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/i Delta-rMBR Forest Canopy Disturbance Mapping Approach (Version 1
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Project: ReCaREDD - JRC of the European Commission

/f
/o
/Sl * Close to real time monitoring of canopy cover changes possible
/fF
i/ * SR-TOA Combination (SR data with 'simpleCloudScore®' band coming from TOA data)
/Sl F Basic methodology described in the paper published in the Remote Sensing journ

= Updates to the GEE script (development versions and script manual):

& Updates to the GEE script (latest archived version):

*

*

Further information and pre-processed data:

//

//

/f

/!
/o
/o F
/f
‘II‘I{)F»:»:»:

Author:  Andreas Langner (SvB)
Email: andi.langner@gmail.com, andreas-johannes.langner@ec.europa.eu

Disturbances can be interpreted as forest degradation events (after threshold -e.g.

*
E;
// * Purpose: Mapping all kind of canopy disturbances (natural or human induced) within (semi-)evergreen forests
e
: In order to separate natural from human disturbances we recommend manual screening of the data by an experienced human interpreter

e s 3 e o R R R R o o

8.82- is applied to separate signal from noise)

http://www.mdpi.com/26872-4292/16/4/544
https://github.com/Andil974/Forest-degradation-monitoring
https://doi.org/18.5281/zenodo. 1014728
http://forobs.jrc.ec.europa.eu/recaredd/

cursor’,

var panel = ui.Panel();
panel.style().set({
width: "486px",
position: ‘bottom-right®,
border : "lpx solid #80606a°,

Header = ui.label('Delta-rNBR Parameters:’,{fontWeight: "bold', fontSize:
var Subheaderl = ui.label('Investigation periods:',{fontWeight: 'bold'});
var label Start base select = ui.label('Start of base period:');
var Start_base_select = ui.Textbox({

value: "20816-81-81°,

style: {width : "98px'},

onChange: function(text) {
var Start_base = text

label End base select = ui.label('End of base period:
End_base_select = ui.Textbox({

value: "20816-12

style: {width

onChange: funct
var End_base

Iy
var label Start second select = ui.label('Start of second period:');
var Start_second_select = ui.Textbox({

value: "20817-81-81°,

style: {width : "9@px'},

onChange: function(text) {

var Start_second = text

"20px", textAlign: “center'});

Open ‘Delta-rNBR.txt’
file and copy all script
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Google Earth Engine

B315] Docs Assels Deha-rNBR_V1.6 *

Filter scripts... NEW ~

~ Owner (1)
~ users/andilangner/default
» GEE-Course
» Library_of_various_attempts
» Operational
B Delta-TNBR_V1.6 BEO
i Landsat Explorer
b Roadless_export
I Sentinel-2 Explorer
W Test
+ Writer
+ Reader (1)
» Examples
= Archive (1)
+ trial

FEERbEEcovovwewnm

Paste script into
code editor of
Google Earth Engine
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&« (& [ﬂ Secure | https://code.earthengine.google.com,/221cccf6cff3030493bab351d8376ec

awE EBR® A

Google Earth Engine

Search places and datasets...

Help ~

andi.langner ~

Seripts Ul ] Deha-rNB GetLink | Save -. Run lnm 'E Inspector [T ] Tasks

Filter scripts... “

~ Owner (1)
~ users/andilangner/default
» GEE-Course
» Library_of_various_attempts
» Operational
h Deha-rNBRV1.6
[ Landsat Explorer
W Roadless_export
I Sentinel-2 Explorer
[ Test
+ Writer
» Reader (1)
» Examples
~ Archive (1)
+ trial

B@o

N

"

[f * Project:
"o

/f * Purpose:
"ot

"o

"o

"o

/i * Info:
"o

"o

"o

"ot

"o

{f * Author:
I * Email:
"

Delta-rNBR Forest Canopy Disturbance Mapping Approach (Version 1.8)
B Ll LT T

ReCaREDD - JRC of the European Commission

Mapping all kind of canopy disturbances (natural or human induced) within {semi-
Disturbances can be interpreted as forest degradation events (after threshold -e

€lose to real time monitoring of canopy caver changes pessible

SR-TOA Combination (SR data with 'simplecloudScore’ band coming from TOA data)

Basic methodology described in the paper published in the Remote Sensing journal:

Updates to the GEE script (development versions and script manuzl):
Updates to the GEE script (lastest archived version):
Further information and pre-processed data:

Andreas Langner {SvB)
andi.langner@gmail.com, andreas-johannes.langner@ec.europa.eu

)evergreen forests

.g. B.82- is applied to separate signal .
In order to separate natural from human disturbances we recommend manual screening of the data by an experienced human i Sta rt Scrl pt

srrwEramrrEnen

use print(...) to write to this console.

Click ‘Run’ to

http:/ fwaw. mdpi . com/2072-4202/10/4/544

https://github.com/Andil974/Forest-degradation-monitoring
https://doi.org/1@.5281/zenodo. 1814728
http://forobs. jrc. ec. europa. eufrecaredd/
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/7 Definition of user interface (FOr Anput of the USER In @ GUL) #%%## st ssssrrtsstssssssssrrtsrissstssssristrissstssssshssrisssisssssstarsississsssntinss
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Map.style(}.set{ cursar’, "hand');

var panel =

ui.Panel();

panel.style{).set({
width: “4eepx’,

position:

border :
i

var Header = ui.lLabel{ 'Delta-rNBR Paraweters:’ ,{fontWeight: 'bold’, fontSize: '28px”, textAlign:

‘bottam-right’,

"1px solid wedesed’,

var Subheaderl = ui.label{'Investigation periods:',{fontWeight: 'bold"});
var label_Start_base_select = wi.label('Start of base period:');
var start_base_select = ui.Textbox({
value: 'ze16-@1-917,
style: {width :
cnchange: function{text) {
var Start_base = text

