Yes'; 'No' (for using the GEE 5SimpleCloudScore algorithm)

51 war UnsureClouds_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using a modified version of the GEE SimpleCloudScore algorithm)

52 war clouwd_buffer = 588; // Buffer distance around detected clouds; possible wvalues: @-2 (default value of 2580 meters is already very conservative!)

53

54 // Here the forest masks and their *forest thresholds' are selected

55  wvar forest_mask_select = 'Roadless map'; // Options: 'Mo forest map'; "Roadless map'; '2815 Hansen map'; 2814 Hansen map'; '2813 Hansen map'; ( . !

56 war roadless_year = '2015 Roadless map'; // Options: '2016 Roadless map'; '2015 Roadless map'; '2814 Roadless map' D’St

57 war hansen_treecover = 78; // Possible values: 8 - 1088 urb
58 den o anc
58 // Here the kernel size in meters for the self-referencing step of the single MBR scenes is selected s’t e~
68 war kernel_size = 21@; // Radius of circular kernel in meters; possible walues: @ - ? (@ refers to no self-referencing; 210 meters delivers y‘l'e/
61 /¢ however value can be adjusted) filte ated}
[l N

63 // Here variables regarding a possible disturbance-density-related filtering are selected r’ng
64 war cleaning_select = 'No'; // Options: 'Yes"; 'Mo' (for using @ disturbance density related cleaning of the Delta-NBR result)

65 war threshold_conservative = ©.85; // Threshold cresting binary map for filtering; threshold (range: ® and -1) has to be more conservative as final threshold

66 war kernel_clean_size = 45; / Kernel (circular) radius size in meters for the disturbance density related c :aning

67 war min_disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel

-

69 // Here the opticn of an export of the results is selected

78 wvar export_select = 'Mo'; // Options: 'Yes'; 'No'

71 var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’

72 var export_select_singleNBRdates = "MNo'; // Options: "Yes'; 'No'’

73
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?5 lln'll.f End DF the SECtiDn that can be deiFiEd b)' -the user R R R R R R N R R R R R R R R R R R R R R R R R R R R R R S RN R R TR E R R R e e R R e R R R R

?6 .Ifll.f E e R g e S R S T S e e e e Y s g e gy ey e E Y s e R e




European
Commission

User-Defined Variables

23 llfl.( b e e e e e s

21 // Definition of wariables that can be modified by the user FFEFFFFEsFresEFssFrsfTseIrrsssssss

22 .Ifll.f E e T ey e S e e et et _ x
23 Page Unresponsive

24 // Investipation pericds (enter in format ‘yyy-mm-dd')}

25 war Start_base = '2014-81-21°; The following page has become unresponsive, You can
26 war End base = '2014-12-31°; wait for it to become responsive ar kil it.

27 war 5Start_second = '2815-81-281';

B =" Frd-second = "L ® & *Delta-NBR_V32 - Earth Engine Cade Editor
3@ // Sensor to be wsed (only for overlapping periods because delta-products between different =g

31 war Sensor = 'L8'; // Type 'L8' for Landsat 8 if both investigation pericds intersect with the

32 /i Type '"L7' for Landsat 7 if both investigstion periods intersect with th

33 /i Type '"L5' for Landsat 5 if both investigation periods intersect with th

34 /i Type "L78" for Landsat 7 and 8 if both investigstion periods intersect

35 f4 Type "L57" for Landsat 5 and 7 if both investigation periods intersect

36 /i Type "52' for Sentinel-2 if both investigaticon pericds intersect with t

37 war improve_L8 = 'Yes"; // Options: 'Yes'; 'Mo’ (walid only add information of L7 if Delta-NBFR

38 war improve_threshold = 8.85; // Threshold of L7 Delta-MNBR signal above which it is taken intg

39

48 // Geographic area to be investigated (e.g. by loading any other geometry)

41 war countryname = "(B"; // Options: see https://en.wikipedia.org/wikisList_of_FIPS_country_codes for country codes

42  // war country = ee.FeatureCollection("UsSDOS/LSIE_SIMPLE/2017").filterMetadata( country_co’,'equals’,countryname); // Simplified country border polygons

43  war country = ee.FeatureCollection{"USD0S/L5IE/2013").filterMetadata( ' cc’, "equals ", countryname); // Country border polygons of higher accuracy (slowsr)

o4

45 wvar center = @; // Type '1' to automatically center on study area

45

47 // Here the cloud masking approach and specific variables are selected (2ll cloud masks can be combined and used together)

4% war QB_select = 'Yes'; // Options: "Yes'; 'No' (for using the LB-specific gquality bands for cloud removal - only applicable with L8 data)

49  wvar Fmask_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using the GEE Fmask algorithm)

58 war SimpleCloudScore_select = 'Yes'; // Options: 'Yes'; 'No' (for using the GEE 5SimpleCloudScore algorithm)

51 war UnsureClouds_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using a modified version of the GEE SimpleCloudScore algorithm)

52 war clouwd_buffer = 588; // Buffer distance around detected clouds; possible wvalues: @-2 (default value of 2580 meters is already very conservative!)

