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Approach

* Tracked inundation extent and land cover
disturbance across the Mid-Atlantic region
using the Landsat archive in Google Earth
Engine.

* How to best remotely detect anthropogenic
wetland loss (due to land cover change)?
* Decrease in inundation extent?
* Disturbance extent?

e Co-location of inundation decline and
disturbance?

. remote sensing ﬁ‘\p\ﬂ)
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Abstract: Global trends in wetland degradation and loss have created an urgency to monitor wetland
extent, as well as track the distribution and causes of wetland loss. Satellite imagery can be used to
monitor wetlands over time, but few efforts have attempied to distinguish anthropogenic wetland
loss from climate-driven variability in wetland extent. We present an approach to concurrently track
land cover disturbance and inundation extent across the Mid-Atlantic region, United States, using the
Landsat archive in Google Earth Engine. Disturbance was identified as a change in greenness, using
a harmonic linear regression approach, or as a change in growing season brightness. Inundation
extent was mapped using a modified version of the US. Geological Survey’s Dynamic Surface Water
Extent (DSWE) algorithm. Annual (2015-2018) disturbance averaged (.32% (1095 km? year™!) of
the study area per year and was most common in forested arcas. Whilke inundation extent showed
substantial interannual vanability, the co-occurence of disturbance and declines in inundation extent
represented a minority of both change types, totaling 109 km? over the four-year period, and 186
km?, using the National Wetland Inventory dataset in place of the Landsat-derived inundation extent.
When the annual products wewne evaluated with permitted wetland and stream fll points, 95% of the
fill points were detected, with most found by the disturbance product (89%) and fewer found by the
mundation decline product (25%). The results suggest that mapping inundation alone is unlikely
to be adequate to find and track anthropogemic wetland loss, Alternatively, emotely tracking both
disturbance and inundation can potentially focus efforts to protect, manage, and mestore wetlands

Keywords: Chesapeake Bay; wetland fill; harmonic regression: Landsat; permit; surface water
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Annual Inundation (2013-2018)

Uses Landsat ETM+ (n=1036), OLI
(n=1086) images across study area.

Applied USGS Dynamic Surface
Water Extent (DSWE) algorithm to
ETM+

Advantage: unsupervised algorithm

Modified DSWE algorithm for OLI

e Additional test for forested wetlands

e Reduced commission error for
suburban areas

Test

Test 1
Test 2
Test 3

Test 4

Test 5
Test 6

Landsat ETM+ Landsat OLI

mNDWI > 123 mNDWI > 123

MBSRV > 0 MBSRV > 0
AWESH > 0 AWESH > 0
mNDWI > —-400, SWIR1 < 900, NIR < 1500, mNDWI > —-4400, SWIR1 < 900, NIR < 1500,
NDVI < 6000 NDVI < 6500
mNDWI > —-5000, SWIR1 < 3000, SWIR2 < mNDWTI > —5000, SWIR1 < 3000, SWIR2 < 1000,
1000, NIR < 2500, NDVI < 4000, B < 1000 NIR < 2500, NDVT < 5500, B < 1000, BU3 < 1600
G < 480, NIR < 2500, NDVI < 5500, BU3 < 1600

DSWE Classes

Not Water

Water - High Confidence

Water - Moderate Confidence
Partial Surface Water Pixel

Water or wetland, low confidence
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Response to regional challenges

and big data challenges

(a) January 1 — May 31

e >2 observations of
inundation

* All DSWE confidence
classes

(b) Mask out
slopes >7%.

(c) If high-confidence
DSWE water class 2
retain everywhere,
otherwise, require more
observations in uplands.