1
hH

'9dpx"},

var label_End_base_select = ui.label{'End of base period:');
var End_base_select = ui.Textbox{{
value: '2@16-12-317,
style: {width :
cnchange: function{text) {
var End_base = text

}

'9dpx"},

var label_Start_second_select = ui.label{'Start of second period:');
var start_second_select = ui.Textbox({
value: 'ze17-@1-917,

style: {width :

'9dpx"},

onchange: function(text) {
var Start_second = text

1
hH

var label_End_second_select = ui.label('End of second period:');
var End_second_select = ui.Textbox({

wvalue:

zelv-12-317,
style: {width :

'9@px”, textAlign: “right'},

onthangs: function(text) {
var End_second = text

1
hH

var label_Sensor_selact = ui.label{'Sensor selection:',{fontWeight: 'bald'});
var sensor_select = ui.Select({

items: [

{1label:
{label:

wvalue:

onChange: function(value) {
var Sensor = value

b

« I—————

“center”});

‘Landsat &', value: 'L&'},{label: 'Landsat 7', value: 'L7'},{label: 'lLandsat §', walue: "L5'},{label: °Landsat 4', value: 'L4'},
‘Landsat 7/8°, value: "L78'},{label: 'Landsat 5/7°, value: 'L57"},{label: "Landsat 4/5', value: 'L45'},{label: ‘'Sentinel 2°, value: '52'}],
e,
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H Inspector [T Tasks

wsp s=aiee | Delta-rNBR Parameters:
Pull up slider to ] [
Start of base period:
enlarge map ECTy
End of base period:
Start of second period:
[2017.01:01 |
f End of second period:
S wSCo = o EZZh
Sensor selection:

Landsat 8

¥ Improve Landsat 7

Q::zou lyuv: s BRANS. G A o ¢ I Improving threshold Landsat 7 (0 - 0.3):
|

Buffer distance for sensor errors (0 - 10 pixel):
Country or AOI selection:
Cambodia s

|| Use AOI (polygon) instead of country

¥ Center on selected area

Zoomlevel under center option (1 - 24):

Parameters for cloud masking:

¥ Cloud flag (Pixel-QA band)

\/ Cloud-shadow flag (Pixel-QA band)

¥ Cloud-confidence flag (Pixel-QA band)
°| & Cirrus-confidence flag (Pixel-QA band)
'| # Cloud-shadow flag (SR-Cloud-QA band)

¥ SimpleCloudScore flag V1 (SimpleCloudScore ToA)

- | ¥ SimpleCloudScore flag V2 (SimpleCloudScore ToA)

' Cloud buffer (0 - 2,500 meters):

Forest mask selection:

Year of forest mask (2012 - 2016):

Termsoftse 4
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Google
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Help ~  andi.langner ~

Delta-rNBR Parameters:
Investigation periods:
Start of base period
0
End of base period
2016-12-31

Start of second period:

End of second period:
2017-12-31
Sensor selection:
Landsat 8
«'Improve Landsat 7

Improving threshold Landsat 7 (0 - 0.3)

Buffer distance for sensor errors (0 - 10 pixel):

Country or AOI selection:
Cambodia
Use AOI (polygon) instead of country
! Center on selected area

Zoomlevel under center option (1 - 24):

Parameters for cloud masking:

! Cloud flag (Pixel-QA band)

+/ Cloud-shadow flag (Pixel-QA band)

' Cloud-confidence flag (Pixel-QA band)

I Cirrus-confidence flag (Pixel-QA band)

I Cloud-shadow flag (SR-Cloud-QA band)

¥ SimpleCloudScore flag V1 (SimpleCloudScore ToA)
+/ SimpleCloudScore flag SimpleCloudScore ToA)

Cloud buffer (0 - 2,500 meters):

Forest mask selection:

Hansen map (2012 - 2016)

Year of forest mask (2012 -2016):
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H Inspector [T Tasks

msp s=aice | Delta-rNBR Parameters:

Investigation periods:
Start of base period:
Cosoror
End of base period:
Start of second period:
]
End of second period:

o e s parameters for

DAKOTA o 0N § R | 2017-12-31 |

ArNBR
(Default settings

Landsat 8

¥ Improve Landsat 7

Q::zou fyuv:lumco b K oy ‘ 3 A i : 5 : fO r La n d S a t) Improving threshold Landsat 7 (0 - 0.3):

Buffer distance for sensor errors (0 - 10 pixel):
Country or AOI selection:
Cambodia s

|| Use AOI (polygon) instead of country

¥ Center on selected area

Zoomlevel under center option (1 - 24):

Parameters for cloud masking:

¥ Cloud flag (Pixel-QA band)

\/ Cloud-shadow flag (Pixel-QA band)

¥ Cloud-confidence flag (Pixel-QA band)
°| & Cirrus-confidence flag (Pixel-QA band)
'| # Cloud-shadow flag (SR-Cloud-QA band)

¥ SimpleCloudScore flag V1 (SimpleCloudScore ToA)

- | ¥ SimpleCloudScore flag V2 (SimpleCloudScore ToA)

' Cloud buffer (0 - 2,500 meters):

Forest mask selection:

Year of forest mask (2012 - 2016):

Termsoftse 4
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N KR [ || o [0 Tusks
msp s=aice | Delta-rNBR Parameters:
~ | Investigation periods:
Start of base period:

20160101

to start processing U——
(with default values) ;

Start of second period:

(20170101 |

End of second period:
20171231

Sensor selection:

Landsat 8

¥ Improve Landsat 7

p.:uon ‘nm P ) X3 Improving threshold Landsat 7 (0 - 0.3):

Buffer distance for sensor errors (0 - 10 pixel):

