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Overview of the Presentation

e Dataset Overview

e Introduction Google Earth Engine (GEE)
e Application

e Analysis and Representation
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Dataset Overview

e Daily Land Surface Temperature (MODIS, MOD11A1)
e Land Cover Data (Landsat)




Introduction to Google Earth Engine

"Big Data" analysis and visualization platform
Desighed for scientists, not software engineers
Goals: make it easy, enable non-traditional users
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How do you use it?

Javascript API HISTORICAL FLOOD ANALYSIS TOOL
Interactive Code Editor

Easy to use and instant results ——
Python API

Python module
Web Apps with Appengine
Jupyter Notebooks*
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What data does it have?

9PB Public Data Catalog (and growin
Hl 4 growing) Weather Forecasts, Climate Models

Imagery +300 more analysis ready datasets

Landsat 4-8 7 bands, 30m

MODIS 250m Daily Global
Sentinel-1 10m SAR

Sentinel-2 12 bands, 10/20/60m

Custom user assets

Google Earth Engine | Landsat

Q|
G e 0 p hyS i Ca I sl ' Landsatz, Damnatz, Germany :R"'" I Rest

NEW i C
D I g I ta | E I eva t I 0 n ’ u:.s&;r:igll(izlmarkert Landsat Global Land Survey 1975 at_drycool
& MOD04L2_GRIDDED_CLIM... Landsat 7 3-year TOA percentile composites
&' MODO04L2_GRIDDED_DAILY Landsat Global Land Survey 2005, Landsat 5 scenes zen', 'blue
La n d C Ove r ii ferloPonds Landsat Global Land Survey 2005, Landsat 7 scenes in:-1,maxz
#'LandsatSR Landsat 7 annual TOA percentile composites

Surface Temperature, etc o ot v Gy
p ) . .es Sf . Mangrove Forests of the World (2000)
~ projects/servir-hkh .
» AEZ USGS Landsat 4 Surface Reflectance (pre-Collection)

+ AFG-Wheat more »
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Introduction to GEE
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Google Earth Engine

Search places an

| Scripts I

Filter

~ Owner (1)
= users/br0038/default
& LST_10_Day_composite
& LST_10_Day_composite_v2
B LST_Long_Shorl_Term
& Landsat_Image_Classification
& Rainfall
& Wheat Mapping_afg
* Writer
Mo
» Reader
* Examples
= Archive
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Application of GEE to calculate LST 10 Day Composite: Steps

Enter the name of the MODIS Land Surface Temperature to load

IS . I

- Imports (2 entries) B
» var imageCollection: ImageCollection "MOD11A1.005 Terra Land Surface Temperature an.
» var geometry: Polygon, 4 vertices
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Application of GEE to calculate LST 10 Day Composite: Steps

Designating the interested region

//Choose country using GEE Feature Collection _ N
var region = ee.FeatureCollection (' ft:1ltdSwUL7MVpOauSoRzgVTOWdfy17KDbw-1d9omPw' ). filterMetadata( Country', 'equ:

/fAdd region outline to layer - for selected countries
//Map.addLayer(region, {}, 'Bangladesh');
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Map.addLayar(geomatry);
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Application of GEE to calculate LST 10 Day Composite: Steps

Collecting bands and scale

1l

12 /7 Collect bands and scale

13 var modisLSTday = ee.ImageCollection('MODIS/MOD11AL") . select('LST Day lkm');

14  var modisLSTnight = ee.ImageCollection{'MODIS/MOD11AL').select('LST Night 1lkm');

15~ var modLSTday = modisLSTday.mep(function(img) {

16 return 1mg.multiply(e.02).subtract(273.15).copyProperties(img, ['system:time start','system:time end']);
17 1);

18~ var modL5Tnight = modisLSTnight.map(function(img) {

19 return 1mg.multiply(e.02).subtract(273.15).copyProperties(img, ['system:time start', 'system:time end']);
20 1);

21
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Application of GEE to calculate LST 10 Day Composite: Steps

Selecting study period

22

23 // Select dates

24 var collection@snight = ee.ImageCollection(modLSTnight. filterDate('2061-01-61", '2017-12-31'));
25 var collection@5day = ee.ImageCollection(modLSTday.f1lterDate( 2061-01-61", '2017-12-31"));

26

27




Application of GEE to calculate LST 10 Day Composite: Steps

Cropping the data for the region

32 // Cropping the data for the region

34 wvar collection = collection@sday.filterBounds(region);




Application of GEE to calculate LST 10 Day Composite: Steps

Collecting Metadata Properties

S4
35 // Get a list of all metadata properties.
36 wvar properties = collection.propertylames();

37 print('Metadata properties: ', properties); // ee.lList of metadata properties
38

39 // Get the date range of images in the collection.