53

54 // Here the forest masks and their *forest thresholds' are selected

55  wvar forest_mask_select = 'Roadless map'; // Options: 'Mo forest map'; "Roadless map'; '2815 Hansen map'; "2014 Hansen map'; '2813 Hansen map'; '2812 Hansen map'
56 war roadless_year = '2015 Roadless map'; // Options: '2016 Roadless map'; '2015 Roadless map'; '2814 Roadless map'

57 war hansen_treecover = 78; // Possible values: 8 - 1088

58

58 // Here the kernel size in meters for the self-referencing step of the single MBR scenes is selected

68 war kernel_size = 21@; // Radius of circular kernel in meters; possible walues: @ - ? (@ refers to no self-referencing; 210 meters delivers good results -

61 /¢ however value can be adjusted)

62

63 // Here variables regarding a possible disturbance-density-related filtering are selected

64 war cleaning_select = 'No'; // Options: 'Yes"; 'Mo' (for using @ disturbance density related cleaning of the Delta-NBR result)

65 war threshold_conservative = ©.85; // Threshold cresting binary map for filtering; threshold (range: ® and -1) has to be more conservative as final threshold

66 war kernel_clean_size = 45; / Kernel (circular) radius size in meters for the disturbance density related c :aning

67 war min_disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel

e , . Xpo

69 // Here the option of an export of the results is selected rt
78 wvar export_select = 'Mo'; // Options: 'Yes'; 'No' pti
71 var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’ On
72 var export_select_singleNBRdates = "MNo'; // Options: "Yes'; 'No'’

T
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Inspector Console RETT
M Delta_NBR_CB_2017-12-31-2015-01-01_55
B Defta_NBR_CB_2017-12-31-2015-01-01_54
B Defta NBR_CB_2017-12-31-2015-01-01_53
B Defta NBR_CB_2017-12-31-2015-01-01_45
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B Delta_NBR_CB_2017-12-31-2015-01-01_24
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B Delta NBR_CB_2017-12-31-2015-01-01_22
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B Defta_NBR_CB_2017-12-31-2015-01-01_13
M Delta_NBR_CB_2017-12-31-2015-01-01_12
B Delta_NBR_CB_2017-12-31-2015-01-01_11
B Defta_NBR_CB_2017-12-31-2015-01-01_10
B Defta_NBR_CB_2017-12-31-2015-01-01_05
B Defta NBR_CB_2017-12-31-2015-01-01_04
M Delta_NBR_CB_2017-12-31-2015-01-01_03
B Defta_NBR_CB_2017-12-31-2015-01-01_02
B Defta NBR_CB_2017-12-31-2015-01-01_01
B Defta NBR_CB_2017-12-31-2015-01-01_00
B Report_Delta NBR_CB_2017-12-31-2015-01-01
B Deita NBR_cleaned_VM_2017-12-31-2015-01-01_56
y
y
.
.
.

i
Map data B2017 Google | 20km L1 | Temsof Use

B8 Report_Delta NBR_VM_2017-12-31-201501-01 4

i

B Report_Delta NBR_CB_2010-12-31-2009-01-01
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Specific Algorithms used in GEE Script

Main GEE script (no user interaction)

Reading user-defined variables (user requirements)
Preparing the satellite data

Processing steps of each single satellite scene

1.
2.
3.

1.

Cloud masking
Masking of non-evergreen forest areas

Calculation of the NBR

o el

ARl had A

6.

Adding information about acquisition date
Self-referencing of the NBR
Capping step (0 to -1) & Multiplication with (-1)

Condensation single scene results

1.
2.

Highest NBR per pixel over investigation period
Obtain corresponding acquisition date per pixel

Calculation of ANBR (period 2 — period 1)

Capping step of ANBR (0 to 1)

Optional disturbance-density-related cleaning of ANBR
Export of results (per 1x1 degree tile)

Joint
Research
Centre

NBR =

NIR — SWIR,

NIR + SWIR,
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Main GEE script (no user interaction)
1. Reading user-defined variables (user requirements)
2.

3.

Specific Algorithms used in GEE Script

Preparing the satellite data
Processing steps of each single satellite scene

1.

Cloud masking

Masking of non-evergreen forest areas

Calculation of the NBR

Adding information about acquisition date

Dlllgm B

Self-referencing of the NBR

o el

6.

1.
2.

Capping step (0 to -1) & Multiplication with (-1)
Condensation single scene results

Highest NBR per pixel over investigation period
Obtain corresponding acquisition date per pixel
Calculation of ANBR (period 2 — period 1)

Capping step of ANBR (0 to 1)

Optional disturbance-density-related cleaning of ANBR
Export of results (per 1x1 degree tile)

NBRself = NBR — NBRn_median

Joint
Research
Centre




NBR
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Specific Algorithms used in GEE Script

Main GEE script (no user interaction)

1.
2.
3.

Reading user-defined variables (user requirements)
Preparing the satellite data
Processing steps of each single satellite scene

1. Cloud masking
Masking of non-evergreen forest areas
Calculation of the NBR
Adding information about acquisition date
Self-referencing of the NBR

SR

6. Capping step (0 to -1) & Multiplication with (-1)

o el

Condensation single scene results
1. Highest NBR per pixel over investigation period
2. Obtain corresponding acquisition date per pixel
Calculation of ANBR (period 2 — period 1)
Capping step of ANBR (0 to 1)
Optional disturbance-density-related cleaning of ANBR
Export of results (per 0 for

NBRself_cap = NBRSBI}’ for
1 for

Research
Centre

NBRgy; < 0
0 < NBRyyy < 1
NBRso; > 1



Specific Algorithms used in GEE Script

0.2

0.15

0.1

Positive NBR values (= very dense canopy) are removed

0.05

NBR
o

-0.05

| Negative NBR values = Openings in canopy cover
-0.1

-0.15

-0.2
Transect

Joint
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Specific Algorithms used in GEE Script

Main GEE script (no user interaction)

1.
2.
3.

Reading user-defined variables (user requirements)

Preparing the satellite data

Processing steps of each single satellite scene

1. Cloud masking

Calculation of the NBR

SR

Self-referencing of the NBR

6. Capping step (0 to -1) & Multiplication with (-1)

Condensation single scene results

Masking of non-evergreen forest areas

Adding information about acquisition date

1. Highest NBR per pixel over investigation period

o el

2. Obtain corresponding acquisition date per pixel

Calculation of ANBR (period 2 — period 1)
Capping step of ANBR (0 to 1)

Optional disturbance-density-related cleaning of ANBR

Export of results (per 1x1 degree tile)

NBRself_cap_min vy =

start_period_n <i <end_period_n

Joint
Research
Centre

( NBRself_cap_i)



Specific Algorithms used in GEE Script

Main GEE script (no user interaction)

Reading user-defined variables (user requirements)
Preparing the satellite data

Processing steps of each single satellite scene

1.
2.
3.