Default values: T

Cambodia s

A re a : Ca m b o d i a || Use AOI (polygon) instead of country

¥ Center on selected area

Period: 01.01.2017 - 31.12.2017 T s
Sensor: Landsat 8

Parameters for cloud masking:
Forest mask: Global Forest Cover 2016 e

et C \/ Cloud-shadow flag (Pixel-QA band)
. ¥ Cloud-confidence flag (Pixel-QA band)
¥ Cirrus-confidence flag (Pixel-QA band)
| # Cloud-shadow flag (SR-Cloud-QA band)
¥ SimpleCloudScore flag V1 (SimpleCloudScore ToA)
| ¥ simpleCloudScore flag V2 (SimpleCloudScore ToA)
A5 | Cloud buffer (0 - 2,500 meters):
Forest mask selection:
Hansenmap (2012-2016) &

Year of forest mask (2012 - 2016):

4_'
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Goode Earth Engine | Search places and datasets... “ Help ~  andilangner ~
T L —— = T = I —

f' (,‘AM ion periods:
vlsomou L PABROEN J
: .
L L - | 7 pehaNBRLE2017-12:31-2016.01-01 Map automatlcally zooms to
M ~ +
i e " Date-Second L8 2017-01-01 - 2017-12-31 :
5 Mk selected area and ArNBR is
7 3 e NER-Second L8 2017-01-01 - 2017-12-31
\ 1 SISAKET
NN ¢ ’ Date-Base L8 2016-01-01 - 20161231 calculated (process bar)
! #oE5EN ¢ - & ¢ 2%
orutg B ¥ N P ‘ NER-Base L8 2016-01-01 - 2016-12-31 s
” ./ N ) N b, |
e A @ i B d
DNG'\WABURI ") < ‘,v_ H Ha map 2016 End of second period:
mme’: e :"\ e, ) i ? 20171231
417 NAKHONY=~ L »
NAYOK” |, Sensor selection:

=~ PRACHIN BURI _

Landsat 8

SAKAEO Nhd
l |  Improve Landsat 7

| Improving threshold Landsat 7 (0 - 0.3):
0.08
{ Buffer distance for sensor errors (0 - 10 pixel):

)| — 1

Country or AOI selection:

Cambodia s
|| Use AOI (polygon) instead of country
: ¥ Center on selected area

Zoomlevel under center option (1 - 24):

Parameters for cloud masking:

¥ Cloud flag (Pixel-QA band)

\/ Cloud-shadow flag (Pixel-QA band)

i Cloud-confidence flag (Pixel-QA band)

¥ Cirrus-confidence flag (Pixel-QA band)

I Cloud-shadow flag (SR-Cloud-QA band)

¥ SimpleCloudScore flag V1 (SimpleCloudScore ToA)
¥ SimpleCloudScore flag V2 (SimpleCloudScore ToA)

Cloud buffer (0 - 2,500 meters):

500
Forest mask selection:
Hansenmap (2012-2016) &
Year of forest mask (2012 - 2016):
2016 ¥
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Goode Earth Engine | Search places and datasets... Help ~  andilangner ~
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o 9 v [f » / cet) ';rm:n i e Delta-rNBR Parameters:
=N 6 A \,/ ."“ m sARAA ," ‘;H) :‘;M Investigation periods:
s \ ! cm:vnuuu,{ f I i wksomou J/CHAROEN
= K " ' otehs T -5 H ! Start of base period:
8 ¥, ORI AAE b e
TA‘\ (i = - s o A T 2016-01-01
Fatl 4 \ = :
7 | ArNBR s visualized: End of baseperio:
7 ‘, 2016-12-31
.Y . .
Y @( | White color: Forest area (semi-evergreen) Sttofsecond perod
LOPBUM\V Tt 4 [2017.01:01 |
2 o | Red color: Canopy dlsturbances _
" SARABURI. £ End of second period:
! d NN ~ - -
NAKHON 4'5! aNED. - \ 20171231
Sensor selection:
Landsat & s

| [/ Improve Landsat 7

| Improving threshold Landsat 7 (0 - 0.3):

0.08
{ Buffer distance for sensor errors (0 - 10 pixel):

)| — 1

Country or AOI selection:

Cambodia S
|| Use AOI (polygon) instead of country
|  Center on selected area

l Zoomlevel under center option (1 - 24):

Parameters for cloud masking:

¥ Cloud flag (Pixel-QA band)

\/ Cloud-shadow flag (Pixel-QA band)

i Cloud-confidence flag (Pixel-QA band)

¥ Cirrus-confidence flag (Pixel-QA band)

I Cloud-shadow flag (SR-Cloud-QA band)

¥ SimpleCloudScore flag V1 (SimpleCloudScore ToA)
¥ SimpleCloudScore flag V2 (SimpleCloudScore ToA)

Cloud buffer (0 - 2,500 meters):

At this zoom level no

500
canopy disturbances visible Fores mask sletion:
Hansenmap (2012-2016) ¢
Year of forest mask (2012 - 2016):
2016 ¥

(I ¢ |
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Search places and datasets..

Google Earth Engine
Defta-TNBR_V1.6 *

LIl AR

Changing zoom level via:

+ and — buttons
Mouse wheel

Map navigation:

Mouse click (left)

Help ~  andilangner ~

Layers

-
Map

Delta-rNBR Parameters:

“

At higher zoom level canopy
disturbances (detected
within second period and
not visible in first period)
become visible

\ Investigation periods:

s Start of base period:

Map data ©2018Google 2kmL_ 1

2016-01-01
End of base period:
2016-12-31
Start of second period:
2017-01-01
End of second period:
2017-12-31
Sensor selection:
Landsat 8 H

+ Improve Landsat 7

Improving threshold Landsat 7 (0 - 0.3):

0.08
Buffer distance for sensor errors (0 - 10 pixel):
1
Country or AOI selection:
Cambodia [
Use AOI (polygon) instead of country
¥ Center on selected area
Zoomlevel under center option (1 - 24):
8

Parameters for cloud masking:

¥ Cloud flag (Pixel-QA band)

