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) YSuarsuauludu (Soil Carbon Stock: SCS)
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o. 13039 MsUszEndldIvLeUnaAtugdaisaume Google Earth Engine (GEE) lowA1iadeves
Egﬂmﬂ”ﬁ (Temperature) kazUsunuurlu (Precipitation) 4341387 e@o U nnmagaIgy
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nsuimufinuinisiadieatunsivuauleus wazrawunsldiauluiufiinuasnssu
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azuvmmLﬂui’jaﬂaammﬂivmwuwmwamamsaiwmmamu LuaqmﬂLﬂummmmmimmﬂgﬂim
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nssnvethannluiuiiineasnssy msznelifnanudsmedenandanianisinens luanmitui
fiidefudunseda wasdsmemsislufuausssuwifegion Sanuanunsalunisdusieh
nsszunethisiinniAuly mmamsalunisgednsigermsiiva shlinisdusmemnslufulee
nslaeiadilldnaiviniians iesnniiansvedesinermsfivesnainauldie uazfamudym
mimmmauﬁwamﬁmm s?fqLﬁueﬁaﬁwﬁ’ﬂﬁﬁﬁﬁaﬂumiLﬁaﬂ%ﬁﬂﬁ%ﬁﬂqﬂiuﬁuﬁﬁuq LINS1Z01ANY
muudsunsrdafiamnsnaiaiulnld wu o Sudends uasdulese dudluiiufisuduasldly
nsUgndng ﬂﬂﬂzwuﬁmmaummm’meﬁu Tnaamzlunafiiaduivisinsefiudunaeniuiy