(d) Intersect a
NWI polygon
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e Surface water depends on:

1. DSWE water confidence
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2. Number of inundation
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Mapping Disturbance 1a

1a. Harmonic NDVI change analysis
(17,956 images)

1b. Increase in brightness (7,213 images)

April 2016 April 2018
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(a) Wetland to Soil (2017) (b) Water to Soil (2015) (¢) Forest to Soil (2015) (d) Grassland to Soil (2018)

1

o o o

1

08
06
04

0S8
06 |

- 02 r

0
A
_02 % o e 3 Y b4
( .
)

NDVI

2 A 3 z T % s S v . "D.00 03 1.0 00 13 1 | k-
D8 M.03 J.06 .08 V-1 M03  J.06 08 J.13 g (5 1 DlStlll’baIlCC EVellt

g ; 7000 T 7000 : O NDVI
< ! B
8 6000 | : 6000 | : O Fitted NDVI
% 5 5000 F | 5000 | | 0] Flag
~ | I <
- 4000 n 400 | - © Brightness
I Lo B
g 3000 b I o.] 3000 } I ?ﬁ
= I 808 :g: k.
g 2000 | |5 ] 2000 g 8°
2 :f-,:]‘ ' > 9
i
(b)
(Do ®
[ J
(a)
(c)e

38°47°45" N.77°32° 54 W 39°14°51" N.76°35° 9" W 36°41° 17" N.78°22° 37" W 39°4°51" N,77°33° 50" W

10




Disturbance Output Examples

 60% in NLCD forest (e.g., silviculture, development)

 14% in NLCD developed classes — intensification of
development
Lol :
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Product Validation

Inundation Extent:

* Landsat ETM+ inundation: 18% OE, 1% CE

* Landsat OLI inundation: 19% OE, 4% CE

 ETM-OLI combined inundation: 13% OE, 4% CE

« MMU (1176 wetlands in WorldView imagery):
* 61% wetlands (0.4 — 1.0 ha)
* 84% wetlands (1.0 — 1.5 ha)

Disturbance Extent:

* Disturbance (Harmonic): 27% OE, 2% CE

* Disturbance (Brightness): 56% OE, 1% CE

* Disturbance (B-H combined): 15% OE, 2% CE

USACE Section 404 Permits (permitted aquatic resource loss (n=263))

* Detected 95% of USACE water fill points (71% disturbance only, 6% inundation loss only, 18%,
disturbance and inundation loss)



TSI

Products applied to examine
aguatic resource loss

* Inundation loss (decline relative to
previous 2 years) represented 7-11% of
total inundation.

* Disturbance extent represented 0.25%
(2016) to 0.35% (2015) of the study area.

* 99% of annual “inundation loss” occurred datasets can help identify potential

without a disturbance event (i.e., climate .¢ impacts to waterbodies too narrow to
variability) : ° be detected using Landsat surface

products alone.
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Disturbance extent with stream

RO BUMSLUTW B30
[
4 Disturbance Lxtent
- Decrease in Inundation Extent
- Intersection of Both Changes




Patterns of disturbance and potential aguatic resource
loss were uneven across the SA.

NWI density Inun. loss density

* A total of 108.6 km? (2015-2018) showed both
disturbance and inundation loss.

* A total of 186 km? (2015-2018) intersected
NW!I polygons and disturbance.

High:21.4 Y
- ay

Disturbance density Inun. Loss-Disturb. _,



So what can we do with this information?

Goal: Enable stakeholders to make informed, strategic decisions in a cost-efficient
manner.

Inundation: where is the water? What water is relatively stable? What water is
most dynamic and most susceptible to changes in climate (e.g., droughts, floods)

Disturbance: where are changes in vegetation actively occurring? Where are
changes minimal? Can this help us identify at risk regions or aquatic resource
types?

Disturbance — NWI wetlands: what aquatic resources are potentially at-risk?
Where can we prioritize restoration needs?
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a USGS
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""@.ScienceBase-CataIOQ Communities  Help ~

ScienceBase Catalog —+ USGS Data Release Products — Tracking disturbance and inu...