+ Cloud-shadow flag (Pixel-QA band)

+ Cloud-confidence flag (Pixel-QA band)

¥ Cirrus-confidence flag (Pixel-QA band)

¥ Cloud-shadow flag (SR-Cloud-QA band)

¥ SimpleCloudScore flag V1 (SimpleCloudScore ToA)
+ SimpleCloudScore flag V2 (SimpleCloudScore ToA)

Cloud buffer (0 - 2,500 meters):

500
Forest mask selection:
Hansen map (2012 - 2016) -
Year of forest mask (2012 - 2016):
2016 ™
TermsofUse ¢ »
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N
Pattaya City
WaINDT
o
[3]
Gulf of
hastand

Tavang

t Layers

o] HolAn

Map  Satellite

cettine [ swve - o T vt ] [ Console B A

Delta-rNBR Parameters:

. Investigation periods:
wa

Investigation periods:

Start of base period (e.g. 01.01.2016)
End of base period (e.g. 31.12.2016)

ArNBR parameters:

Year 2016

|

Year 2017

|

Start of base period:
2016-01-01

End of base period:
2016-12-31

Start of second period:
2017-01-01

End of second period:

Start of second period (e.g. 01.01.2017)
End of second period (e.g.31.12.2017)

| max 2016

max 2017

- ArNBR will only show changes in canopy
cover occurring in second period (but not present in first period)

A 2017-2016

- Selected periods have to fit to the choice of the satellite sensors
(non fitting sensor/period combinations result in error messages)

— ) e

2017-12-31
Sensor selection:
Landsat 8 H
| ] «/Improve Landsat 7
Improving threshold Landsat 7 (0 - 0.3):
0.08

% Buffer distance for sensor errors (0 - 10 pixel):

Country or AOI selection:
Cambodia [
Use AOI (polygon) instead of country

¥ Center on selected area

Zoomlevel under center option (1 - 24):

h Ran|
H
8
- T o ogons T i
e Ll Phnom Penh G Q' Phan Rang - Parameters for cloud masking:
(LT cieong NLMSRING o Béo Loc Thép Cham
negnvs @ * Y EE3  Cloud flag (Pixel-QA band)
Koo Koo KiongTa K100 Tay Ninh y
T e Khmau ‘:'n!l \:1'1'1\3 ° o] / Cloud-shadow flag (Pixel-QA band)
) - o amigt 18I Kron o ] 0120 em
! o 2] o msg%‘ﬂ,’fé'b + Cloud-confidence flag (Pixel-QA band)
o S:0e Al > - foss ]
ik firongr < et Ho'Chi'- oBien Hoa 2 Fijan Thig ¥ Cirrus-confidence flag (Pixel-QA band)
R amchs Minh City
Krong Preah ‘B e = © ¥ Cloud-shadow flag (SR-Cloud-QA band)
n
m{sﬁl[r;?ﬁ‘!‘:* ) h l)ﬁn"um 2 Déc gl [os ] - LBOG' 7
1ianon au S >
o i " L“?u 4N TanAn e ne SimpleCloudScore flag V1 (SimpleCloudScore ToA)
fiRiny =
£ Long Xuyén L Ving Tau ¥ SimpleCloudScore flag V2 (SimpleCloudScore ToA)
3 o
Ha Tién Q a
Phu Quoc eV A:h’” Cloud buffer (0 - 2,500 meters):
Bén Tre
Rech Gid ConsTho . gy 500
aLs?
N Forest mask selection:
[N Vi Thanh [gac)
. Hansen map (2012-2016) &
Séc Trang [ouss }
e Year of forest mask (2012 - 2016):
Bac Liéu
o Vinh Chau 2016 ¥
Ca Mau Map data €2018 Google | 20km L1 [ Termsof e 4 »
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ArNBR parameters: Landsat 5
g
Sensor selection: Lendest
m ¢ Landsat 7/8
P - Landsat 8 (both investigation periods intersect: 04.2013 - present) Landsat 5/7
- Landsat 7 (both investigation periods intersect: 04.1999 - present) Landsat 4/5
bz - Landsat 5 (both investigation periods intersect: 03.1984 - 11.2011) Sentinel 2
ok - Landsat 4 (both investigation periods intersect: 07.1982 - 12.1993) Lt
| - Landsat 7/8 (both investigation periods intersect: 04.2013 - present) [T morovna s andee7 0-031
- Landsat 5/7 (both investigation periods intersect: 04.1999 - 11.2011) rﬁsuffe,dis.mforsem.emrs(o.wmxenz |
#¥e | - Landsat 4/5 (both investigation periods intersect: 03.1984 - 12.1993") = ‘
| - Sentinel 2 (both investigation periods intersect: 06.2015 - present) 0:”:’”‘)‘ :
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Parameters for cloud masking:

¥ Cloud flag (Pixel-QA band)

+ Cloud-shadow flag (Pixel-QA band)

+ Cloud-confidence flag (Pixel-QA band)

¥ Cirrus-confidence flag (Pixel-QA band)

+ Cloud-shadow flag (SR-Cloud-QA band)

¥ SimpleCloudScore flag V1 (SimpleCloudScore ToA)
+ SimpleCloudScore flag V2 (SimpleCloudScore ToA)

Cloud buffer (0 - 2,500 meters):