1.

SR

6.

Cloud masking

Masking of non-evergreen forest areas
Calculation of the NBR

Adding information about acquisition date
Self-referencing of the NBR

Capping step (0 to -1) & Multiplication with (-1)

Condensation single scene results

1.
2.

Highest NBR per pixel over investigation period
Obtain corresponding acquisition date per pixel

Calculation of ANBR (period 2 — period 1)

ANBRy+1 — NBRself_cap_min y+1 NBRself_cap_min_y

2o e

Capping step of ANBR (0 to 1)
Optional disturbance-density-related cleaning of ANBR
Export of results (per 1x1 degree tile)

Joint
Research
Centre




Specific Algorithms used in GEE Script

Main GEE script (no user interaction)

Reading user-defined variables (user requirements)
Preparing the satellite data

Processing steps of each single satellite scene

1.
2.
3.

1.

SR

6.

Cloud masking

Masking of non-evergreen forest areas
Calculation of the NBR

Adding information about acquisition date
Self-referencing of the NBR

Capping step (0 to -1) & Multiplication with (-1)

Condensation single scene results

1.
2.

Highest NBR per pixel over investigation period
Obtain corresponding acquisition date per pixel

Calculation of ANBR (period 2 — period 1)

Capping step of ANBR (0 to 1)

2o e

Optional disturbance-density-related cleaning of ANBR
Export of results (per 1x1 degree tile)

ANBR, .,
ANBRy41 cap = {0 g

Joint
Research
Centre

Negligence of
‘non-forest’ regrowth

for
for

ANBRy,,; > O
ANBR,,; < 0
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Main GEE script (no user interaction)

1.
2.
3.

Reading user-defined variables (user requirements)
Preparing the satellite data
Processing steps of each single satellite scene
1. Cloud masking
Masking of non-evergreen forest areas
Calculation of the NBR
Adding information about acquisition date
Self-referencing of the NBR
6. Capping step (0 to -1) & Multiplication with (-1)
Condensation single scene results
1. Highest NBR per pixel over investigation period
2. Obtain corresponding acquisition date per pixel
Calculation of ANBR (period 2 — period 1)
Capping step of ANBR (0 to 1)

SR

Optional disturbance-density-related cleaning of ANBR

2o e

Export of results (per 1x1 degree tile)
Removal of:

- Single pixels
- Groups of pixels with low density
(within specified neighborhood)

Joint
Research
Centre
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I 1 (Canopy Disturbance)

"0 (No Canopy Disturbance)

Specific Algorithms used in GEE Script

Filtering = No

4 Kilometers
1 |
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=

I 1 (Canopy Disturbance)

"0 (No Canopy Disturbance)

Filtering = Yes

4 Kilometers
1 |




2 lnvesiigatian Penads:
3 Slaﬂ_nass:2015~ﬂ1~ﬂ1

European 4 End_basy: 3
. basa: 201592
Commission el

5 Siarl_sacond: 20180191

& End_secangy. 20171234

8 Sengar salactian:

S R SRR SRR R R SRR SR R SRS R RS R R R R R SRR SR R SR R R R R SR R S R R R R AR R R R R SRR SRR AR SR R SRS AR SRR R R R SRR SRR R R R R ] 9 Sensr L7g
l"llllr Definition of wariables that can be modified b)‘ the user FFErE R R R R R R R R R R R R R TR E R R TR R R R TR TR R T RFRRFRFTTRTFR TR TR TR RERE 1) "mpmwe LE'YQS

.'r."r R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R A R R R X R XXX X E XXX F X X R XX R R XK XY -
|mpmve_1hnasmld: 0.05

/i Investipat —— = format 'yyy-mm-dd"}

var Start_basp = '2014-81-91"; 13 Geogaphic argq analyzag;
var End_base t2@14-12-31"; = o . 0 14 :
var Start sechnd = '2815-81-81'; 1. Enter |nvest|gat|on perIOdS ::::l‘zﬂ:me:vM

var End_seconfl = '2915-12-31"; 'fYDe;;"qu;;z:!t';'qﬁ?""e“iaﬂ{f

“agumants;
<ollection®; {
~ufpe': “Invacatia n,

/{ Sensor to be used (only for overlapping periods because delta-products between different sensor types result in increased noise)

var Sensor = 'L8'; // Type 'L8' for Landsat 8 if both investigation pericds intersect with the following periocd: 84.2813 - ongoing (lowest white Aguments';
/i Type '"L7' for Landsat 7 if both investigstion periods intersect with the following period: ©4.1999 - ongoing (elevated whi i tablelq-: "USDOSASIB/z015-
/i Type '"L5' for Landsat 5 if both investigstion periods intersect with the following period: ©3.1984 - 11.2011 (elevated whi ncliontamge, ¢ eet
S/ Type "L78" for Landsat 7 and 8 if both investigation periods intersect with the following period: 84.2013 - ongoing (reduy Elﬁher- *Collection laag gy
ff Type 'L57" for Landsat 5 and 7 if both investigation periods intersect with the following period: @4.1999 - 11.2811 (elev 'm’e;?{"ﬂmc done
/i Type "52' for Sentinel-2 if both investigation pericds intersect with the following peried: 86.2815 - ongoing (artifacts 'g@umenw:f"’n'
var improve_L8 = 'Yes'; // Options: 'Yes'; 'Mo' (walid only add informstion of L7 if Delta-NBR is above certain 'improve_threshold®) .szf”:\’g;‘i‘;:cc‘;,
) Y

var improve_threshold = @.85; // Threshold of L7 Delta-NBR signal abowve which it is taken into account for further processing 3
: -funcuonmmﬂ.__ 'F""erequ )
) B e

// Geographic Bregedobs investigal

var countryname // Options 2. Enter study areq Ff-FIrs_country_codes for country codes 153 functionNames; "Collectian fjfgpn