Tracking disturbance and inundation to identify wetland loss @ View ~

Dates Map »
Lakz.ontario NY

Start Date: 2015-01-01 igan .-.-...).-.-.-- s s ik,

N L]
End Date: 2018-12-31 '§ J . H
. : S Debti LakeLrie % NA Eoston
Publication Date : 2020-06-16 ' ™ 9
[T A | \/ o 3 B
: PA £ c}
. . Yy ‘\h h-’i o xt Iy Y :
> ... S v ew'Yorl
Citation S e Serpak BN |
‘)H -—;‘ W ( .‘_l"v‘,"\v ‘.
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Global trends in wetland degradation and loss have created an urgency to monitor wetland extent, as well as track the
distribution and causes of wetland loss. Satellite imagery can be used to monitor wetlands over time, but few efforts i+1
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have attempted to distinguish anthropogenic wetland loss from climate-driven variability in wetland extent. We present




E Tracking disturbance and inund: X + = X
©c =y 5 @ sciencebase.gov/catalog/item/5e430b15e4b0edb47be845¢ce w @ :
Tracking disturbance and inundation to identify w... @ View ~ )

Distributor : U.S. Geological Survey - ScienceBase
SDC Data Owner : Geosciences and Environmental Change Science Center
USGS Mission Area: Land Resources

Attached Files - (2015-2018)

Click on title to download individual files attached to this item or & download all files listed below as a compressed file.

8 2 Tracking_disturbance_and_inundation_to identify_wetland_loss_metadata.xml B 1982KB
Original FGDC Metadata View

& AppendixTables.zip 1.34 KB

& decline_inundation_annual.zip 18.85 MB

& disturbance_extent_annual zip 10.5 MB

X inundation_extent_annual.zip 20.8 MB

L3 potential_wetland_loss.zip 17.61 MB

Related External Resources

Type: Related Primary Publication
Vanderhoof, M.K.; Christensen, J.; Beal, Y.-J.G.; DeVries, B.; Lang, M.W.; Hwang, N.; Mazzarella, https:/iwww.

C.; Jones, J.W. Isolating Anthropogenic Wetland Loss by Concurrently Tracking Inundation and mdpi.com/20
Land Cover Disturbance across the Mid-Atlantic Region, U.S.. Remote Sens. 2020, 12, 1464 72-4292/12/
9/1464 17



&' GECSC/ Tracking disturbance an X +

< C @ code.usgs.gov/gecsc/tracking-disturbance-and-inundation-to-identify-wetland-loss/-/tree/master

r )

ZUSGS Projects Groups  Snippets Help

[ 4

Tracking disturbance GECSC » Tracking disturbance and inundation to identify wetland loss » Repository
T  and inundation to
identify wetland loss

master tracking-disturbance-and-inundation-to-identify-wetland-loss History

LY Project overview

B Repository L ~ Update code json
Vanderhoof, Melanie Kay authored 2 months ago
Files
Commits Name Last commit
Branches M+ DISCLAIMER.md Upload New File
Tags s LICENSE.md Upload New File
Contributors v+ README.md Update README.md
Graph ) _ _ _
Vanderhoof_GEE_disturbance_brightness.js Upload Mew File
Compare
Vanderhoof_GEE_disturbance_harmonic_regressi... Upload Mew File
Issues 0
o Vanderhoof GEE_inundation js Upload New File
Il Merge Requests ! code json missing comma after disclaimerURL

¥« Collapse sidebar

[B DEANRKAC mael

Find file AR Clone ~

b599cdef [}

Last update
2 months ago
2 months ago
2 months ago
2 manths ago
2 months ago
2 months ago

2 months ago
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& Vanderhoof GEE_disturbance_ho X -+ S

X
e

< C @ code.usgs.gov/gecsc/tracking-disturbance-and-inundation-to-identify-wetland-loss/-/blob/master/Vanderhoof GEE_disturbance_harmonic_regression.js

ZUSGS Projects Groups Snippets Help

=

4

Tracking disturbance «d Maintenance scheduled for Thursday, September 24th at 15:00 MDT. Expected downtime <1 hour.
T and inundation to
identify wetland loss GECSC > Tracking disturbance and inundation to identify wetland loss > Repository