500
Forest mask selection:
Hansen map (2012 - 2016)
Year of forest mask (2012 - 2016):
2016 ™
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De~w [ / / e L i -‘Tﬂno:n Delta-rNBR Parameters:
r'i\l;, "‘, ; @ ;‘ s?mnw l'\ Fivestgiton pesiodss
- \, @ ‘ —_— - - Start of base period:
ArNBR parameters: awreoror |
Q;’ ua,_, S . End of base period:
i Sensor SelecthnZ 20161231
. id] o N Start of second period:
o =0 | Option for Landsat 7 (or combinations L7, L78, L57): (]
M::“‘ ) - Due to a sometimes elevated noise level of Landsat 7 data, a tick mark et scenaperes
g next to ‘Improve Landsat 7’ allows to only use L7 data if it is above a Sonso selection:
1 certain threshold (default is TRUE) | ==
. o Je . ¥ Improve sat7
- This threshold can be set by the below sliding bar ‘Improving threshold - T
Landsat 7’ (default 0.08) e
{ Buffer distance for sensor errors (0 - 10 pixel):
1 1
Country or AOI selection:
|1 Use AOI (polygon) instead of country
& ¥ Center on selected area
. Zoomlevel under center option (1 - 24):
8

Parameters for cloud masking:

¥ Cloud flag (Pixel-QA band)

\/ Cloud-shadow flag (Pixel-QA band)

i Cloud-confidence flag (Pixel-QA band)

¥ Cirrus-confidence flag (Pixel-QA band)

I Cloud-shadow flag (SR-Cloud-QA band)

¥ SimpleCloudScore flag V1 (SimpleCloudScore ToA)
¥ SimpleCloudScore flag V2 (SimpleCloudScore ToA)

Cloud buffer (0 - 2,500 meters):

500

Forest mask selection:
Hansen map (2012 - 2016) -

Year of forest mask (2012 - 2016):
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09~y f / L : ; Delta-NBR Parameters:
’r"'l “3’ 7 ) B STR“MM f Investigation periods:

= \l 18 - ————— = . Start of base period:

]
ArNBR parameters: “msaon |

P o ‘
[31 L rrv End of base period:
i Sensor SelecthnZ 2016-12:31

. N Start of second period:

s 2.0 'In case of sensor errors (one of the Landsat bands shows values < 0; e.g. SLC

- 1

wen | error in Landsat 7), a buffer (in pixels) is removed around these errors as
some bands might show artifacts.

20170101 |
End of second period:
Sensor selection:

Landsat 8

Using the slider ‘Buffer distance for sensor errors’ the buffer distance can be
adjusted (default 1 pixel)

| “improve Landsat 7

7 1mproving threshold Landsat 7 (0 - 0.3):

0.08
K'@’ =5 > G y g B -
Mwmz \ 5 $ YD N . 1 Buffer distance for sensor errors (0 - 10 pixel):
ot ’ b (@ ) !
° \ 3 3 K '
& b IS > 2 — 1
Country or AOI selection:
Cambodia 8
“ || Use AOI (polygon) instead of country
| ~ Center on selected area
Zoomlevel under center option (1 - 24):
8

Parameters for cloud masking:

¥ Cloud flag (Pixel-QA band)

\/ Cloud-shadow flag (Pixel-QA band)

i Cloud-confidence flag (Pixel-QA band)

¥ Cirrus-confidence flag (Pixel-QA band)

I Cloud-shadow flag (SR-Cloud-QA band)

¥ SimpleCloudScore flag V1 (SimpleCloudScore ToA)
¥ SimpleCloudScore flag V2 (SimpleCloudScore ToA)

Cloud buffer (0 - 2,500 meters):

500
Forest mask selection:
Hansenmap (2012-2016) &
Year of forest mask (2012 - 2016):
2016 ¥
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Go g[e Earth Engine Search places and datasets.. n :::t:ZTThE
Deta-rNBR V1.6 * T R EEETE [ nspecior G0 Tasks [ .
09w - e wse sseiee | | Delta-rNBR Parg z:e:m -
_L E1) ARS RS [ HEl An Investigation periods: Ba_:;dos
- - - — — Start of base period: Bassas da India
ArNBR parameters:
Hl End of base period: Beli:m
Country or AOQI selection:
id] ! Start of second period: Bermuda
w7 | - Whole country can be selected from drop-down list e
(https://en.wikipedia.org/wiki/List_of FIPS country_codes) Froctateonapeios | s e
. w| - Areaof interest can be inserted by using ‘Draw a shape’ function of GEE T B
mum 1. Draw polygon = et | o o e
oo 2. Click ‘Run’ button = Restart of script - ——
3. Enter all ArNBR parameters
Toy Buffer distance for sen: Burms
pao 4. Tick box ‘Use AOI (polygon) instead of country’
L B e "| Country or AOI selectiof ~ Czmbodiz
5. Click on ‘Run Delta-rNBR’ button e I
- The tick box ‘Center on selected area’ allows jumping to a selected area b
¥ Center on selected area
(default: TRUE; in case of recalculating a certain area, unticking that box is /] zemesiueceneropion 29
helpful as it might speed up the visualization due to the use of cache T :
m e m 0 ry) ¥ Cloud flag (Pixel-QA band)
o . + Cloud-shadow flag (Pixel-QA band)
- The slider Zoomlevel under center option’ controls the zoomlevel e S
LI T N, K Ho'Chi.. oBien Hoa Sm,m il ¥ Cirrus-confidence flag (Pixel-QA band)
K?.;:op'f"‘ o I | igﬂ:::n;w” Minlécily s Y ¥ Cloud-shadow flag (SR-Cloud-QA band)
mh{ﬂgﬁmi‘u o ?;‘;ml\wu b Fdu D6 TanAn - 54 i ¥ SimpleCloudScore flag V1 (SimpleCloudScore ToA)
: ’m»‘-i’;y’\—/ Long Xuyén e Ving Tau ¥ SimpleCloudScore flag V2 (SimpleCloudScore ToA)
Phu Quoc R 7 em W“"':;”:' Cloud buffer (0 - 2,500 meters):
Rech Gid ConsTho . gy AN 500
Forest mask selection:
Gulf of X0 Vi Thanh o
Thata S6c Trang ) Hansen map (2012 - 2016)
e Year of forest mask (2012 - 2016):
LJ mBach»él‘Jﬁnhucnu : 2016 ¥
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Defta-rNBR_V1.6 Gerti | W v e -l5] mm_

