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/1) fvuai A
//Get a feature collection of Pasak river basin
//Add boundary Of The Pasak basin
var Pasak = ee.FeatureCollection("users/ruampornm_moisture1/Pasak™);
var empty = ee.Image().byte();
var outlines = empty.paint({
featureCollection: Pasak,
color: ' BIOME NUM',
width: 2
s
var palette = ['Black'];
Map.addLayer(outlines, {palette: palette, max: 14}, 'Pasak basin');

Map.centerObject (Pasak, 5)
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//1) Amuaiiuitdnen Search or cancel
//Get a feature collection of Pasak river basin multiple tasks in the

s:v_lpts ?ofs ‘Assl!:s L

~ users/ruampornm_moisture1/Dry... & I
[k Calculating Maximum Consecu... .

~ users/ruampornm_moisture1/Dry... //Add boundary Of The Pasak basin I Task Manager [
& DrMoo var mﬁy = «-mn()-?y:ié);
. ~ var outlines = empty.pain
[ DrMoo (modified)lowerpasak featurecollection: Pasak, SUBMITTED TASKS -
I chaopraya color: 'BIOME NUM'. X
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// Set variable for which month (format ™M), and year (format "YY Y Y") you want to

// calculate the index:
wvar day ='19";
var month ='05";
var year = "2023";
// Transformations for dates
var monthn = +month; // numerical
var yearn = +year; // numerical
var monthnl = monthn+1;
if (monthnl = 13) {
var monthnl = 01;
B
/1 selection of Historical time period for analysis
var startDate = ee.String('2000-").cat(month);
var endDate = ee.String((yearn-1).toString()).cat('-").cat(month1);
if (monthnl = 1) {
var endDate = ee.String((yearn).toString().cat('-").cat(month1);
B
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/! 3) Load Terra Vegetation Indices 16-Day Global 250m Cellection of Past ime pericd

wvar collection = ee ImageCollection(MODIS/ 061 MOD13Q 17 filterDate(startDate, endDate) filter(imageFilter);
/! Scale facter for NDWVI
var factor NDVI = finction({image){
retum image multiply(0.0001 ). divide(3.2768);
E
/i Map factor finction for NDVI
wvar ndvi = cellection. select(NDWVT).map{factor NDVI);
A minimum and maxinm NDVI
wvar minNDVI = ndvi.min();
var maxNDVI = ndvimax();
/! Specific menth time to see the drought like condition
var imageStartDate = year.concat(-" menth);
var imageEndDate = ee. String((veam).teString()).cat(™).catimenth1);
if{monthnl = 1) {
var imageEndDate = ee. String((vearn+1).toString()).cat(™.catimenthl);
¥
'/ Terra Vegetation Indices 16-Day Global 250m Cellection of drought menitroing time pericd
var image = ee.ImageCollection(MIODIS/ 06 LMOD13Q1" filterDate(image StartDrate, imageEndDate) filter(imageFilter) max();
/ealenlation of VCT and clipping according to the AOT
var imageNDWVI = image. select(TNDVTY);
imageNDVI = factor NDVI(imageNDVT);
wvar call = imageNDVI subtract(nin™NDWVI);
wvar cal2 = maxNDVL subtract{nminND'VI);
wvar WVCI = call. divide(cal2).clip(gecmetry);
AW CT display to map
Map.addLayer(VCL{
min: -1,
max: 1,

palette: wis}, "WCT false);

GOOg'e Earth Engine Q, Search places and datasets... o - .
Scripts R Pasak(VHI,TCI,VCI) (2023) (copy) Gatnk - - JL P I e I e W2

new ~ O 114 a s

Fites sctipts - i 115 // vcT display to map Searcr; or
~ Own 116 * Map.addLayer(VCT,{ cance.

o 35) it 17 min: -1, i E multiple tasks in the

¥ 118 max: 1, Task Manager &

[ ASI_ChaoPraYaWatershed 119 palette: vis}, 'vci',false);

B AS)_saraburi i;? UNSUBMITTED TASKS

ENDTI_Th1 < -

K 3550 /1 saad cadaiias o os
B UN script_lower M « | » = Drovgih-indecs m v
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//4) Load collection for TCI

var collection = ee.ImageCollection('MODIS/061/MOD11A2"). filterDate(startDate, endDate).filter(imageFilter);

var Ist = collection.select('LST Day 1km');

/f minimum and maximum LST

var minL.ST = Ist.min();

var maxLST = Ist.max();

/' LST Collection of drought monitroing time period

var image = ee.ImageCollection(MODIS/061/MOD11A2"). filterDate(imageStartDate, imageEndDate). filter(imageFilter).max();
var imageL ST = image.select('LST Day lkm');