1 Project overview

master tracking-disturbance-and-inundation-to-identify-wetland-loss Find file Blame History Permalink
B Repository / Vanderhoof GEE_disturbance_harmonic r...
Files
. * Vanderhoof, Melanie Kay authored 3 months ago
Branches
Tags [£] Vanderhoof GEE_disturbance_harmonic_regression.js 13.4 kg . Web IDE ’ G B &
Contributors '/ Title: Producing annual disturbance extent using a harmonic Normalized Difference Vegetation Index (NDVI) Linear regression apprc
Authors: Melanie Vanderhoof (mvanderhoof@usgs.gov), Yen-Ju G. Beal
Graph Date: June 12, 2020
Compare z 3 : e coesig s :
// Javascript code to be run in Google Earth Engine (GEE, code.earthengine.google.com
This code requires no input imagery from the user, all images and image collections used are provided by the Google Earth Engine
D Issues 0 // To run the code for a unique study area extent and date range modify the specific variable section, export extent (i.e., studyAre
// Output is the number of times a pixel was mapped as disturbance in each year
Export output 1n batches using single Landsat rows ("“WRS_ROW"

I Merge Requests 0

« Collapse sidebar // Set a point of interest.




&3 *Mew Script - Earth Engine Code X | &% Google Earth Engine x &3 Mew Script - Earth Engine Code & X + —
C 0 # code.earthengine.google.com * © B M B » @ E
= Mpps ﬂ Mail - Vanderhoof,... Imported ﬁ IPDS @ Chuicktime ﬁ O5al Intranet - RD... ﬁ Data release of the... % Mew Script - Earth... @ re data Sign in to Concur |... #

Go Qle Earth Engine Search places and datasets... m em o

o e e i 3 O [ g e
1 Use print(...) to write to

this console.

Attention Python and
JavaScript client library

- users!

. Earth Engine servers now

© reguire client library
ve.1.232, released August
28. Please update to the
latest Python er JavaScript
version to aveid a break in

service.
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& *New Script - Earth Engine Code X + — >
< C @ @ codeearthengine.google.com * S B M B » @ :
s Mpps ﬂ Mail - Vanderhoof, .. Imported ﬁ IPDS @ Quicktime ﬁ OS0! Intranet - RD... ﬁ Data release of the... § Mew Script - Earth... @ ré data Sign in to Concur |... "

Go gle Earth Engine Search places and datasets... m Y | ;

Newserpt> I ET0 ETED X0 BT [ | inspector CO0) Maske

12 // Export Extent ) - Us? print{...) to write to

13 - var roi = ee.Geometry.Polygon(| Surface Inundation Code this console.

14 [-83.778, 36.548],

15 [-73.978, 36.548], )

16 [-73.978, 42.322], L8 1mages: 150N
17 [-83.778, 42.322] 211

18 1)

19 Map.addLayer(roi, {}, 'ROI'};

o L7 images: 150N
21 Map.setCenter(-77.583, 38.887, B); 184

22

23 // Specify variables for each analysis

24  var start = '2816-81-81'; // Start of input Landsat date range.
25 wvar end = '2816-12-31"; // End of input Landsat date range. H
26 var doy_bounds = ee.List([1, 151]); // Use this to define day of year bounds. * ImageCollection LANDSA.. Json
27 wvar path_min = 14; //Landsat WRS PATH

28 wvar path_max = 19; //Landsat WRS PATH

L7 image after calc indi.. 150w

29 wvar row_min = 31; //Landsat WRS ROW L7 image after testl: ISON
38 wvar row_max = 35; //Landsat WRS ROW lImagECQllgctign LANDSA... 150N
31
32

32  //Load Landsat Operational Land Imager (OLI) image collection.
34  |ar oli_sr = ee.ImageCollection('LANDSAT/LCO8/CO1/T1_SR")

35 .filterDate(start, end)
36 filter(ee.Filter.gte( 'WRS_PATH', path_min)}) // Select path/row range.
37 .filter(ee.Filter.lte( 'WRS_FATH', path_max)) A