D9 MW 7 | Lapen M s==iee | Delta-rNBR Parameters:
Pl- )] KHA FaNy oLue) HolAN : .. | Investigation periods:
- - = - — 1 Start of base period:
2 ArNBR parameters:
o) End of base period:
Parameters for cloud masking:
! Start of second period:
g - Specific cloud/shadow masks (for Landsat sensors):
- Cloud flag (based on CFMASK) Frecteemapeee
: - Cloud-shadow flag V1 (for all Landsat sensors; based on CFMASK) somsor seecion:
o - Cloud-confidence flag (based on CFMASK) o et
S - Cirrus-confidence flag (only for Landsat 8; based on CFMASK) | e
- Cloud-shadow flag V2 (only for Landsat 4,5,7; based on CFMASK) tss
. . . Buffer distance for sensor errors (0 - 10 pixel):
Pyt oy - SimpleCloudScore flag V1 (based on SimpleCloudScore algorithm of ToA) 1
: - SimpleCloudScore flag V2 (based on SimpleCloudScore algorithm of ToA) [ |«
- In case of commission errors for cloud detection, single cloud masks can e S
¥ Center on selected area
b e SW i tC h e d Off Zoomlevel under center option (1 - 24):
8
- Clouds/shadows are automatically masked in Sentinel 2 data Porametrsfr cloud masking:
(in the GUI of version 1.6 there is no adjustment possible) \:c:ﬂg::(p).o)
. . . . . + Cloud-confidence flag (Pixel-QA band)
- Slider ‘Cloud buffer’ allows adjusting buffer size (in meters) around o1 Cimssconience fiog (PskaA band)
detected clouds/shadows (default: 500 meters) ’°"j|““‘-’ﬂ”s“f‘fl’ -,
m‘asy’\—’ Long Xuyén enor Vﬂng Tau + SimpleCloudScore flag V2 (SimpleCloudScore ToA)
Phu Quoc Y mm: rm Me“"":éi:‘" Cloud buffer (0 - 2,500 meters):
Rach Gié CanTho . memiy 500
cm Forest mask selection:
m;r:‘:r:g EEEI Vi Thanh S[:::q mm Hansen map (2012 - 2016)
i em Year of forest mask (2012 - 2016):
,5!;3“'L N h Chiu 2016 ¥

Ca Mau Map data €2018 Goagle. |- 200on e BN Tesmaofse: 4 »
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ArNBR parameters:

Forest map selection:

Options:

- No forest map (useful if forest map shows lower quality in certain areas)
- Roadless map (JRC product 2014 - 2016 / not yet public)

- Global Forest Cover map (2012 - 2016)

Slider “Year of forest map’ allows selecting the year of the forest map

(maps refer to the end of the respective year)

Selected years have to fit to the choice of the forest maps

Help ~  andilangner ~

l run_J s .EI

1
Country or AOI selection:
Cambodia
Use AOI (polygon) instead of country
¥ Center on selected area

Zoomlevel under center option (1 - 24):

Parameters for cloud masking:

¥ Cloud flag (Pixel-QA band)

+ Cloud-shadow flag V1 (Pixel-QA band)
+ Cloud-confidence flag (Pixel-QA band)
# Cirrus-confidence flag (Pixel-QA band)

¥ Cloud-shadow flag V2 (SR-Cloud-QA band)

Ne ferest map
Roadless map (2014 - 2016) {not yet public)
[«

Global Forest Cover (2012 - 2016)

Forest map selection:

Global Forest Cover (2012 - 2016) &

Year of forest map (2012 - 2016):

(non fitting year/forest map combinations result in error messages)
‘@ Select Global Forest Cover percentage (0 - 100%):
. . , . - 70
Slider ‘Select Global Forest Cover percentage’ allows selecting the Selfreferencing sep:
percentage of tree cover (default: 70%) e ki
- - = U"m‘ — ﬁ = d“u;f" related (DDR) filtering:
s i gt 7 g ? ‘ mwm‘a@\\ e Phan Thiet SN
RiRs o1 e /\/\/\3 Hocm oBien Hoa rm o Select threshold for fiftering (0 - 0.3):
Shamae 4 98 Horig Ngv: o} LaGi 0.2
T TN Krnr"” /L e Déc S . : i Radius of circular kemel for filering (0 - 500 meters):
"“EW Long Xuyén emt Vaing Tau 60
Phu Quoc g = W“”":é::::’; Min. number of disturbance events per cleaning kemel:
Roch Gié Can Tho o o
oLno | Options for export:
ok S Vet so:?:q Allow export of Delta-rNBR result(s)
{ocsic) Export of single INBRs
Bac Lidu Export of dates of single INBRs B
Ca Mau - Sl Map data £2018 Google | 20km L1 || Termsoftse 4 » J
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ArNBR parameters:

Self-referencing step:

Radius of circular kernel in meters (default: 210 meters)

While keeping small-scale changes in NBR values, it removes smooth
(large-scale) changes in NBR values

As a result any large-scale trend of the rNBR trend-line (influenced by
varying atmospheric conditions, e.g. haze; or topographic effects) shows
no gradient and rNBR values are centered around O for undisturbed forest

canopy

05

Necessary for inter- " L L ,.,'W,,;,m-_l:;;'“;,_x,-;W ™

vt e AL T SR T e e
| ‘
1

scene comparison Ll A
p F

. | NBR, . .a;
The smaller the kernel . NBR n_median

radius, the better the )
atmospheric or PPN PN R
topographic adjustment LA il

NBR

| P )
Trade-off: Disturbances rNBR = NBR — NBRn T
covering more than half L

rrrrrr

of the kernel window result in artifacts (high quality forest mask normally
already detects such disturbances)

