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Methods: flood inundation mapping

Sentinel-1 images

A\ 4

Calibration > Speckle filter Mutilook
Terrain correction > Linear-to-dB Band math
Landsat image Backscatter analysis <

T

Flood map validation

Flood in‘l'Jndation
threshold

A

A 4

Final flood map




Exercise - 1

Determination of Copernicus sentinel-1 backscatter threshold to automatically flood
inundation mapping in GEE and comparison of sentinel-1 based flood inundation map
with Landsat-8 image

= Pl 2l TN | S Flood water
e - | et i Fxe e e Perennial wate

Open the link: https://tinyurl.com/yy4kddek



https://tinyurl.com/yy4kddek

Exercise - 1

-

1.1 Determination of flooding area Get Link vl | Run iv [ Reset - O i B o
1 //Pre-monsoon or pre-flood Copernicus Sentinel-1 Date: 2019-05-20 S==7

2 //Data available (https://scihub. coper‘n;l.cus..e.l.l/dhu.sl#mnme) ...........................................................................
é var Slpre = ee.Image( ' COPERNICUS/S1 GRD;’SlA IW_GRDH_1SDV_20190520T7120441 20190520T120506_027311 031480 __ 43CAF )
4 .........................................................................................................

i El //Flood inundation periods Co;zeu:ni_q.Ls._Sem:j..rlel -1_Date:_2019-09-19

28 //Flood inundation periods Landsat Image to comparison|with sentinel based inundation results Date: 2019-09-19
var landsat = ee.Image( ' LANDSAT/LCO8/CO1/T1 RT/'LC@S 137043_20190920: ) ;
i 30 Map.addlLayer(landsat,{ bands: ['B5', 'B4', 'B3I"],"""mMin:"" 2TEAT "MaXit 20205 }, "Landsat’, false)
21
38 // Flood masking and mosaicking the Sentinel 1 image.l
39 * var FloodMap = ee.ImageCollection([

vv_smoothed.updateMask(vv_smoothed.ltf-16)).visualize(floodViz),
41 vh_smoothed.updateMask(vh_smoothed.1t¢-20)).visualize(floodViz),
42 Sprevv_smoothedmask.visualize({palette: [ 'BLUE']}),
43 1) .mosaic();
44 Map.addLayer(FloodMap, {}, 'Flood Map');

45

Please change the backscatter value from line 40 and 41, and run code.
Visually compare the results with Landsat image.




Exercise -

& *1.1 Determination of flooding 2 X + = m] X
&« > C (O @& codeearthengine.google.com/4f2457088dcc66bf32257ae905ef5ab¢ QR % B @ 0 e
2 Apps Imported From |E Others Soft_Tools IETab <> GEE Java Other bookmarks

Goggle Earth Engine  Search places and datasets... m (7} ! ] %
1.1 Determination of .. [EXIICHE IEXEH DB =8 B 0O

53 maxPExg.l;:.e:lel,’ - R - Use print(...) to write to this console.
54 folder: "folder_name", // please give the flder name from your Good

55 1);

s6 ||

s Wik

58 // Prepared by:

59 // Kabir uddin

60 // GIS and Remote Sensing Specialist, Geospatial Solutions

61 // LULC Thematic Lead, SERVIR HKH 57
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Exercise - 2

Flood inundation mapping using sentinel-1 for any chosen site/boundary and date

- Flood water
B Perennial water!
| other land

Flood Inundation Map
Date: ('2019-07-10‘ to '2019-7-

: https://tinyurl.com/y55hoa2m

Sentinel-1 RGB composite
Date: ('2019-07-10‘ to '2019-7-
20")




Exercise - 2

& *1.2 Flood mapping preferred ar X + = (] X
&« - C (O @& codeearthengine.google.com Q@ % B @ 0| &
51 Apps Imported From IE Others Soft_Tools IETab <> GEE Java Other bookmarks

om &

Inspector Console REE G

~ Imports (1 entry) B ST ; =
i gb_composite m

Goggle Earth Engine Search places and datasets... m

Filter scripts... (& ;i

» var bnd: Table "bnd_buff"

~ Owner (5) i 1 //zoom to the map following the study| boundary M rgb_composite v 2h
i el e v s
» users/kabiruddinbd/default i - v il =rnap "
oo Vg gy - - O . "
i Darbhanga /77 AN by o AN .
o9 MYV R i tanl ﬂo z Guwghati Nagaon i Layers Map Satellite
S 2 o - . —
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Exercise - 2

MDele’re the existing boundcry and digi’rized a new study boundary
IS T

o .7, Imports (1 entry) B
i : l » var bnd: Table
~ Owner (5) A

NEW «

Filter scripts...