Ay Vanderhool GEE_disturbance ha X = & *Mew Script - Earth Engine Code X -+ — b
< C @ @ codeearthengine.google.com * © B M B » @ E
s Mpps ﬂ Mail - Vanderhoof, .. Imported E IPDS @ Cuicktime ﬁ OS50l Intranet - RD... ﬁ Data release of the... % Mew Script - Earth... @ ré data Sign in to Concur |... £

Gomgle Earth Engine Search places and datasets... m o B ;

Newstpte TN B0 TN DT 8 [ | nspector (7Y Tasks

12 // Set a point of interest. . - LIS? print(...) to write to
13  wvar roi =Pee.ﬁeumetr‘}r.lloint{[—??.45, 37.21813; NDVI Harmor"c Change COde this console.

14

15 // Center map over the roi.

16 Map.setCenter(-77.45, 37.218, 15);
17 748

18 // Specify variables for each analysis

19 var start = '2@8@-81-81'; //start of Landsat image acquisition range

28 wvar end = '2819-12-31"; //end of Landsat image acquisition range L5 images: IS0M
21  wvar path_min = 14; //Landsat WRS PATH 111e

22 var path_max = 16; //Landsat WRS PATH

23 wvar row_min = 33; //Landsat WRS ROW

24 wvar row_max = 34; //Landsat WRS ROW E L7 images:

L2 images: 1500

1500
25 wvar export_start = 2815; //Start of annual products
26 wvar export_end = 281%; //End of annual products 2029
27
28 // Export Extent .
29 - var studyArea = ee.Geometry.Polygon([ Count: JSON
38 [-83.778, 36.548], 3887
31 [-73.978, 36.548],
32 [-73.978, 42.322],
33 [-83.778, 42.322] 1.8 I150M
34 1); S ImageCollection (Computin..
35 Map.addLayer(studylrea, {}, "Study area');
36
37 // Load Landsat Operational Land Imager (OLI) surface reflectance image collection. fitted -
38 wvar oli = ee.ImageCollection( ' LANDSAT/LCBE/C81/T1_SR') ; . .
39 .filterDate(start, end) // Filter image acquisition dates. ~ HiImageCollection (Computin..

48 4 k -

North oy
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Ay Vanderhool GEE_disturbance ha X = & *Mew Script - Earth Engine Code X -+ - et
< C @ @ codeearthengine.google.com * S B M B » @ :
s Mpps ﬂ Mail - Vanderhoof, .. Imported E IPDS @ Cuicktime ﬁ OS50l Intranet - RD... ﬁ Data release of the... % Mew Script - Earth... @ ré data Sign in to Concur |... £

Go g|e: Earth Engine Search places and datasets... m Y | a
NewScrptx R EN CDRTE O

52 var cloudShadowBitMask = 1 << 3; . =

53 var cloudsBitMask = 1 << 5; NDVI Harmonic Change Code annual_filter_2018 1S0M

54 // Get the pixel QA band.

55 var ga = image.select('pixel_ga'); *Image (1 band) S

56 // Both flags should be set to zero, indicating clear conditions.

57 var mask = ga.bitwisefnd(cloudShadowBitMask).eq(2) .

E8 .and(gqa.bitwisednd(cloudsBitMask).eq(8)); annual_filter2_2018 Jeun

59 // Return the masked image. *Image (1 band) JS0M

&8 return image.updateMask(mask);

61 3

a2 annual_ filter3 2818 ISOM

63 print('L8 images:', eoli.size()); &Image (Computing)

a4 :

65 // Load Landsat Thematic Mapper (TM) and Enhanced Thematic Mapper plus (ETM+) image collections. i

66 wvar tm = ee.ImageCollection('LANDSAT/LTES/C81/T1_SR") i Harmonic model: original and [

67 .filterMetadata( ' IMAGE_QUALITY', ‘equals', 9) fiited values

(1] .filterDate(start, end) // Filter image acquisition dates. Lo e i o

&9 filter({ee.Filter.gte('WRS_PATH', path min)) // Define path/row range.