// calculation of TCT and clipping according to the AOI

var TCI = (maxLST.subtract(imageL.ST)).divide(maxLST.subtract(minl.ST)).clip(geometry);

/I 'TCI display to map
Map.addLayer(TCI, {
min: -1,
max: 1,
palette: vis}, "TCI'false);
Google Earth Englne Q_  Search places and datasets... o [ : ] .
Passk(HLTGLVC) (2023) (comn) T e S S 3 O
Filter scripts... o i :;2 var TCI = (maxLST.subtract(imageLST)).divide(maxLST.subtract (minLST)).clip(geometry); = | — i
- = . 137 // TCI display to map cancel
Owner (36) 138 = Map.addLayer(TCI,{ multiple tasks in the
v 139 min: -1, B task Manager &2
I ASI_ChaoPraYaWatershed Mo omax: 1,
W ASI_saraburi b3 Balettes vis);  “Tert; false); UNSUBMITTED TASKS
:332;;:;0“, 143 /‘/ calculation of vHr 8 Drougth_Index_... m -
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//5) calculation of VHI
var VHI = (VCLmultiply(0.5)).add(TCLmultiply(0.5));
// VHI display to map
Map.addLayer(VHL{
min: -1,
max: 1,
palette: vis}, 'VHI' false);
// VHI classification into classes based on threshold values to calculate Drought Index
var image02 = ee.Image(VHLIt(0.1).and(VHL gte(-1)));
var image04 = ee.Image(((VHI.gte(0.1)).and(VHL1t(0.2))).multiply(2));
var image06 = ((VHI.gte(0.2)).and(VHLIt(0.3))).multiply(3);
var image08 = ((VHI.gte(0.3)).and(VHIL1t(0.4))).multiply(4);
var image 10 = (VHI gte(0.4)).multiply(5);

var Drought Index = Drought Index.float();

var Drought Index = (image02.add(image04).add(image06).add(image08).add(image10));

Google Earth Engine Q  Search places and datasets...
Scripts I Pasak(VHI,TCI,VCI) (2023) (copy) Gettink < o . Run -l Reset -
135 var TCI = (maxLST.subtract(imageLsT)).divide(naxLsT.subtract(minlsT)).clip(geometry); 7%

Filter scripts...

~ Owner (36)

“a
= 137 // TCI display to map

138 * Map.addLayer(TCI,{
1

39 min: -1,
[ ASI_ChaoPraYaWatershed 140 max: 1,
W ASI_saraburi 141 palette: vis}, 'TCI’,false);
1) 142

&NDTI_Th1
I UN script_lower pasak

/1 _calculation of \WT
‘

(UTTARAD

DINMY

Drought Index (VHI)
M Extreme
W Severe
Moderate
W Mild
W No Drought

on@

UNSUBMITTED TASKS

m prougth_index_..  [[ERN -

:

1S

Search or
cancel
multiple tasks in the
Task Manager &

W UPDATING. . .
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// Legend Rows

legend.add(makeRow('d7191c', 'Extreme"));//1
legend.add(makeRow('fdac61', 'Severe'));//2
legend.add(makeRow('ffffc0', "Moderate'));//3
legend.add(makeRow('a6d96a', 'Mild"));//4
legend.add(makeRow('1a9641', No Drought"));//5

// Add Legend to Map

Map.add(legend);

yl Function used for transforming dates to string and having leading 0, if necessary
function padLeadingZeros(num, size) {

var s = num+"";

while (s.length < size) s ="0" +s;

return s;

-
GOOgle Earth Engine Q, Search places and datasets... ° - ’
Prask(LTOLVD 202 ) CIT . T O

- 135 var TCT = (maxLST.subtract(imagelST)).divide(maxLST.subtract(minLsT)).clip(geometry); - -
Filter scripts... (:) [ 136 ! (gl ‘ { e 2 search or ) UPDATING. . .
Owner (36) — 137 // TCI display to map cancel
P 138~ Map.addLayer(TCI,{ multiple tasks in the
139 min: -1, B rask Manager 3

I ASI_ChaoPraYaWatershed 140 max: 1, —

W AS|_saraburi ::; palette: vis}, '1c1’,false); UNSUBMITTED TASKS

ENDTL_Th1 v

= Drougth_Index_... m =

-
Map Satellite

I UN script_lower pasak

Drought Index (VHI)