éfm%’uﬂssL%ﬂl‘mEJ%a:HaU%mmﬁmuL,Laz'egmmgﬁ%L‘ﬁlumemmmamﬁmmi’ﬂﬁmuLLaz
anniinsiaineniAvesusazniisau Wy nsugndeainet nsuvauseniu Wudu deyanilddady
deshunuresdeya a vinaihnsesatawiniu wiliaunselfdusumuinudegindlnann
annllnsiadala Aslatinisissuvansaunegiianans (Geographic Information System; GIS) wa
waluladdsadoyaszorlng (Remote sensing: RS) uildlunisiiasizsidoyaideiiuil (Spatial
Analysis) ifiel¥anunsnUssanua UiinadWuluuinaibiiinimeanldedsgnieuazusug
Uaquuldinmswanivueundndugiaisauwmna Google Earth Engine (GEE) Fulugoniuassia
1Un (Open-source software) hazau1sauszananauuaalg (Cloud computing platform) el
lun1sisziuazUszaianateyaniegiansaune (Geospatial data) LU yateyaan1ngieiniea
yndoyaguunniiuil uazgndeyanmienfiodluudaziiud yildansaliengidiuiivue
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wallad piiasaumaduedosdlofifinrmddydenmsimundszma Taesguiaiinisdaada
wazatiuayulildinalulad pliasaumelunisiamunisasuulas uasthdeyaanmeneinay
Uszananauldlunisianisdanndon mavszendlimaluladdmateyaszerlnanionisiuian
szerlna (Remote sensing: RS) fldutisiddnlunisdisnsinaeunariinsginsiasuulasmos
yinensene 1 melulaBnisfuianszeglnadunslideyannameeanifieniiarudedats
ludsauandeind Wemindnstufinnmaiuiiduausevislaas Orbit Cycle) vilslédoya
ffiaudeidesuazaruisnieuifisufudaanaild (Time Series) 3nvtadvaunsatfuiinnm
asaunpuituiivuialng waluladgfansaumediddydnodrmilsie svuvansaumegieans
(Geographic Information System; GIS) ﬁsziwiuﬂ’ﬁ%’m,ﬁuﬁaga IAN1TFIUTRYA SIUeTLASIZ
Toyaldognegndeuarsania lneannszuiunsinnuiiuiusenitmsivinnsselnavasssuy
ansaumagiimans gllarsaumne (Geo-informatics) Wula3esilefid1fnyuaziuszansaiwlunis
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yhlannsafmuauumamssyinsiukasihivngay easdgmiiiatuanmsimanevio
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puimuthvesaneluladuaz dumesidaluiagdu JaldfinnsWaiun Google Earth Engine
(GEE) Juunanvlasugiiansaunavesgiia (Google) lddmsunisiwmsginidineaansuaznis
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a51907m (Visualization) anyadeyalBeiiufl (Geospatial Information) ¥esn1na18A1A UL
(Satellite Image) antsadiduiifan léud Landsat, Sentinel, MODIS salUfsyndeyagieonia
wazyndoyanu (luuisiui) gialddarhnimdemafisuuanfvteyatufindoundannndt <o
Wluwvuadsdoyaaisisue Tnonnsldeulusunsy GEE azifunisidouldasds (Code Editor)
Tun1w JavaScript teiSenlidoyanmaneauiion thudieneiuasUssmnanamuinguszasdves
A Wy uanstoyagumgdl (Temperature) Fogau3unuiinu (Precipitation) wiodayanis
TUselovidiau (Land use) wazsindsgadoyanindieanidfion nsauinudeyadiesaneidiu
(Algorithms) figfldamsnnnléuuundadoyauos Google uananiidsanunsautstiudoyande
Sanasfuvesldliugliseduld msdnneidsiuiiuasnisUssinanadeyalussuuaand vl
avanuarnInrenslinu suviannsodoonsunin mIuanma wunl uasiiauenadns
Tugtuuuresunuiild Jagtiunisliunanvledilunandifudesfiasmniuuasiidealidnedniy
nsithiseyanindenuiion GEE uagldidnniiunumesrmnnlunisuinisianisduinden
nsUszidiunansgnududanndendunszuiunsiidrfylunisszy nsaianisal nsinany
n31dpULarNTUTEiY nansenuiionesindudeaninwanden Wuandifiusgrsdmaulunsdu
wndosdiofifiuszansnnuariuselomilunisuimsiams fegafifienududeusarduneunnnine
TunszurunsUssifiunansenududaindes ifisausaunsatumaluladdnannunuimsians
foyadiurunin (Big Data) Wieatuayunisinmuasadey MslnTzideya nauruulee
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Fesrinfioraintuannmsldaulusunsy GEE uasuwamandladym fe n1suszanana
Toyagiarsaumassulaliuivled earthengine.google.com azfaaiinsvinmupIuBumesiiln
Ffatunsdnavientisnudigg fifesnisilsunsy GEE lUuszendldeudostivinsdumedidn
flanunsnfunardsteyamenuiigiuasidonloadifuiniotioneufiumnes sivlviannsaiiasz
wazUszananadeyaldsiniiuindelu msuszinanadeyavosunanilody Google asiinduuy
Aa124 (Cloud computing platform) wazradnsildarursadafudulndainunufivuinaay
anldunge Fedesdiuiilunisdaiudoua d1 Google Drive luUINM591n Google flanusarlud
fn97 HnlAfU Google suitufiiiutoyassuuaanduarnisdsestoyalnddfimudaonsts uins
Uszananadoyavuinlvg) (Big Data) Tuunsadtenadesiinsteiuiilunisdafvdoyaifisifis
uenninisdfsndeyamaniarsaumarunelug (Geospatial big data) afesdinisdeusionis
917U U URNTS (Application programming interface; API) ﬁqﬁ?uﬂl%muﬁaqﬁmmi
nedunIslsumdaiiunsldnuluniwireufian s (Programing language) 1 A1 Python
uay Java FsenafimnugsendmiugiEusuldounazgilidanuimeiunviresiames ogslsh
putiaguldifaunsdeulusunsunonfinnes silknwildidiladetunaslddnnududeon
swdailumasidsnieldnlulusunsudidasy (Source code) fifldamldimeunsly ileliyanadu
Iahluldnnglddoulavieusznis Samannsntundssgndlilaslidondoumddlmitomn vie
Weawehunuilusulgusdiansaldlunisussuianawagiinsgideyals

Tunaunsidaudayanmaienidiisn Google Earth Engine
Lmdﬁayja: Data Scientist at Big Data Institute (Public Organization), BDI
o) M3atATUYBLLY Gmail 1Ufi signup.earthengine.google.com

" uaihenuduseulunisainguinig Earth Engine Tayad1uedzniiatsuIkazaLiunig
melunaldifunilsduni

