[bookmark: _Hlk143791265]Online Resource 1
Online Resource 1 provides a Google Earth Engine script to generate cloud-free mosaic of Landsat-8 and Landsat-9 imagery of the Togean Archipelago and calculate spectral indices. Use the entire script below on Earth Engine Code Editor (https://code.earthengine.google.com/). A Google account enabled for Earth Engine is required. We used the exported imagery to perform PCA and land cover classification in ArcGIS Pro.
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The code starts after the dash line.	
--------------------------------------------------------------------------------------------------------------------------------------
/*
Supplementary information 1: Generating cloud-free Landsat-8 and Landsat-9 imagery of the Togean Archipelago and calculating spectral indices using Google Earth Engine 

Objectives:
  1. Generate Landsat corrected image and spectral indices for a single year
  2. Export raster files (geotiff) to Google Drive

Prepared by: Kurnia Latifiana (k.latifiana@gmail.com)
*/ 


//---------------
// Specify Input
//---------------

// Landsat images
var l8 = ee.ImageCollection("LANDSAT/LC08/C02/T1_L2");
var l9 = ee.ImageCollection("LANDSAT/LC09/C02/T1_L2");
// Area of interest
var aoi = ee.Geometry.Polygon([
[[121.6410392841483,-0.5834258390269998],
[122.1573967060233,-0.5834258390269998],
[122.1573967060233,-0.23599262738639695],
[121.6410392841483,-0.23599262738639695],
[121.6410392841483,-0.5834258390269998]]]);

// Selected date
var start_date = '2022-01-01';
var end_date = '2022-12-31';

// Projection
var crs = 'EPSG:32751';

// -----------------------
// Landsat Pre-processing
// -----------------------

//** Function to mask cloud using Landsat QA
function cloudMask(image){
  var qaMask = image.select('QA_PIXEL').bitwiseAnd(parseInt('11111', 2)).eq(0);
  // Apply scaling factors
  var opticalBands = image.select(['blue','green','red','nir','swir1','swir2'])
      .multiply(0.0000275).add(-0.2);
  return image.addBands(opticalBands, null, true)
      .updateMask(qaMask);
}

// Landsat 8 and 9 in selected dates
var landsat8 = l8.filterBounds(aoi).filterDate(start_date, end_date);
var landsat9 = l9.filterBounds(aoi).filterDate(start_date, end_date);

// Merge Landsat 8 and 9 as a collection
var landsat = landsat8.merge(landsat9);//.filter(ee.Filter.lt('CLOUD_COVER', 40))
print('number of images Landsat-8 and 9:', landsat.size());

// Rename bands
var inBands = ee.List(['SR_B2','SR_B3','SR_B4','SR_B5','SR_B6','SR_B7', 'QA_PIXEL']);
var outBands = ee.List(['blue','green','red','nir','swir1','swir2', 'QA_PIXEL']); 
var collection = landsat.select(inBands, outBands);

// Landsat image
var img1 = ee.Image(collection.map(cloudMask).median().clip(aoi).reproject(crs, null, 30));
var img = img1.select(['blue','green','red','nir','swir1','swir2']);

// Spectral Indices
var ndvi = img.normalizedDifference(['nir','red']).rename('NDVI');
var mndwi = img.normalizedDifference(['green','swir1']).rename('MNDWI');
var ndmi = img.normalizedDifference(['nir','swir1']).rename('NDMI');
var bsi = img.expression('((Red + SWIR1) - (NIR + Blue)) / (NIR + Blue)', {
          'NIR' : img.select('nir'),
          'Red' : img.select('red'),
          'Blue' : img.select('blue'),
          'SWIR1' : img.select('swir1')
          }).rename('BSI');

// ------------------
// Map Visualization
// ------------------
Map.centerObject(aoi, 12);
Map.addLayer(img, {bands: 'nir,swir1,blue', min: 0, max: 0.5, gamma: 1.5},'Landsat False Color');
Map.addLayer(ndvi, {min: -1, max: 1, palette: ['red', 'white', 'green']}, 'NDVI');
Map.addLayer(mndwi, {min: -1, max: 1, palette: ['grey', 'white', 'blue']}, 'MNDWI');
Map.addLayer(ndmi, {min: -1, max: 1, palette: ['grey', 'white', 'orange']}, 'NDMI');
Map.addLayer(bsi, {min: -1, max: 1, palette: ['grey', 'white', 'red']}, 'BSI');


// ---------------
// Export Images
// ---------------

var float32Bands = img.select(['blue','green','red','nir','swir1','swir2'])
  .addBands(ndvi)
  .addBands(mndwi)
  .addBands(ndmi)
  .addBands(bsi)
  .toFloat();

Export.image.toDrive({
  image: float32Bands,
  scale: 30,
  folder: 'export',
  description: 'Togean_Multiband_2022', // Change the description as needed
  region: aoi,
  maxPixels: 1e13
});
2