Digitized a new study bounc' ~~-

"bnd_ buff™

f17oom tn thae man Ffallnwine the <todvl hnnndary

Ph
= v geometry (1 poly) . i Tun?g;ggg M. Nonghst
+ | +new layer MuangoKhoun
el 5:1] Xayagou.r.y" n:é) # [ QL7A| | QL48C |
Rename default name
M 1 7] " Nam Po! [
geometry” to “bnd o
H IAN Na Nang
CDHﬁgUI’E geornetry IrnpDrt ang Noi PhiLa
4] 3
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Exercise - 2

@//Selec’r the pre-flood Copernicus Sentinel-1 imagery

4 //Selecting the pre-monsoon or pre-flood Copernicus Sentinel-1
5 //Sentinel-1 Data available also at https://scihub.copernicus.eu/dhus/#/home
& var sentinellp = ee.ImageCollection('COPERNICUS/S1 GRD")

W7 filterDate(F3¥15-817017, T3815-5-367)1// Please change perineal water date
: 8 .filterBounds(bnd); // Within the boundary selecting the satellite imagery
9

@//Selec’r the flooding time Copernicus Sentinel-1 imagery

1 f!Selectlng the flood Copernlcus Sentlnel 1

E;}BS flltEPDate(’2819 -97-10"' . '2019-7-2&")

34 .filterBounds(bnd);
35




Exercise - 2

m //If needed adjust the sentinel-1 backscatter threshold

fo
76 // Flood masking and mosaicking the Sentinel 1 image.
: 77 ~ var FloodMap = ee.ImageCollection([
Eﬁ; 78 vv_smoothed.updateMask(vv_smoothed.lt(% 1?)) visualize(floodViz),

79 vh_smoothed.updateMask(vh_smoothed.lt(= 2&)) visualize(floodViz),
80 vvp_watermask.visualize({palette: [’ BLUE" 13),
81 1) .mosaic();

82 Map.addLayer(FloodMap.clip(bnd), {}, 'Flood Map');
]R3




Exercise - 2

mExpor’r the generated flood map

// Export the flood map.
Export.image.toDrive({
image: FloodMap, //Generated flood map

description: 'Flood_Map', //Export file name
scale:i?@} //Map resolution, here we used 300 to minimized the google drive

!fregion? bnd // The boundary of the flood mapping areas

maxPixels:1el@,
folder: "folder_name", // please give the flder name from your Goodle drive

s




Exercise - 4

Flood domoge ossessmen’r pre flood land cover mopplng usmg GEE

2017 Sentinel-1 image 2017 Flood Inunacu*ion Ma»p 2017 Landsat image 12017 L>-.u cover map




Exercise - 4

Flood damage assessment-pre-flood land cover mapping using

Myme

qsih‘g‘h'

https://tinyurl.com/4d3ze2k9

Go gle Earth Engine Search places and datasets m 0 n ‘rg;
P p—— CITH0 N 38 B [ | o o

- 133 }); ~ . Use print(...) to write to this

Filter scripts. 134 console.
~ Owner (5)
» users/kabiruddinbd/bay_of_bengal
» users/kabiruddinbd/default L
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ange aferar Patna A A ehilighs ( T ~E
i 2 . e BIHAR MEGHALAYA p / o0 Myitkyina §e3
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N 1ZORAM{
o {
=, mbil Ranchi s
sudpy o mbikapur = i BENGAD kot Mogok Lashio Legend (Land use/land cover 2017)
K ( 5 Haipaw
o Jamsgehdggur s Wﬁ?';ai? { Shampo g [ | cropland [ ] Rural settlement and homestead orchard
Y v
L {
fasnsr & Rourkela AX ) L e - Built-up area - Hill forest
R Raigarh o La ~ 105 vaecor
R, rsuouda o [ | Barrenarea Mangrove forest
e “
Sambalpr o a0 Myanmar - Waterbodies - Madhupur forest
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7 Map data £2019 SCV Terms of Use —




Exercise - 4

Google Earth Engine

Search places and datasets... m

v Imports (1 entry) B
» var bnd: Table "bnd buff”

S=- ~  Use print(..

20.74, 93.085, 26.64]);

// Load a raw Landsat 8 Raw Scenes (Orthorectified)ImageCollection for a single year.

var collection z.ge.Imagefellection (L. LANNS AT/l lE. Ll i rrnnrrn s rrn s rr s s nrnnnrmnnnnnnn

'class'

stores known labels.

1 // Filter to only include images within the Banglladesh boundaries.
2 [//var rectangle = ee.Geometry.Rectangle(] 87.60,
3
A
i 5 Map.centerObject(bnd,7)
5]
é ‘Filter‘Da‘tE.{ 2017-81-81", '2017-84-01")

3 .filterBoun®2(Bnd)~
9

A i [ A N I, - =T .4 L. —_———— ——l Lo L.l J_LC_..7L o

141

182 // Load training points. The numeric property

163
b (100
185

16

PP, WL

123

125
126
127
128
129
133

var points =

.remap([1, 2, 3, 4,5,6], [@, I 23,45,

ee, FeatureCnllect;aﬁ( pPD]ectSKSEPwlr hkh/RLCMS/BGD/pointsample/GIT _BD points')

C

// Export the image, specifying scale and region.
124 = Export.image.toDrive({
classified,

image:

description:

scale:

region:

});

120,
bnd

"land_cover',

£ T :
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Homework

Rt @ fload shel’[ér ?ui-’robili’ry

Flood Sentinel -1 T Flood hazard Shelter Flood shelter
inundation s suitability
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Let’s protect
the pulse.