€& > C @& codeearthenginegooglecom 2 @ CH» L 08 :
GO gle Earth Englne Q,  Search places and datasets, a
Newseript __ [CITINE) (ENNE IO TN
Filter seripts m (:J 1| Use print(...) to write to this console.
™ Owner (1) . Welcome to Earth Engine!
~ users/Sasirin09ldd/GEE Please use the help menu above (@)
W Color to learn more about how to use Earth
W Exporting data Engine, or visit our help page for
B imageCollection support.
B MRCTraining
BNDWI
~ Writer
No accessible repositories. Click Refresh to check again
» Reader
~ Archive
No accessible repositories. Click Refresh to check again
~ Examples
~ Image
B From Name
I Normalized Difference
B Expression
B Hillshade &
gmniarlam Ll
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" yaeanadiasusnisualunazlasunisneusululdeu Earth Engine anuisasudnw1isnisly
Nuyaasasllollaviunindsinlasunisneusuual awnsadnlugs Earth Engine Code
Editor Fafussuuiaudiunsvianudumesueaiiiiiuiusiwesyes Earth Engine tiions

AN code.earthengine.google.com

" {ludmedoya Earth Engines Tnendndiuiiu Datasets Tulauinaves Earth Engine w3elufl

developers.google.com/earth-engine/datasets/

" n5l991u GEE fu Python fisevitnisasuiining Google Earth Engine Python APl t1u PIP

o Ipip install earthengine-api -q
'pip install geemap -q
I'pip install ipygee -q

= msiddn (import) wiininaEnee) Whanlgau

° import ee

from ipygee import *

import folium

import numpy as np

import pandas as pd

#import proplot as plot

import matplotlib.pyplot as plt

from pandas.plotting import register_matplotlib_converters
import geemap

import folium

#import ipygee as ui

" SUUREYINGYe verification code Tvinns copy ldasly

6) # Trigger the authentication flow.
bee.Authenticate()
# Initialize the library.
ee.Initialize()

e« To authorize access needed by Earth Engine, open the following URL in a web browser and foll

https://code.earthengine.google.com/client-auth?scopes=https%3A//www.googleapis.com/auth

The authorization workflow will generate a code, which you should paste in the box below.
Enter verification code: |

©) N3enlddeyavauivn (Boundary) vasuszmelney

" au1saisenly Boundary veuszinealng laen1sisenlddeya LSIB booee: Large Scale

International Boundary Polygons, Simplified

[%
(%

" 9nnuazld folium TuNISSenLKUT wardININa1saNunIRUsemalne



[1

[]

[]

[]

thailand = ee.FeatureCollection('USDOS/LSIB_SIMPLE/2017').filterMetadata('country_co', 'equals', 'TH")

thailand

<ee.featurecollection.FeatureCollection at @x7f8a71a6d780>

Map =geemap.Map()

Map.addlLayer(thailand,{'color':'black'}, 'Thailand")
Map.centerObject(thailand,13)
Map

OpenStreetMap

JUN o voulunvesUsTINalng

o) MsEenldnudeyagungiiuazusutnuuieuain FLDAS (Temperature & Precipitation)

FLDAS : Famine Early Warning Systems Network (FEWS NET) Land Data Assimilation
System Lﬂuwﬁmﬁ’mﬁ%gaﬁ%’mﬁﬂ% NASA Land Information Systern fia$1stuainnnsld
LLUUﬁi’ﬂaaqau@aﬁwaaﬁﬂj (crop water balance model) 210 FEWS NET UFunaniduse T
271 NOAA Climate Prediction Center wag CHIRPS dafiugndoyauiuaniduadiouslan
Inedoya FLDAS fanunsaisenldann GEE wufeaiu

gyn1sisendeya FLDAS Jusuag Filter doyaseninedl boso - bobo

° # FLDAS Data

FLDAS = ee.ImageCollection('NASA/FLDAS/NOAH@1/C/GL/M/Ve@1")
FLDAS = FLDAS.filter(ee.Filter.date('2010-01-01', '2020-06-01"))

dw¥udieya FLDAS fideyanats Bands lnedeyatiazldiiu Band 7ide RadT tavg (Surface
radiative temperature (K)) wag Rainf f tavg (Total precipitation rate (kg m-o s-@)) lag
Mnssenaall



[ 1 # FLDAS Surface radiative temperature
Temp = FLDAS.select('RadT_tavg")
# FLDAS Total precipitation rate
Prec = FLDAS.select('Rainf_+f_tavg")