S6¢ Ilanq 0153
[aesic
Bac Litu

{001 ] Vinh Chau
Ca lédau Map data 22018 Google  20kmiL__1  Te

Go g[e Earth Engine Search places and datasets n Holp | andi tangos
Defta-rNBR_V1.6 Gertink | . rn_ [ rese -0
- t Layers Map Satelite 1
£} WU [Seses} H()i An Country or AOI selection:

Cambodia
Use AOI (polygon) instead of country
¥ Center on selected area

Zoomlevel under center option (1 - 24):

Parameters for cloud masking:

¥ Cloud flag (Pixel-QA band)

+ Cloud-shadow flag V1 (Pixel-QA band)

+ Cloud-confidence flag (Pixel-QA band)

# Cirrus-confidence flag (Pixel-QA band)

¥ Cloud-shadow flag V2 (SR-Cloud-QA band)

¥ SimpleCloudScore flag V1 (SimpleCloudScore ToA)

3
// SimpleCloudScore flag V2 (SimpleCloudScore ToA)

Cloud buffer (0 - 2,500 meters):

500
1 | Forest map selection:
Year of forest map (2012 - 2016):
g 2016
Select Global Forest Cover percentage (0 - 100%):
70
If-referencing step:
Radius of circular kernel (0 - 1,000 meters):
210
Disturbance-density-related (DDR) filtering:
Apply DDR filtering
Select threshold for filtering (0 - 0.3):
0.02

Radius of circular kernel for filtering (0 - 500 meters):
60

Min. number of disturbance events per cleaning kernel:

4
Options for export:
Allow export of Delta-rNBR result(s)
Export of single INBRs
Export of dates of single INBRs -
<
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ArNBR parameters:

Disturbance-density-related (DDR) filtering:

Setting a tick mark on ‘Apply DDR filtering’ (default: No), it is possible to
remove noise (e.g. signals stemming from single trees shedding their
leaves, etc.)

For that purpose the user has to analyze the signal/noise
(ideally by exporting a non-filtered map to a GIS):
- Strength of the signal of interest? (red arrow)

- Strength of the noise signal? (blue arrow) before filtering
(Problem: often similar strength, so l
application of simple threshold not feasible) |

- Average density of the signal of interest?

- Average density of the noise signal?

Using above information, the user can modify |
the three sliders: :
- ‘Select threshold for filtering’
(threshold to define potential signal)
- ‘Radius of circular kernel for filtering’
(kernel in which signals are density analyzed) |-
- ‘Min. number of disturbance events’
(all signals/kernel are kept if condition is met)

after filtering

xive

Go g[e Earth Engine Search places and datasets n Help ~  andilangner
Scripts [ WL Delta-rNBR_V1.6 GetLink | | BT [ nspector [T Tasks
Lonener . =
- t Layers Map Satelite 1
] W m Hol An Country or AOI selection:
a

Cambodia
Use AOI (polygon) instead of country
¥ Center on selected area

Zoomlevel under center option (1 - 24):

Parameters for cloud masking:

¥ Cloud flag (Pixel-QA band)

+ Cloud-shadow flag V1 (Pixel-QA band)

+ Cloud-confidence flag (Pixel-QA band)

# Cirrus-confidence flag (Pixel-QA band)

¥ Cloud-shadow flag V2 (SR-Cloud-QA band)

¥ SimpleCloudScore flag V1 (SimpleCloudScore ToA)

3
// SimpleCloudScore flag V2 (SimpleCloudScore ToA)

Cloud buffer (0 - 2,500 meters):

500
Forest map selection:
|
Year of forest map (2012 - 2016):
g 2016
Select Global Forest Cover percentage (0 - 100%):
70
Self-referencing step:
Radius of circular kernel (0 - 1,000 meters):
210
Disturbance-density-related (DDR) filtering:
} Apply DDR filtering
Select threshold for filtering (0 - 0.3):
0.02

Radius of circular kernel for filtering (0 - 500 meters):
60

Min. number of disturbance events per cleaning kernel:

Ca H: au Map data 2018 Google 20kmL—1

TermsofUse ¢

4
Options for export:
Allow export of Delta-rNBR result(s)
Export of single INBRs
Export of dates of single INBRs -
<
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ea-BR_ V1.5 Cr e DN ETE O
- [ Layers Map Satellite 1 “
£} WU (S Ho|C An : Country or AOI selection:
- — — Cambodia
A r N B R pa ra m ete rS : Use AOI (polygon) instead of country
! Center on selected area
O pt i O n S fo r eX p O rt : Zoomlevel under center option (1 - 24):
8
- Setting a tick mark on ‘Allow export of Delta-rNBR result(s)’ (default: No), Plcnnffisfix sl
. . . . . ¥ Cloud flag (Pixel-QA band)
the area of interest (selected country or AOI polygon) is split into tiles of I
1 degree edge length to allow exporting by tile :C'j:i:‘;d‘)
(necessary to avoid memory problems under GEE) P < lusshadon g V2 55 Clous A an)
] & = SimpleCloudScore flag V1 (SimpleCloudScore ToA)
- Setting a tick mark on ‘Export of single rNBRs’ (default: No), the 1] simlecioudscore fag v2 smieclovssere To
. . . Cloud buffer (0 - 2,500 meters):
corresponding single-period rNBRs can be exported as well e 500
- maybe needed for validation purposes QR e
- possibly helpful to display situation of crown cover closure B
- Setting a tick mark on ‘Export of dates of single rNBRs’ (default: N0), the [ i coss roescor sercemese - 100%:
corresponding dates of the single-period rNBRs can be exported as well + ®
- maybe needed for Validation purposes ; Radius of circular kernel (0 - 1,000 meters):
- interesting to analyze temporal information of disturbance events O —
. o . . . . Apply DDR filtering
- Generally it is recommended to derive this temporal information from Bl —
the settings of the investigation periods — by consecutively analyzing RPN
distinct periods 0
’W — Min. number of disturbance events per cleaning kernel:
“35'0‘ Gid CanoTho focss | : 4
[OLoc § NE -Op(ions for export:
‘:.1 o ot So:-::q ] Allow export of Delta-rNBR result(s)
. [ouanc] Export of single INBRs
Baccuén:[ ot Export of dates of single INBRs B
Cal:wau . = Mapdata 22018 Google  20kmiL_ 1 TermsofUse ¢ ’J