W Extreme

W Severe
Moderate

W Mild

W No Drought

ﬂWW‘VI on-& Mu’]ﬁl’]\‘]LLﬁﬂ\‘lLLNuVﬁuﬂUﬂﬁlLLﬁQ‘V]’NﬂWiLﬂ‘MWi Y93A1 VHI

o) Code editor o/ M3dpLiutoyausuly Google drive
/I Export to Google Drive

Export.image.toDrive({
image: Drought_Index,
description: 'Drought Index VHI',
fileNamePrefix: 'Drought Index VHI',
region: geometry,
scale: 1000,
crs: 'EPSG:4326',
skipEmptyTiles: true
1




Task: Initiate image export

Drought_Index_VHI

EPSG:4326
ale (m/px)
1000
DRIVE CLOUD STORAGE EE ASSET
Drive folder name or blank for root
Filename *
Drought_Index_VHI

GEO_TIFF

A - wansnsiaiudayaunuiifoudeguuuu GeoTiff file luiuil Google dirve
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var now = Date.now();
var before_start="2022-08-15";

var before end='2022-08-25";

// Now set the same parameters for AFTER the flood.
var after_start ='2022-08-31";

//var after_end = now;

var after end ='2022-10-31";

I/

r ¥
ﬂ']'iﬁ']‘l‘iuﬂ“]f’)wlﬂﬁu ﬂmﬁammuﬁua Zﬂ?ﬁﬁﬂﬂ'ﬂﬂﬂlﬁ
var polarization = "VH";

var difference_threshold = 1.25;/




o) Code editor e NMSIAAANINAANBY Sentinel-e

// 3) M3 IvandoyauaznsniasdoyanInG 1o Sentinel-1 GRD data 778 predefined parameters
var collection= ee.ImageCollection('COPERNICUS/S1_GRD')
filter(ee Filter.eq(instrumentMode', TW"))
Afilter(ee. Filter listContains(‘transmitterReceiverPolarisation’, polarization))
// filter(ee.Filter.eq('orbitProperties_pass',pass_direction))
filter(ee Filter.eq('resolution_meters',10))
// filter(ee.Filter.eq('relativeOrbitNumber_start';relative_orbit ))
filterBounds(aoi)
select(polarization);
/1 Select images by predefined dates
var before_collection = collection filterDate(before start, before_end);
var after_collection = collection. filterDate(after_startafter end);
// Print selected tiles to the console
// Extract date from meta data
function dates(imgcol) {
var range = imgcol reduceColumns(ee.Reducer.minMax(), ["system:time_start"]);
var printed = ee.String('from )
.cat(ee.Date(range.get('min")).format("YYYY-MM-dd"))
cat('to ")
.cat(ee Date(range.get('max"). format('YYYY-MM-dd"),
return printed;
i
// print dates of before images to console
var before_count = before_collection.size();
print(ee.String('Tiles selected: Before Flood ").cat('(").cat(before_count).cat(")"),
dates(before_collection), before_collection);
// print dates of after images to console
var after_count = before_collection.size(),
print(ee.String('Tiles selected: After Flood ').cat(().cat(after_count).cat(")"),
dates(after_collection), after _collection);
// Create a mosaic of selected tiles and clip to study area
var before = before_collection.mosaic().clip(aoi);
var after = after_collection.mosaic().clip(aoi);
/I Apply reduce the radar speckle by smoothing
var smoothing_radius = 50;
var before_filtered = before.focal mean(smoothing_radius, 'circle', 'meters");

var after_filtered = after.focal mean(smoothing_radius, 'circle’, 'meters');
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// Calculate the difference between the before and after images
var difference = after_filtered.divide(before filtered);
// Apply the predefined difference-threshold and create the flood extent mask
var threshold = difference_threshold;
var difference binary = difference.gt(threshold);
// Refine flood result using additional datasets
// Include JRC layer on surface water seasonality to mask flood pixels from areas
// of "permanent" water (where there is water > 10 months of the year)
var swater = ee.Image('JRC/GSW1_3/GlobalSurfaceWater").select('seasonality’);
var swater_mask = swater.gte(10).updateMask(swater.gte(10)):
//Flooded layer where perennial water bodies (water > 10 mo/yr) is assigned a O value
var flooded_mask = difference binary.where(swater_mask,0);
// final flooded area without pixels in perennial waterbodies
var flooded = flooded mask.updateMask(flooded mask):
// Compute connectivity of pixels to eliminate those connected to 8 or fewer neighbours
// This operation reduces noise of the flood extent product
var connections = flooded.connectedPixelCount();
var flooded = flooded.updateMask(connections.gte(8));