/i var country = meerestureCollect! ata('country_co', 'equals',countryname); // Simplified country border
var country = ee.FeatureCollection{ UsDUs/L51E/Z015").f1lterMetadatal cc , equals',countryname); // Country border polygons of higher accuracy| '8 centsro

17 wvrenn
S
bbbl T
ey
Srevens

var center = @; // Type '1' to automatically center on study area 18 Cloud mae
Asking:

// Here the cloud masking approach and specific variables are selected (&ll cloud masks can be combined and used together) 19 QB_sslacy: yoe

var QB_select = 'Yes'; // Options: “"Yes'; 'No' (for using the L8-specific guality bands for cloud removal - only applicable with L& data) 20 Fmask saloct: voe

var Fmask_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using the GEE Fmask algorithm) 21 Simplocy

var SimpleCloudScore_select = 'Yes'- /¢ Ontinns: '¥es'- 'No' ffor nsing the GFF SimpleCloudScore algorithm) . QudScon_salocy: yge

var UnsureClouds_select = "Yez'; / version of the GEE SimpleCloudScore algorithm) 2 “"“J"?Uauds_salecl: Yoz

var cloud_buffer = 582; // Buffer ; (Rest: De‘faUIt vaIUES) ues: @-2 (default value of 2500 meters is already very consery 23 cloud butter 560

// Here the forest masks and their "forest thresholds™ are selected 25 Foreg
var forest_mask_select = 'Roadless map'; // Options: 'Mo forest map'; '"Roadless map'; '2815 Hansen map'; "2014 Hansen map'; '2813 Hansen ma Mésky:

var roadless_year = '2015 Roadless map'; // Options: '2016 Roadless map'; '2015 Roadless map'; '2814 Roadless map’ 26 f“'eﬁ_mag‘_mlec‘__ Roadl,

var hansen_treecover = 78; // Possible values: 8 - 188 27 adless yaar: o ~map

25 i 416 Roadlass map
// Here the kernel size in meters for the self-referencing step of the single MBR scenes is selected ansn_teacover 7

var kernel_size = 21@; // Radius of circular kernel in meters; possible walues: @ - ? (@ refers to no self-referencing; 210 meters deliver 29 "'““‘““‘“'“-m--“,.,.,,““““

/¢ however value can be adjusted) 30 Self-mfemncing- R

. ) . ) . . . 31 hemel_sze: 29p

f/f Here variables regarding & possible disturbance-density-related filtering are selected
var c¢leaning_select = 'No'; // Options: 'Yes"; 'Mo' (for using & disturbance density related cleaning of the Delta-NBR result)
var threshold_conservative = ©8.85; // Threshold creating binary map for filtering; threshold (range: & and -1) has to be more conservative 33 {Di"“m‘“‘f@ﬁenﬁlywh )
var kernel_clean_size = 45; / Kernel (circular) radius size in meters for the disturbance density related c :aning 34 cleaning_sere, tod) fitering;
var min_disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel ~Slect: Yes

32 reren,
Sl
R TR
e

3;
5 mmmald_cansen:alive: .05

// Here the opticn of an export of the results is selected 36 Remel_clean_sze: 5o

var export_select = 'No'; // Options: *Yes'; 'No’ 37 min_digumances
var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’ T R — =2
var export_select_singleNBRdates = 'Mo'; // Options: 'Yes'; 'No*’ B T

8 Export otion:
lll'lll" B i e e e e e R e s L 1] exparn sl

Bol:
// End of the section that can be modified by the USer FFterttsssrrsrrts st sttt srste et seE R et R IR RS LR EE SR AT LRI ATATLRRLEE LR FX T ETTT W Yos

B e e R S s
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Study Area: Subset of Prey Lang Forest (Cambodia)

S R SRR SRR R R SRR SR R SR SR RS R R SRR R R SRR R R R SRR R R R SR R S R RS R R R R R R R E R R SR SRR R RS AR R R R R

."'.'{ Definition of wariables that can be modified b)‘ the user FFErErR R R R R R R R R R R R R R R E R R TR F R F R TR FRRERTRTERE Settings as indicated

B e et s

/{ Investipation periods (enter in format 'yyy-mm-dd')
wvar Start_base = '2214-21-21";

var End_base = "2014-12-31";

wvar Start_second = '2815-81-281';

war End_second = '2815-12-31";

/{ Sensor to be used (only for overlapping periods because delta-products between different sensor types result in increased noise)
var Sensor = 'L8'; // Type 'L8' for Landsat 8 if both investigation pericds intersect with the following period: 84.2813 - ongoing (lowest white noise level)
/i Type '"L7' for Landsat 7 if both investigstion periods intersect with the following period: ©4.1999 - ongoing (elevated white noise level)
/i Type '"L5' for Landsat 5 if both investigstion periods intersect with the following period: ©3.1984 - 11.2011 (elevated white noise level)
/i Type "L78" for Landsat 7 and 8 if both investigstion periods intersect with the following period: 84.2813 - ongeing (reduced noise when "improve_L8")
/4 Type "L57" for Landsat 5 and 7 if both investigation periods intersect with the following period: @4.1999 - 11.2811 (elevated white noise level}
/i Type "52' for Sentinel-2 if both investigation pericds intersect with the following perdicd: ©86.2815 - ongoing (artifacts from remaining clouds)
var improve_L8 = 'Yes'; // Options: 'Yes'; 'Mo' (walid only add informstion of L7 if Delta-NBR is above certain 'improve_threshold®)
var improve_threshold = @.85; // Threshold of L7 Delta-NBR signal abowve which it is taken into account for further processing

// Geographic area to be investigated (e.g. by loading any other geometry)

var countryname = "(B"; // Options: see https://en.wikipedia.org/wiki/List_of_FIPS_country_codes for country codes