78 .filter(ee.Filter.lte( 'WRS_FATH', path_max))

71 .filter(ee.Filter.gte( 'WRS_ROW', row_min})

72 filter(ee.Filter.lte( 'WRS_ROW', row_max)); 0@ '

73  wvar etm = ee.ImageCollection('LANDSAT/LE®7/CO1/T1_SR') l

74 .filterMetadata('IMAGE QUALITY', "equals', 9) |

75 .filterDate(start, end) // Filter image acquisition dates.

76 .filter(ee.Filter.gte( 'WRS_PATH', path_min)) // Define path/row range. R

77 .filter(ee.Filter.lte( 'WRS_PATH', path_max)) 200

78 filter(ee.Filter.gte( 'WRS_ROW', row_min))

79 .filter(ee.Filter.lte( 'WRS_ROW', row_max)); =

ge 3 -
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A Vanderhoof GEE_disturbance ha X | & *New Script - Earth Engine Code X Earth Engine Chart X + = X

C (@ © aboutblank 1r @.Vém*@

% Apps G} Mail - Vanderhoof,... Imported g IPDS @ Quicktime % 0OSAQl Intranet - RD... g Data release of the... € New Script - Earth... S r2data Sign in to Concur |... »

Download CSV Download SVG Download PNG
NDVI Harmonic Change Code

Harmonic model: original and fitted values

19— 1 ’ m -~ NDVI
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0.75 flag

0.50

0.25

0.00

025
-0.50 |

-0.75
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019



&' Vanderhoof GEE disturbance ha X = & *New Script - Earth Engine Code X - X

< C (¢ @& codeearthengine.google.com * S m 2~ B3 % m :

% Apps GJR Mail - Vanderhoof,... Imported % IPDS @ Quicktime % 0SQl Intranet - RD... % Data release of the.. & New Script - Earth... D r2data Sign in to Concur |... »

Go g|€ Earth Engine Search places and datasets... m o n ;

New Script * [ save - [ Run - Jf Reset -] 3 |} inspector [ZEITTY) fTESKS

395 // Plot the fitted model and the original data at the ROI. ~ Use print(...) to write to
396 print(ui.Chart.image.series(pixel.select(['fitted’', 'NDVI', 'flag']), roi, ee.Reducer.mean(), 38) this console.

397 ~ .setOptions({

398 title: 'Harmonic model: original and fitted values',

399 linelWidth: @.5, . L8 images:
a60 pointsize: 2, NDVI Harmonic Change Code e

401 1)

402 ¢

annual_filter3_2018
annual_filter3_2017
annual_filter3_2016
annual_filter3_2015

Study area

NDVI Harmonic Change Code

Google




&' Vanderhoof GEE_disturbance ho X & *New Script - Earth Engine Code X Earth Engine Chart X | + N DVI Ha rmoniC Cha nge COde - a X
< C O @& code.earthengine.google.com * 8B MM B3 # @ :
33 Apps EJR Mail - Vanderhoof,... Imported % IPDS @ Quicktime % osal Intranet - RP 22 Data release of the.. & New Script - Earth... @ r2data [Cl Sianin to Concur |.. »

Go gle Earth Engine Search places and datasets...

New Script *
S5 e e i
361 print('annual_filter3 ' + y, annual_filter3); m
362
363 // Visualization paramaters m
364~ var vis_param = {
365 min: @, m
366 max: 7,
367 palette: ['white', 'green', 'orange', 'red', 'purple’, 'blue’, m
08 % v 30
369~ var vis_param2 = {
370 min: 9, v 26
371 max: 3,
372 palette: ['white', 'purple', 'red', 'blue']
373 3
374 °
- = - - 5 . -
OO NV B E— _ . ,.L. ' : : Satellite
® s ‘ L-" v annual_filter3_2018 - - .