/ & *Delta-rNBRV16-Eart X \\ fpdEs — X

& > ¢ [ @ Secure | https://code.earthengine.google.com/221ccOcf6cff8030493bab351d8376ec a

Goode Earth Engine | Search places and datasets... Help = andilangner ~

€ 2 4»" >~
O?NV{— » /‘ ! i /) e — 1
et Y r = < X ! <~ X
,L"l ‘\AI // f [E1] :‘ SAR‘“"‘M ) f ‘ Country or AOI selection
! CHAIYAPHUM_ AL, ! AS ,CHAROEN
\ YASOTHON
= b 7 o PR =5 s [ Cambadia s
: / v Y5 o & feounty
- y Y, B Use AQI (polygon) instead of c
api s 1 ~ J @ ~ | Page Unrespansive {polygon)
Elj Varme? !,’ SRR % . . . . [+ Center on selected area
2 5 i You can wait for it to become responsive or exit the page.
/ & N Zoomlevel under center option (1 - 24):
'
i} B NAKHON y ) ) 8
@ ST & Delta-rNBR_V1.6 - Earth Engine Code Editor
5 .
LOPBURl N € e T A R Parameters for cloud masking:
r L
-Dz(;_ “I H] s 2 1+ Cloud flag (Pixe+QA band)
wf" / ‘\ ‘9,‘ / [ Cloud-shadow flag V1 (Pixel-QA band)
NAKHUN
Tivavn, o W A 4 Cloud-confidence flag (Pixe-QA b
oy NAKHON\"‘ ', oud-confidence flag (Pi: and)
g~ | NavoK
\ : o PRADHIN BURIL. |1 Cirrus-confidence flag (Pixel-0A band)
—p==t

[ Cloud-shadow flag V2 (SR-Cloud-QA band)

gm/’ /I\ i . = o | SimpleCloudScore flag V1 (SimpleCloudScore ToA)
iSe. Preparation for export needs time e

‘| = ‘Page unresponsive’ message

[+ SimpleCloudScore flag V2 (SimpleCloudScore ToA)

Cloud buffer {0 - 2,500 meters):

500
might occur (please wait for it) | Forest map slection:
WY | Global Farest Cover (2012 - 2016) =|
{ | Year of forest map (2012 - 2016):
2016
Select Global Forest Cover percentage (0 - 100%):
70
| Self-referencing step:
Radius of circular kernel (0 - 1,000 meters):
210
Disturbance-density-related (DDR) filtering:
|| Apply DDR filtering
Select threshold for filtering (0- 0.3):
0.0z
Radius of circular kernel for filtering (0 - 500 meters):
60

Min. number of disturbance events per cleaning kemel:
4

Options for export:

I+ Allow export of Delta-rNBR result(s)

|| Export of single rNBRs

|| Export of dates of single rNBRs

« D |
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= - 1
= ; Lo
~ Owner
* users/andilangner/default S . ( ) m
gtk s // * Proj K
v s Pull up slider down Click ‘Run’ to export S
» Operational 4 )
l Delta-1NBR_V1.6 9 ( ’ eaCh ma p t| |e el
A Landent Elorer to access ‘Tasks’ tab 3
i Roadless_ t 11
ISZ:"ineeslfzeE);(‘;cl’orer it f on r| ht S| d e ® DeltaNBR_L8_CB_2017-12-31-2016-01-01_0-2 [ o |
. wm'e':es‘ 14 g anitor ® DehaNBR_LE_CB_2017-12-31-2016-01-01_0-1 E3
» Reader (1) i: vs DehaNBR_L8_CB_2017-12-31-2016-01-01__0-0 [ o |
NERAmples z| L = ReporI_DehaNBR-session_CB_Zm7-12-31—2016-0M -
GO PN W T el .. L[ ¥ Cloud flag (Pixel-QA band)_so™ ; -
p o F'»“::(s‘e l'n:\,:‘? 7 Exportbox_5-5 ~
* 1 it o 7| Exportbox_5-4 8 { ’
. = D S Click ‘Run’ to export .csv
portbox_5-3

Optionally visualize degree-
sized tiles covering study area

Exportbox_4-5

B rah report (important for

s replication of results)

Exportbox_2-1

NN

N

NN

\K 78
- b— o,
& 7 Exportbox 35 , 7 o0y masting —
/' Exportbox_3-4 nKhe 9 oy @ !
=SBt g 500
« Exportbox_3-3 %
7 Exportbox_3-2
A 7 Exportbox_3-1
Exportbox_2-5

NN

Exportbox_2-4

R v
25 | T ey, 2016
Bonsi 25 Forgg Mgy ™ e,
Pattaya City Baotosng 26 g [ e ¥ .
(Hayrnen A Tong, e (0-100%):
22 70
(3]
) meters):
fotnge, e,
e WCing, | e, 210
01 sizq
‘&g g
IDR) filtering:
Dalat [ 33 /i e,
o [ T gy, T e,
B 3 Oengy, e,
) bty 0-0.3)
Béo Loc " 0.02
va: 0.0
37 mi dig ~Szg: or filtering (0 - 500 meters):
020 | = U8
s 3 60
= Phan Thiet Min. numbei-e. ince events per cleaning kemel:
[aLssa] °
4
LaGi i
9 Options for export:
Long Wi
! Allow export of Delta-rNBR result(s)
Export of single rINBRs
Export of dates of single INBRs 2
\ap dau SGooge 20kmL_ 1 TermsofUse 4 » J