// war country = ee.FeatureCollection("UsSDO5/LSIB_SIMPLE/2817").filterMetadata( country_co", 'equals’,countryname); // Simplified country border polygons
var country = ee.FeatureCollection("USD05/LSIE,/2813").FfilterMetadatal ' cc', "equals ", countryname); // Country border polygons of higher accuracy (slowsr)

var center = @; // Type '1' to automatically center on study area

// Here the cloud masking approach and specific variables are selected (&ll cloud masks can be combined and used together)

var QB_select = 'Yes'; // Options: “"Yes'; 'No' (for using the L8-specific guality bands for cloud removal - only applicable with L& data)

var Fmask_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using the GEE Fmask algorithm)

var SimpleCloudScore_select = 'Yes'; // Opticns: 'Yes'; 'No' (for using the GEE SimpleCloudScore algorithm)

var UnsureClouds_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using a modified version of the GEE SimpleCloudScore algorithm)

var cloud_buffer = 588; // Buffer distance around detected clouds; possible wvalues: @-2 (default value of 2580 meters is already very conservative!)

// Here the forest masks and their 'forest thresholds' are selected

var forest_mask_select = 'Roadless map'; // Options: 'Mo forest map'; "Roadless map'; '2815 Hansen map'; 20814 Hansen map'; '2813 Hansen map'; '2812 Hansen map'
var roadless_year = '2015 Roadless map'; // Options: '2016 Roadless map'; '2015 Roadless map'; '2814 Roadless map’

var hansen_treecover = 78; // Possible values: @ - 128

// Here the kernel size in meters for the self-referencing step of the single MBR scenes is selected
var kernel_size = 21@; // Radius of circular kernel in meters; possible walues: @ - ? (@ refers to no self-referencing; 210 meters delivers good results -
/¢ however value can be adjusted)

// Here variables regarding a possible disturbance-density-related filtering are selected

var c¢leaning_select = 'No'; // Options: 'Yes"; 'Mo' (for using & disturbance density related cleaning of the Delta-NBR result)

var threshold_conservative = ©.85; // Threshold creating binary map for filtering; threshold (range: ® and -1) has to be more conservative as final threshold
var kernel_clean_size = 45; // Kernel (circular) radius size in meters for the disturbance density related cleaning

var min_disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel

// Here the optien of an export of the results is selected
var export_select = 'MNo'; // Options: 'Yes'; 'No'

var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’

var export_select_singleNBRdates = "MNo'; // Options: "Yes'; 'No'’
l,n'llf B e e e e e e e e s
lln'lll End D'F the section that can be mdi‘FiEd b)' the user A R R R R R R R R R R R R R R R R R R R R R RN R R R R SRR R R ek e R R kR R R e R Sy
.I".-’ E e R g e S R S T S e e e e Y s g e gy ey e E Y s e R e
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Reminder: ANBR is Difference between NBR ; ., and NBR ,; .,
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Reminder: ANBR is Difference between NBR ; ., and NBR ,; .,

Delta

* NBRsignal only in 1%t period = No ‘regreening’ signal
* NBR signal only in 2" period = Change signal
* NBRssignal in both periods - No change signal

e ANBR shows reduced noise level

* ANBR = Canopy cover changes (disturbances) of a forest
* ANBR # Disturbance status of a forest!

l 1 (Canopy Disturbance)

"0 (No Canopy Disturbance) \ fl’ 1| 2I ' ’ 1 Kilometers




European
Commission

Exercise 1: Sensor Selection

B I B R e
21 Ij Definition of wariables that can be modified by the user FFErErR R R R R R R R R R R R R R R R R R R R R R R R R R F R F R R R R R E R TR TERFRTRE
22 ) R R R R R R IR IR R R R R R R R R AR R R R R R SR R TR R R R R R R R AR R IR R R R IR IR R S R R R AR R AR R R R IR AR R LA R AR TR EA R R R R EEE

24 // Investipation pericds (enter in format ‘yyy-mm-dd')}
25 war Start_base = '29014-01-21°;

26  wvar End_base = "2014-12-31";

27 war 5Start_second = '2815-81-281';

28 war End_second = '2915-12-31";

29 senso,- t

3@ // Sensor to be used (only for overlapping periods because delta-products between different sensor types result in incressed noise) p

31 war Sensor = 'L8'; // Type 'L8' for Landsat 8 if both investigation pericds intersect with the following period: 84.2813 - ongoing (lowest white noise level) es
32 /i Type '"L7' for Landsat 7 if both investigstion periods intersect with the following period: ©4.1999 - ongoing (elevated white noise level)

33 /i Type '"L5' for Landsat 5 if both investigstion periods intersect with the following period: ©3.1984 - 11.2011 (elevated white noise level)

34 /i Type "L78" for Landsat 7 and 8 if both investigstion periods intersect with the following period: 84.2813 - ongeing (reduced noise when "improve_L8")
35 /4 Type "L57" for Landsat 5 and 7 if both investigation periods intersect with the following period: @4.1999 - 11.2811 (elevated white noise level}

36 /i Type "52' for Sentinel-2 if both investigation pericds intersect with the following perdicd: ©86.2815 - ongoing (artifacts from remaining clouds)

37 war improve_L8 = 'Yes"; // Options: 'Yes'; 'Mo' (walid only add informstion of L7 if Delta-NBR is above certain 'improve_threshold®)
38 war improve_threshold = 8.85; // Threshold of L7 Delta-NBR signal above which it is taken into account for further processing

by loading any other geometry)

.