40

41 war dates = ee,List(collection.get('date range'));

42 wvar dateRange = ee.,DateRange(dates.get (), dates.get(l));
43 print('Date range: ', dateRange);

44
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Application of GEE to calculate LST 10 Day Composite: Steps

Calculating 10 Day Composite Data

_10_Day_composite Get Link I

. Run IReset v.

//Calculating the 10 Day Composite

var startyear = 2001;

var endyear = 2017;

// Run the loop

for (var yr= startyear; yr <= endyear; yr = yr + 1} {
var startdate = 1;
//var enddate = 365;
var enddate = ((yr%4)===0) 7 366 : 365;
//print('This is enddate ' +enddate);

for (var dt= startdate; dt <= enddate; dt = dt + 10) {

// Use ee.Filter.calendarRange to filter by year and month
var img = collection.filter(ee.Filter.calendarRange(yr,yr, "year'))
.filter(ee.Filter.calendarRange(dt,dt+9, 'day of year')});
/{ reduce image collection with mean()
if (dt == 1){

var mean = img.mean().rename('L5T "+dit+" ' +(dt+9)+' ‘+yr);
else {

mean = mean.addBands (img.mean(). rename('LST '+dt+
¥
¥

print{mean)

U H(dTHO)+ "+yr))




Application of GEE to calculate LST 10 Day Composite: Steps

Exporting the output

71
72 // Export the image, specifying scale and region.
73 - Export.image. toAsset({

74 image: mean,

75 description: 'LST 10Day ' + yr,

76 assetld: 'projects/servir-hkh/MODIS_LST_10_Day_Composite/LST_l0Day_'+yr,
77 scale: 1008,

78 region: geometry,

79 maxPixels:2E11,

80 - pyramidingPolicy: {
81 '.default': 'mean’,
82 h

83 i3l

84

85 }

86

87
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Outputs
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Application of LST in Identification of Heat Stressed Area

e Study Area
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Application of QGIS in Analyzing Zonal Statistics

e Extracting LST for each landcover type

7 QGIs2.1816
Project Edit View Layer Settings Plugins Vector Raster Database Web Help
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Fields About

Layer containing sampling points:

classified_landsat_point -

/7 spatiaLite

Vi ¥ | @) ArcGisFeatureServer
9 & ArcGisMapServer
Q 5 ows

Layers with fields/bands to get values from:

classified_landsat_point : POINTID (source point)
classified_landsat_point : GRID_CODE (source point)

Advanced Digitizing Panel LST_10Day 2017 scaled_down_Jan : Band 1 (raster)
CAD tools are not enabled for the current map tool LST_10Day_2017_scaled_down_Jan: Band 2 (raster)
LST_10Day_2017_scaled_down_Jan : Band 3 (raster)
LST_10Day_2017_scaled_down_lan : Band 4 (raster)
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Layers Panel
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X @ dassified_landsat_point
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Output point vector layer:

X/ Add created layer to the TOC

Status:
Complee the input elds and press 0%

Coordinate 652464,2743108 ¥ scale 1172478 v
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Application of QGIS in Analyzing Zonal Statistics

./ Zonal Statistics EE

Raster layer:
LST_10Day_2017_scaled_down_Jan -
Band Band 1 -
Polygon layer containing the zones:
classified_polygon_manda -
Output column prefix:

Statistics to calculate:

X Count
X Sum
X Mean

Median

Standard deviation @
W Minimom




Outputs

LST 10 Day Composite (January 1-10, 2017)
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Outputs

LST 10 Day Composite (June 1-10, 2017): Manda Upazilla
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LST 10 Day Composite Comparison among Land Cover Types

LST in Manda Upazilla (June 1st -10th ,2017)
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Temperature Distribution for Crop Landcover (Manda Upazilla)

LST Distribution for Vegetable Crop Type
( June 11th -20th ,2017 vs June 1st -10th ,2017)
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