// Mask out areas with more than 5 percent slope using a Digital Elevation Model
var DEM = ee.Image('USGS/SRTMGL1_003");

var terrain = ee.Algorithms. Terrain(DEM);
var slope = terrain.select('slope’);

var flooded = flooded.updateMask(slope.lt(5)):

// Calculate flood extent area
// Create a raster layer containing the area information of each pixel
var flood pixelarea = flooded.select(polarization)

.multiply(ee.Image.pixelArea(Q);

// Sum the areas of flooded pixels
// default is set to 'bestEffort: true' in order to reduce compuation time, for a more
// accurate result set bestEffort to false and increase 'maxPixels'.
var flood_stats = flood_ pixelarea.reduceRegion({

reducer: ee.Reducer.sumQ),

geometry: aoi,

scale: 10, // native resolution

//maxPixels: 1e9,

bestEffort: true

3)s
// Convert the flood extent to hectares (area calculations are originally given in meters)
var flood_ area ha = flood_stats

.getNumber(polari ion)

.divide(10000). multiply(6.25)

roundQ:




Google Earth Engine

Q COPERNICUS/S1_GRD

LoverPasak_2022 * GetLink - JJ]_swve . Run
R Var aUl = €e.reacureco CIOA(PaSaR)}

n', polarization

on@

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

Tiles selected: Before Flood (8)
from 2022-08-16 to 2022-08-24
» ImageCollection COPERNICUS/S1_GRD (8 e.

Tiles selected: After Flood (8)
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&) Code editor & mﬁmﬁu%@ga‘lugﬂ GeoTiff file Tuitudi Google drive

EXPORTS
/f Export flooded area as TIFF file
Export.image.toDrive({

image: flooded,

description: 'Flood extent raster’,
fileNamePrefix: "flooded’,

region: aoi,

maxPixels: 1el10

3

Task: Initiate image export

Flood_

EPSG:3857

Scale (m/px

1000

DRIVE CLOUD STORAGE

Drive folder name or blank for root

Filename *

flooded

GEO_TIFF

TF_RECORD_IMAGE

o v & v .
AN - WERINANISNSIALAUTRYALY Google drive

EE ASSET
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Fupsunsinunilldlideyanazauauiou 21 Fire Information for Resource Management
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@) Code Editor 1 @ tBANUANUNANE 108ALTIUNISEUREINTU 19 .m0 TUADUN o)

/1) fmuafuRANY
//Get a feature collection of Pasak river basin
//Add boundary Of The Pasak basin
var Pasak = ee.FeatureCollection("users/ruampornm_moisturel/Pasak™);
var empty = ee.Image().byte();
var outlines = empty.paint({
featureCollection: Pasak,
color: 'BIOME NUM',
width: 2
1)
var palette = ['Black'];
Map.addLayer(outlines, {palette: palette, max: 14}, "Pasak basin");
Map.centerObject (Pasak, 5)

GOOg'e Earth Engine Q  Search places and datasets.. e - .
Cre I 30 3 O | o cooe :
7

~ users/ruampornm_moisture1/Dry... g

2 - 1 //1) Awuaduiidnn Search or cancel
B Calculating Maximum Consecu... Jl| 2 //Get a feature collection of Pasak river basin multiple tasks in the
~ users/ruampornm_moisture1/Dry... 3 //Add boundary Of The Pasak basin I Task Manager
& DrMoo ; var miy = R-!;se()-vy:ﬁ);
" - var ines = empty.pain
B DrMoo (modified)lowerpasak 6 featurecollection: Pasak, SUBMITTED TASKS
I chaopraya 7 X £ B0

R color: 'BIOME NUM'.
. o -
!;"%ﬁ

Satellite
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//2) FanyadoyasIn FIRMS Wiounumvuasianal
//Map.addLayer(Pasak);
var dataset = ee.ImageCollection('FIRMS')
filterDate('2023-03-31", '2023-04-30")
filterBounds(Pasak);
var fires = dataset.select("T21").median();
var firesVis = {
min: 325.0,
max: 400.0,
palette: ['red’, 'orange', 'yellow'],
IR

Google EarthEngine @ search places and datasets ong
I KD D D T ] e conoe TR
~ users/ruampomm_moisture1/DryDay 14 /72) 3 FIRMS wianfur 1 < Search or cancel multiple tasks
I Calculating Maximum Consecutive .. O (ep sl mpar stk i e in the Task Manager 3
var cc. InageColl
~ useck/ruampornm moistinei/Drycpele: NIy .filterDate('2023-03-31', '2023-04-30")
i DrMoo 18 .filterBounds(Pasak); UNSUBMITTED TASKS
[k DrMoo (modified)lowerpasak 19 var fires = dataset. stle(t( T21').median();
Retiacinyi 20 var firesVis = { B Hotspot [ won |
MlowerPasak A B Bumed areas =
I thaialand 23 palette: ['red’, ‘orange’, 'yellow'],
4 mmmmn1mmzm_ 2 b SUBMITTED TASKS
Vs Sonyeiayashuifhaognien iyl Tanmaiston HeoTs Tasmhanan B myExportimageTask
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Y 9