Selectlon: ps://en.wikipedia.org/wiki/List_of_FIPS_country_codes for country codes
S/LSIB_SIMPLE/2817").filterMetadata( ' country_co", 'equals’,countryname): // Simplified country border polygons

a) L7 SIB/20813").filterMetadata('cc', "equals’,countryname}; // Country border polygons of higher accuracy (slower)

b) 8 vy center on study area

ific wvariables are selected (all cloud masks can be combined and used together)

H MNo' (for wsing the L&-specific guality bands for clowd removal - only applicable with LE data)
c) L78 +improve_L8

'Mo" (for using the GEE Fmask algorithm)

- — 5 peions: ‘Yes'; 'Mo' (for using the GEE SimpleCloudScore algorithm)
51 war UnsureClouds_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using a modified version of the GEE SimpleCloudScore algorithm)
52 war clouwd_buffer = 588; // Buffer distance around detected clouds; possible wvalues: @-2 (default value of 2580 meters is already very conservative!)

53
54 // Here the forest masks and their *forest thresholds' are selected
55  wvar forest_mask_select = 'Roadless map'; // Options: 'Mo forest map'; "Roadless map'; '2815 Hansen map'; "2014 Hansen map'; '2813 Hansen map'; '2812 Hansen map'

56 war roadless_year = '2015 Roadless map'; // Options: '2016 Roadless map'; '2015 Roadless map'; '2814 Roadless map'
57 war hansen_treecover = 78; // Possible values: 8 - 1088

58 // Here the kernel size in meters for the self-referencing step of the single MBR scenes is selected
68 war kernel_size = 21@; // Radius of circular kernel in meters; possible walues: @ - ? (@ refers to no self-referencing; 210 meters delivers good results -

61 /¢ however value can be adjusted)

62

63 // Here variables regarding a possible disturbance-density-related filtering are selected

64 war cleaning_select = 'No'; // Options: 'Yes"; 'Mo' (for using @ disturbance density related cleaning of the Delta-NBR result)

65 war threshold_conservative = ©.85; // Threshold cresting binary map for filtering; threshold (range: ® and -1) has to be more conservative as final threshold
66 war kernel_clean_size = 45; / Kernel (circular) radius size in meters for the disturbance density related c¢ =aning
67 war min_disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel

69 // Here the opticn of an export of the results is selected

78 wvar export_select = 'Mo'; // Options: 'Yes'; 'No'

71 var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’

72 var export_select_singleNBRdates = "MNo'; // Options: "Yes'; 'No'’

74 I; B e e e e e e e e s
75 // End of the section that can be modified by the user *3#FFsssrrsresaeters e R b ErRErsERREEs R R bR SRR PR TRLEXTE TR ERTHTR AR EX LR EX TR LR E R R RS ETS
FE ) R R R R R R R SR R R R R R R R R R R AR R R R R R SR R TR R R R R R R R AR R IR R AR R R IR R S R R R AR R AR R R R R IR AR R LA R AR TR EE R R R TR R R EEE
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Example: Sensor Selection
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Example: Sensor Selection
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Example: Sensor Selection
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Exercise 2: Cloud Mask Selection

I; FEEFFFERFEEFEFE BT ER S EE AR F I FFF AR E IS F R T F B F IR E A BRI R R RIS R B AR A I F IR T FEFFEF I IR R X BRI R B R R XTI R R FEFFEF I FE IR R B R R XTI BRI R R I IR R F RS TR B R RS R ER B ER SR I F BB ERE
// Definition of wariables that can be modified by the USer FrEssrrs ettt sttt et R R R R R E R R R R PR E R PR R R R AR R TR R E R BT R EE S TR LR ES
If R R R R R R R R R R N R N R R R R N R R N R R R R R R I R R R N R R R A R RN R E IR AR R EI TR RER TR

/{ Investipation periods (enter in format 'yyy-mm-dd')
wvar Start_base = '2214-21-21";

var End_base = "2014-12-31";

wvar Start_second = '2815-81-281';

war End_second = '2815-12-31";

/{ Sensor to be used (only for overlapping periods because delta-products between different sensor types result in increased noise)
var Sensor = 'L8'; // Type 'L8' for Landsat 8 if both investigation pericds intersect with the following period: 84.2813 - ongoing (lowest white noise level)
/i Type '"L7' for Landsat 7 if both investigstion periods intersect with the following period: ©4.1999 - ongoing (elevated white noise level)
/i Type '"L5' for Landsat 5 if both investigstion periods intersect with the following period: ©3.1984 - 11.2011 (elevated white noise level)
/i Type "L78" for Landsat 7 and 8 if both investigstion periods intersect with the following period: 84.2813 - ongeing (reduced noise when "improve_L8")
/4 Type "L57" for Landsat 5 and 7 if both investigation periods intersect with the following period: @4.1999 - 11.2811 (elevated white noise level}
/i Type "52' for Sentinel-2 if both investigation pericds intersect with the following perdicd: ©86.2815 - ongoing (artifacts from remaining clouds)
var improve_L8 = 'Yes'; // Options: 'Yes'; 'Mo' (walid only add informstion of L7 if Delta-NBR is above certain 'improve_threshold®)

38 war improve_threshold = 8.85; // Threshold of L7 Delta-NBR signal above which it is taken into account for further processing
39
48 // Geographic area to be investigated (e.g. by loading any other geometry)
41 war countryname = "(B"; // Options: see https://en.wikipedia.org/wikisList_of_FIPS_country_codes for country codes
42  // war country = ee.FeatureCollection("UsSDOS/LSIE_SIMPLE/2017").filterMetadata( country_co’,'equals’,countryname); // Simplified country border polygons
43  war country = ee.FeatureCollection{"USD0S/L5IE/2013").filterMetadata( ' cc’, "equals ", countryname); // Country border polygons of higher accuracy (slowsr)
o4
45 wvar center = @; // Type '1' to automatically center on study area
47 // Here the cloud masking approach and specific variables are selected (2ll cloud masks can be combined and used together) CI |
4% war QB_select = 'Yes'; // Options: "Yes'; 'No' (for using the LB-specific gquality bands for cloud removal - only applicable with L8 data) OUd
49  wvar Fmask_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using the GEE Fmask algorithm) a
58 war SimpleCloudScore_select = 'Yes'; // Options: 'Yes'; 'No' (for using the GEE 5SimpleCloudScore algorithm) sks
51 war UnsureClouds_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using a modified version of the GEE SimpleCloudScore algorithm)
52 war clouwd_buffer = 588; // Buffer distance around detected clouds; possible wvalues: @-2 (default value of 2580 meters is already very conservative!) [
I . N cted
Se ectIOn. t map'; 'Roadless map'; '2815 Hansen map'; "2@14 Hansen map'; '2813 Hansen map'; '2012 Hansen map'

a) Cloud_buffer
b) Cloud_buffer
c) Cloud_buffer

65
66
67
68
69

dless map'; '2815 Roadless map'; '2814 Roadless map'