" .r annual_filter3_2017 | & B
@

annual_filter3_2016
annual_filter3_2015

=z = Study area J
ek Ly
A i, ..

o . =

=3 3 .
Map data ©2020 Imagery ©2020 , Commonwealth of Virginia, Maxar Technologies, USDA Farm Service Agency 200 M bl

Terms of Use




& A Published_brightness - Earth E X =+ -

|
>

'TL]

& —+ C @ codeearthengine.google.com a @

Ggggle Earth Engine Search places and datasets... O B .
=) Docs Ad) A Published brightness

NEW - 7 // To run the code for a unigue study area extent and date range modify the specific wariable section and define a repion of inter . u bright_2018
. 8 // Output is an annual binary raster of disturbance extent, identified as a »68% increase in brightness relative to the previous tl fig m
: : - =
u:"ner (2) 18 [/ specify variables for each analysis ] bright_2017
users... 11  wvar start = '2813-@1-e1"; //start of Landsat image acquisition range :
r 1
ha_ 12 wvar end = '2819-12-31"; /fend of Landsat image acguisition range u bright_2016 m
i [ q B
T 13 wvar path_min = 14; //Landsat WRS PATH M bright 2015 m
14 var path max = 16; f/Landsat WRS PATH
bA o
b s 15 var row_min = 33; //lLandsat WRS ROW &l * Ingest table: "projects/ear... « 30s
A 16 wvar row_max = 34; //Landsat WRS ROW :
] ) 17 war export_start = 2015; //start of annual products Hl * |ngest table: "projects/ear.. v 265
hA 18 wvar export_end = 2@19; //Fnd of annual products i
19
WA 28 // Export Extent
B An.. 21 - var roi = es.Geametry.Palygon(|
hBa.. [-83.778, 36.548],

[-73.978, 36.548],
[-73.978, 42.327],

L8778 42.322] Brightness Change Code

4 3

Satallite




& A Published brightness - Earth X +

< C

#@ code.earthengine.google.com

Search places and datasets...

Google Earth Engine

onm g

I3 Docs Al A_Published_brightness certink_~

m - 176 print{ HNIRTilter', NIRfilter);
177
- 178 [/ Calculate per year percent change in brightness.
Owner (2) 179 var percentChange = jjascurrentMaxBright
¥ Users... 186 .subtract(jjasaverageBright)
| Y. 181 Jdivide{JjasaverageRright)
b 182 Jmultiply(1ea)
BA. 183 .rename( pctchange’ + yr); Fallow Ag, Crop Type
184 print( " percent change’, percentChange);
A 185
[ 186 f/ Mask out change values where the maximum HOWI in the following year is »8.35.
hA 187 ff 1.e., high probability agriculture.
.A_'" 188 var percentChange mask = percentihange
189 .where{jjascurrentMaxNovl.gtels. 35, @)
W An. 198 Jwhere{jjascurrentMaxivT. [T(e.35), percentChange)
kEBa. 191 Jrename( potChangeMask ' + yr);
=" 192 print(‘pctChangemask”, percentChange_mask);
. 193
.Br!'“ 194 S Mask out change values where current year brightness is <1308,
B Bri... 195 var percentChange_mask2 = percentChange_mask
kDs. 196 Jhere(jjascurrentMaxBright . gte(136a), percentChange_mask)
kDS 197 Jdeherel jjascurrentMaxBright . 10(1308), @)
198 tolntis()
W Ds.. 199 rename( ‘potChangeMask?” + yr);
WDs. 206 print( pctchangeMask2”, percentChange mask2);
kDs. 281
kDS 282 ff Mask out values where minimum NIR in the following year is <588.
IDS"I 203 Jf i.e., high probability open water.
284 var annual filterz = percentChange maskz
kDS 205 Jwhere{NIRFilter.pte{s00), percentChange_mack2)
kDS, 206 Jwhere(NIRFilter.1t(500), @)
kDS 207 .renamef 'annual filter3® + yr);
B DS 208 print(annual_filter3", annual_filter3);
289
kDs. 218 ff Pixel is flagged if increase in brightness is »6@% relative to prior 3 years.
e - p -
1 [ 1

M7

Brightness Change Code

Shift

=T W] ey

M bright_2018
M bright_2017
™ bright_2016
™ bright 2015

* Ingest table: "projects/ear...  30s

% Ingest table: "projects/ear... ' 265

Can adapt code to meet regional
challenges.