//3) ﬁEJﬂ‘igﬁ‘[T’E]iqll'ﬁ‘ﬁuﬁﬁlﬂﬂgﬂlﬂﬂﬁﬁiﬂﬂﬂ1ﬂﬁﬂlﬁﬁﬁlu MoDIS Iagsz1y3313a1
//Burnt Area
var dataset = ee.ImageCollection('MODIS/006/MCD64A1")
filterDate('2021-11-01", '2022-02-15")
filterBounds(Pasak);
var burned Area = dataset.select('BurnDate').median();
var burned AreaVis = {
min: 100.0,
max: 341.0,
palette: ['red’, 'blue’, 'black'],
¥
Map.centerObject(Pasak, 7);
Map.setOptions( TERRAIN');

Map.addLayer(fires.clip(Pasak), firesVis, 'Fires');

Map.addLayer(burnedArea.clip(Pasak), burnedAreaVis, 'Burned Area');

Google EarthEngine @ soarch places and datasets on ’
Y ] e E—
~ users/ruampormnm_moisture1/DryDay T 14 //2) dunyeawaan FIRNS wiaufuhwuatona Search or cancel multiple tosks ¥ UPDATING..
& Calculating Maximum Consecutive .. :: Nf‘-ﬂ:-:dd::yer(’ax):“m S 1n the Task: Nanaget B
@ var dataset = ee.Imag =
users/ruampomm_molstire1/DrySpells Ny | 5, filterDate( 2023-03-31', '2023-04-30")
& DrMoo 18 -filterBounds(Pasak); UNSUBMITTED TASKS
Ik DrMoo (modified)lowerpasak var fires = dataset.select('T21').median();
M chaopraya * var firesvis = { B Hotspot [ wun |
min: 325.8,
lowerPasak e B Bumed areas B3
& thaialand palette: ['red', 'orange’, 'yellow'],
* users/ruampornm_moisture1/ESRI202... 24 ) SUBMITTED TASKS

* users/ruampornm_moisture1/ForestC...

b timarelmiamnaram maictirat /s stibia

25
//3) Gunymiayaituitiasgnientwl namanidfio MedIS Tauwyhana - B myExportimageTask V' m
riaca i 3 S

Layers Map  satelite
[
i
£
v
3 Py

L
i S
] DA Nx“ ov\

vAsemon

ROIET CHAROEN ST L
.lbﬂ'\ o
Raichathani W o
mmauny
qu--mnﬂ
URIN P i dng |

UBON
B NARHO LRATCHATHAN! 4 A
 RATCHASIMA LS
1 \ @ F SISAKH‘ a3 "".ﬂ 5
g - B N i

Anlong Ve

&

'S4 KAEO A
Google o Mam‘mm siem estoars or vl M e 0203 Cooo’ | SN s T ot o P 8t e

ﬂ'W‘WI m-elo ﬂ’ﬁLiEJﬂI‘U‘U@QJaLLaﬂﬁ"\](ﬂ‘VlLﬂEJQﬂLNWlﬂﬂu@ﬂmﬁﬂﬂﬂWWﬂﬂﬁJﬂ’nW]EJQJ MODIS



& Code Editor 1 & msdnfivtoyaiiu Geo tiff

// 4) maanudeyalugil Geotiff Taan1s Export data
i mssefiudeya Auiiiaazaunimden Tuzuiuy Geotiff Export Fire hot spot//////
Export.image.toDrive({

image: fires,

description: 'Hotspot',

region: dataset,

scale: 500,

maxPixels: 3212171552,
3);
umssadudeya g el luzUiuy Geotiff file #38 Export Burned arca ///////
Export.image.toDrive( {

image: burnedArea,

description: 'Burned areas’,

region: dataset,

scale: 500,

maxPixels: 3212171552,
3

Task: Initiate image export

Hotspof

Coordinate Reference System (
EPSG:3857

200

DRIVE CLOUD STORAGE EE ASSET

Drive folder name or blank for root

Filename *
Hotspot

File format *
GEO_TIFF

Ml e-oa NM3dnnudeyalugulng GeoTiff luiuf Google drive
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