0 (meters)
of the szingle MBR scenes is selected
500 (meterS) possible wvalues: @ - ? (@ refers to no self-referencing; 218 meters delivers good results -

1500 (meterS) ted filtering are selected

TR T ITETENE ST LTe L = Yo 77 URTIUnS T Tes 5 e TorusIrng-2 Oisturbance density related cleaning of the Delta-NER result)

var threshold_conservative = ©.85; // Threshold creating binary map for filtering; threshold (range: ® and -1) has to be more conservative as final threshold
var kernel_clean_size = 45; / Kernel (circular) radius size in meters for the disturbance density related c¢ =aning

var min_disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel

// Here the optien of an export of the results is selected
var export_select = 'Mo'; // Options: 'Yes'; 'No'

var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’

var export_select_singleNBRdates = "MNo'; // Options: "Yes'; 'No'’
lln'lll" B e e e e e e e e s
If End DF the SECtiDn that can be deiFied by the user R R R R R R N R R R R R R R R R R R R R R R R R R R R R R S RN R R TR E R R R e e R R e R R R R
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Exercise 2: Cloud Mask Selection
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Exercise 2: Cloud Mask Selection
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Exercise 2: Cloud Mask Selection
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wvar Start_base =
var End_base =

var Sensor =
ff Type
/i Type
/i Type
ff Type
/i Type
var improve_L8 =

var countryname =
ff war country =

var center =

var
var
58  war

ca -

Selection:

a) Filtering
b) Filtering
c) Filtering

SimpleCloudScore_select

Immssmar Lonsde  mnlome

"Yes'; // Options:
var improve_threshold = @.85; // Threshold of L7 Delta-NBR signal abowve which it is taken into account for further processing
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Exercise 3: Noise Filtering

llfl.( FEEFFFERFEEFEFE BT ER S EE AR F I FFF AR E IS F R T F B F IR E A BRI R R RIS R B AR A I F IR T FEFFEF I IR R X BRI R B R R XTI R R FEFFEF I FE IR R B R R XTI BRI R R I IR R F RS TR B R RS R ER B ER SR I F BB ERE
// Definition of wariables that can be modified by the USer FrEssrrs ettt sttt et R R R R R E R R R R PR E R PR R R R AR R TR R E R BT R EE S TR LR ES
,l",l'r R R R R R R R R R R N R N R R R R N R R N R R R R R R I R R R N R R R A R RN R E IR AR R EI TR RER TR

/{ Investipation periods (enter in format 'yyy-mm-dd')
'2914-81-21";

'2914-12-31";

wvar Start_second = '2815-81-281';

war End_second = '2815-12-31";

/{ Sensor to be used (only for overlapping periods because delta-products between different sensor types result in increased noise)
'L8'; /f Type 'L8' for Landsat & if both investigation periocds intersect with the following periocd: ©4.2813 - ongoing (lowest white noise level)

'L7' for Landsat 7 if both investigation periods intersect with the following period: 84.1999 - ongoing (elevated white noise level)

'L5' for Landsat 5 if both investigation periods intersect with the following period: @3.1984 - 11,2811 (elevated white noise level)

"L78" for Landsat 7 and 8 if both investigation periods intersect with the following period: 84.2813 - ongoing (reduced noise when "improve_L8")
'L57" for Landsat 5 and 7 if both investigation periods intersect with the following period: @4.1999 - 11.20811 (elevated white noise lewel)

*52' for Sentinel-2 if both investigation periods intersect with the following pericd: 86.2815 - ongoing (artifacts from remaining clouds)
'Yes'; 'Mo' (valid only add information of L7 if Delta-NBR is above certain "'improve_threshold')

// Geographic area to be investigated (e.g. by loading any other geometry)

"CB"; // Options: see https://en.wikipedia.org/wiki/List_of_FIPS_country_codes for country codes
ee.FeatureCollection("USDOS/L5IB_SIMPLE/2017").filterMetadata( country_co’, 'equals’,countryname); // Simplified country border polygons
var country = ee.FeatureCollection("USD05/LSIE,/2813").FfilterMetadatal ' cc', "equals ", countryname); // Country border polygons of higher accuracy (slowsr)

@; /f Type '1' to automatically center on study area

// Here the cloud masking approach and specific variables are selected (&ll cloud masks can be combined and used together)
QB_select = 'Yes'; // Options:
Fmask_select = 'ves'; // Options:
= 'Yes'; // Options:

LY

“Yes'; 'No' (for using the L&-specific guality bands for cloud removal - only applicable with L8 data)
"Yes'; 'Mo" (for using the GEE Fmask algorithm)
'Yes'; 'Mo' (for using the GEE SimpleCloudScore algorithm)

4 Ot i e s VsV VRIS F e s dees o emn AT o aamee e A S CEC CdmelaflonadCenmn =] cneddibm

ervative!)