& A Published_brightness - Earth E X + — e
<« C  # codeearthengine.google.com a @ :

Go g|E: Earth Engine Search places and datasets... m on ;
0 oo e~ e T e O [ g

m - 176 print{ HNIRTilter', NIRfilter); u bright_2018 m
177 H
- 178 /f calculate per year percent change in brightness. Brlghtness Change COde .
Owner (2) 179 var percentChange = jjascurrentMaxBright B bright 2017 m
¥ USETS... 186 .subtract(jjasaverageBright) i
| Y. 181 Jdivide{JjasaverageRright) u bright_2016 m
T 182 Jmultiply(10a) : m
L 183 .rename( ' pctchange” + yr); B bright 2015
.J':'L o ¥
184 rint{ " percent change’, percentChange); + -" i g
BA - P P E P E * Ingest table: "projects/ear...  30s
[ 186 f/ Mask out change values where the maximum HOWI in the following year is »8.35. # Ingest table: "projects/ear... 265
hA 187 ff 1.e., high probability agriculture. .
188 var percentChange mask = percentihange
]
A 189 .where{jjascurrentMaxNovl.gtels. 35, @)
W An. 198 Jwhere{jjascurrentMaxivT. [T(e.35), percentChange)
kEBa. 191 Jrename( potChangeMask ' + yr); .
T :ﬁ print(‘pctChangeMask®, percentChange mask); Can adapt code to meet reg|ona|
I Bri ' i {
194 S Mask out change values where current year brightness is <1308,
B Bri... 195 var percentChange_mask2 = percentChange_mask Cha”enges'
kDs. 196 .whpr‘P{jjaﬁrurrpnTMaxHrighf.Eh}(HEFJ}, percentChange_mask)
DS 197 Jwhere( jé?stur'r'en tMaxBright.lt{138a), &)
198 tolntle
kDS ' o .
199 rename( ‘potChangeMask?” + yr);
WDs. 206 print( pctchangeMask2”, percentChange mask2); Turbld Water
kDs. 281
kDS 282 ff Mask out values where minimum NIR in the following year is <588.
IDS"I 203 Jf i.e., high probability open water.
284 var annual filterz = percentChange maskz
kDS 205 Jwhere{NIRFilter.pte{s00), percentChange_mack2)
kDS 286 dhere(NIRFilter.1t(508), @)
kDS 207 .renamef 'annual filter3® + yr);
B DS 208 print(annual_filter3", annual_filter3);
289
kDs. 218 ff Pixel is flagged if increase in brightness is »6@% relative to prior 3 years. -
e - p -
1 3 | k

M7




Example from Leesburg, VA

t a ea extenl and date rang riable s on ardd detire a0 - S 5
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Project and Product Summary

1. Disturbance, inundation extent, and the co-location of the 2 have applications
for monitoring and managing wetland extent and condition.

2. Published products and code can be used as a jumping off point and adapted
to work across different regions.

e WA | PR S
% ‘ " : , g
) e ~ Aws
" y - 5 o
; : =% ,,,‘&f ol
.- g, : .
4 Z B
¥
\: ¥ - h
A
-
t’h'\-' ERS [ 31




Melanie Vanderhoof - mvanderhoof @usgs.gov

Products — ScienceBase:
https://www.sciencebase.gov/catalog/item/5e430b15e4b0edb47be845ce

Code — GitLab:

https://code.usgs.gov/gecsc/tracking-disturbance-and-inundation-to-identify-wetland-loss/-
/tree/master

Research Presented Funded by:
EPA Region 3
EPA Region 3 RARE Program
USGS, Land Change Science Program
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