&) nswUadgnile (Unit Conversion)

" fJesnteyaniseneenuisvegluniie Kelvin (K) Fedeevinisadreilandundamuae
Kelvin (K) tdu Celsius (°C)

° def K_to_C(image):
return image.subtract(273.15).copyProperties(image, ['system:time_start'])
# mapping function to Convert Kelvin to Celsius
Temp_C = Temp.map(K_to_C)
## Note C = K - 273.15

" uigatuyiinisaseilandunlamiag kg/m?/s Wy mm/day

° # Function to Convert kg/m2/s to mm/day
def IPCC_to_mmday(image):
return image.multiply(86480).copyProperties(image, ['system:time_start'])
# mapping function to Convert Kelvin to Celsius
Prec_mm = Prec.map(IPCC_to_mmday)
## Note 1 kg/m2/s = 86400 mm/day (86400 = 24 x 60 x 60 ( total no. of seconds in a day))

&) N5EE1uNUT (Making the Map)

" 91pduvhasunui ngldaade (Mean) vosdoyagungiiazusuiniinuiafe ey
AIFUN on Wae &

° # mean Surface radiative temperature in Thailand
Map.addLayer(Temp_C.mean().clip(thailand),
vis_params={'min': 10,
'max': 35,
‘palette’': ['green’', ‘yellow','red']})
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° # mean Total precipitation rate in Thailand
Map.addLayer (Prec_mm.mean().clip(thailand),
vis_params={'min': ©,
'max': 10,
'palette’: ['red’', 'blue’']})

Map

JUN @ uruiUSinanieuvesdsemalnesening boeo-bolo

a

) NMsEZIINUNTaYNTULIAT (Making Time series chart)

v 9

" hmsAnRaiining ipygee 15198@130LEANLENNNTAYES GEE U Python

" Code \iiaisenldaina Time series chart vasdayagaumiiarUsunaiiny Aagun & uag o

[ 1 # Thailand Surface radiative temperature time series
TH_Temp_C = chart.Image.series(**{"imageCollection’': Temp_C,
‘region': thailand,
‘reducer’': ee.Reducer.mean(),
‘scale’: 1000,
'XProperty’': 'system:time_start'})
TH_Temp_C.renderWidget(width="50%")

Band mean in relation with system:time_start across images
B RadT_tavg [ 77T TTTTTTTTTTTTTTTmmmmmommsmsmsoooemomoom oo
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o # Thailand Total precipitation rate time series
TH_Prec_mm = chart.Image.series(**{'imageCollection’': Prec_mm,
‘region’: thailand,
'reducer': ee.Reducer.mean(),
'scale’': 1000,
'XProperty': 'system:time_start'})
TH_Prec_mm.renderWidget(width="50%")

B Rainf_f_tavg | 1
I

5"I'T'T'L'i"'J""V{"f'f'k'L'L'l' =i
| O L T O T T

JUN ® uHuNnUSInaiuresEmAlngsening boeo - boko

" gunsavitnisulaadu Dataframe wadlduiininasig a8 Python Tunnsasne chart 161
lngneudurwnALafYTEFRUYRITaLARMM N WarUTHY

° TH_Temp_C_monthly = TH_Temp_C.dataframe.groupby(pd.Grouper (freq="M")).mean()
TH_Prec_mm_monthly = TH_Prec_mm.dataframe.groupby(pd.Grouper(freg="M")).mean()

" gandus19glduiining Matplotlib Tunisadne Time series chart WW3suifisuseninadeya
gaunil wazUinaninlusawandlusui o

° # time index

time = TH_Temp_C_monthly.index

# plot

fig, ax1l = plt.subplots(figsize=(7, 3))

ax2 = axl.twinx()

# Temperature

axl.plot(time, TH_Temp_C_monthly, label='Temperature (°C)"',
color="salmon', marker="+")

# Precipitation

ax2.plot(time, TH_Prec_mm_monthly, label='Precipitation rate (mm/day)’,
color="steelblue’', marker='0")

axl.set_xlabel('Time")

axl.set_ylabel('Temperature (°C)")

ax2.set_ylabel('Precipitation rate (mm/day)')

plt.legend()

plt.tight_layout()

plt.show()
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