NO . - map' 3 (Distl;"b
Yes (threshold = 0.02; kernel = 45; min_disturbances = 3) ®nsiy ANnce.
Yes (threshold = 0.02; kernel = 150; min_disturbances =5) - 1/

63 // Here variables regarding a possible disturbance-density-related filtering are selected

64 war cleaning_select = 'No'; // Options: 'Yes"; 'Mo' (for using @ disturbance density related cleaning of the Delta-NBR result)

65 war threshold_conservative = ©.85; // Threshold cresting binary map for filtering; threshold (range: ® and -1) has to be more conservative as final threshold
66 war kernel_clean_size = 45; / Kernel (circular) radius size in meters for the disturbance density related c¢ =aning

&7  war min=disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel I
69 // Here the opticn of an export of the results is selected

78 wvar export_select = 'Mo'; // Options: 'Yes'; 'No'

71 var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’

72 var export_select_singleNBRdates = "MNo'; // Options: "Yes'; 'No'’

73

?’4 l'lllllf B e e e e e e e e s
?5 J'ln"r End DF the SECtiDr‘I that can be deiFied b)' -the user R R R R R R N R R R R R R R R R R R R R R R R R R R R R R S RN R R TR E R R R e e R R e R R R R
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Exercise 3: Noise Filtering
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Exercise 3: Noise Filtering

Filtering = Yes (threshold = 0.02; kernel = 45; min_disturbances = 3)
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Exercise 3: Noise Filtering

Filtering = Yes (threshold = 0.02; kernel = 150; min_disturbances = 5)
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Exercise 4: Threshold Selection in GIS

I; FEEFFFERFEEFEFE BT ER S EE AR F I FFF AR E IS F R T F B F IR E A BRI R R RIS R B AR A I F IR T FEFFEF I IR R X BRI R B R R XTI R R FEFFEF I FE IR R B R R XTI BRI R R I IR R F RS TR B R RS R ER B ER SR I F BB ERE
// Definition of wariables that can be modified by the USer FrEssrrs ettt sttt et R R R R R E R R R R PR E R PR R R R AR R TR R E R BT R EE S TR LR ES
If R R R R R R R R R R N R N R R R R N R R N R R R R R R I R R R N R R R A R RN R E IR AR R EI TR RER TR

/{ Investipation periods (enter in format 'yyy-mm-dd')
wvar Start_base = '2214-21-21";

var End_base = "2014-12-31";

wvar Start_second = '2815-81-281';

war End_second = '2815-12-31";

/{ Sensor to be used (only for overlapping periods because delta-products betwsen different sensor types res
var Sensor = 'L8'; // Type 'L8' for Landsat 8 if both investigation pericds intersect with the following periou
/i Type '"L7' for Landsat 7 if both investigstion periods intersect with the following period:
Ji{ Type '"L5' for Landsat 5 if both investigstion periods intersect with the following period: @3.1984 =
/i Type "L78" for Landsat 7 and 8 if both investigstion periods intersect with the following period: 84.20913 =
f{ Type "L57" for Landsat 5 and 7 if both investigation periods intersect with the following period: @4.1999 - 11.2@
/i Type "52' for Sentinel-2 if both investigation pericds intersect with the following perdied: 86.2815 - ongoing (artifact
var improve_L8 = 'Yes'; // Options: 'Yes'; 'Mo' (walid only add informstion of L7 if Delta-NBR is above certain 'improve_threshold®)
var improve_threshold = @.85; // Threshold of L7 Delta-NBR signal abowve which it is taken into account for further processing

// Geographic area to be investigated (e.g. by loading any other geometry)

var countryname = "(B"; // Options: see https://en.wikipedia.org/wiki/List_of_FIPS_country_codes for country codes

/i var country = ee,FeatureCollection("USDOS/LSIE_SIMPLE/2017").filterMetadata( country_co’, 'equals’,countryname); // Simplified country border polygons
var country = ee.FeatureCollection("USD05/LSIE,/2813").FfilterMetadatal ' cc', "equals ", countryname); // Country border polygons of higher accuracy (slowsr)

var center = @; // Type '1' to automatically center on study area

// Here the cloud masking approach and specific variables are selected (&ll cloud masks can be combined and used together)

var QB_select = 'Yes'; // Options: “"Yes'; 'No' (for using the L8-specific guality bands for cloud removal - only applicable with L& data)

var Fmask_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using the GEE Fmask algorithm)

var SimpleCloudScore_select = 'Yes'; // Opticns: 'Yes'; 'No' (for using the GEE SimpleCloudScore algorithm)

var UnsureClouds_select = 'Yes'; // Options: 'Yes'; 'Mo' (for using a modified version of the GEE SimpleCloudScore algorithm)

var cloud_buffer = 588; // Buffer distance around detected clouds; possible wvalues: @-2 (default value of 2580 meters is already very conservative!)

// Here the forest masks and their 'forest thresholds' are selected

var forest_mask_select = 'Roadless map'; // Options: 'Mo forest map'; "Roadless map'; '2815 Hansen map'; 20814 Hansen map'; '2813 Hansen map'; '2812 Hansen map'
var roadless_year = '2015 Roadless map'; // Options: '2016 Roadless map'; '2015 Roadless map'; '2814 Roadless map’

var hansen_treecover = 78; // Possible values: @ - 128

// Here the kernel size in meters for the self-referencing step of the single MBR scenes is selected
var kernel_size = 21@; // Radius of circular kernel in meters; possible walues: @ - ? (@ refers to no self-referencing; 210 meters delivers good results -
/¢ however value can be adjusted)

// Here variables regarding a possible disturbance-density-related filtering are selected

var c¢leaning_select = 'No'; // Options: 'Yes"; 'Mo' (for using & disturbance density related cleaning of the Delta-NBR result)

var threshold_conservative = ©.85; // Threshold creating binary map for filtering; threshold (range: ® and -1) has to be more conservative as final threshold
var kernel_clean_size = 45; / Kernel (circular) radius size in meters for the disturbance density related c¢ =aning

var min_disturbances = 3; // Minimum number of crown cover disturbance events per cleaning kernel

// Here the optien of an export of the results is selected
var export_select = 'MNo'; // Options: 'Yes'; 'No'

var export_select_singleNSRs = 'MNo'; // Options: "Yes'; 'No’

var export_select_singleNBRdates = "MNo'; // Options: "Yes'; 'No'’
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