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T T == 1

i Isfahan-Shapefil 7 Inports (1 entry) 8 W Py

= ¥ var table: Table users/karimiomid199@/Isfahan-Sh
iiiIsfahan-Shapefile S terObject (table)

- Map.centerObject(table);

iiiIsfahan-Shapefilee 2 I’xai.addLayergtable);

iiiKashan

iiiMarand

iiiMashhad
i Shiraz
i Tabriz
i Varamin
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Earth Engine Data Catalog & search 1 & Engiish ~ ?,'
Home  Viewalldatasets  Browsebytags  landsat ~ MODIS  Sentinel  Publisher  Community  APIDocs
Copernicus Global Land Cover Layers: CGLS-LC100 Collection3 @& -
i Dataset Availability Tags
2015-01-01T00:00:00Z-2019-12-31T23:59:59Z :
copernicus  eea  esa eu landcover proba  probav

Dataset Provider vito

Copernicus

Earth Engine Snippet

ee.ImageCollection(“COPERNICUS/Landcover/188m/Proba-V-C3/Global")
4]

Description ~ Bands  ImageProperties ~ TermsofUse  Citations  DOls

The Copernicus Global Land Service (CGLS) is earmarked as a component of the Land service to operate a multi-purpose service component that provides a series of bio-geophysical products on
the status and evolution of land surface at global scale.

The Dynamic Land Cover map at 100 m resolution (CGLS-LC100) is a new product in the portfolio of the CGLS and delivers a global land cover map at 100 m spatial resolution. The CGLS Land
Cover product provides a primary land cover scheme. Next to these discrete classes, the product also includes continuous field layers for all basic land cover classes that provide proportional
estimates for vegetation/ground cover for the land cover types. This continuous classification scheme may depict areas of heterogeneous land cover better than the standard classification
scheme and, as such, can be tailored for application use (e.q. forest monitoring, crop monitoring, biodiversity and conservation, monitoring environment and security in Africa, climate modelling,

Copernicus cS1o9 » s 559 9 wlasin - S
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* Imports (1 entry) B
» var table: Table users/karimiomid199@/Isfahan-Sh

1 Map.centerObject(table);

2 Map.addLayer(table);

3

4 var copernicus = ee.ImageCollection("COPERNICUS/Landcover/1@8m/Proba-V-C3/Global")
5 .filterDate('2019-01-01','2020-01-01")

6 .filterBounds(table)

7 .toBands()

8 .clip(table);

9

10 print('copernicus map:',copernicus);

11 Map.addLayer(copernicus, [], "copernicus, false');

Copernicus yglas Slgs1,8 Cusr ool alligi o5 - JS&

! Collection
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GO gle Earth Engine Q,  copemicus Landcover @ M 1unar-analyzer-399715 :‘;

TG e AT 0 3 )

~ Imports (1 entry) B

*» var table: Table users/karimiomid1990/Isfahan-Sh
1 Map.centerObject(table);
2 Map.addLayer(table);
3
4 o) . ImageCollection("COPERNICUS/Landcover/10m/Proba-V-C3/Global")
s 01-01','2020-01-01")
6
7
s
9
10 us);
1 8] pernicus, false')
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discrete_classification Class Table

Value Color  Description

0 R Unknown No of not enough satellite data available.

2 Shrubs. Woody perennial plants with persistent and woody stems and without any defined main stem being less than 5 m 1all, The shrub follage can be either evergreen or deciduous.
30 #ffffdc  Herbaceous vegetation. Plants without persistent stem or shoots above ground and lacking definite firm structure. Tree and shrub cover is less than 10 %,
40 WO96H  Cuhivated and managed vegetation / agriculture. Lands covered with temporary crops followed by harvest and a bace soil period (.9, single and multiple cropping systems). Note that perennial woody crops
will be classified as the appropriate forest of shrub land cover type.
I Urban/ bullt up, Land covered by bulldings and other man-made structuzes.
60  WBABABA Bare/ sparse vegetation, Lands with exposed soll, sand, or rocks and never has more than 10 % vegetated cover during any time of the year,
70 #ofofo  Snow and ice, Lands under snow of ice cover throughout the year,
80 [ Permanent water bodies. Lakes, reservolrs, and rivers, Can be elther fresh or salt-water bodies.
90 [N Herbaceous wetland. Lands with a permanent mixtute of water and herbaceous of woody vegetation. The vegetation can be present in either salt, brackish, of fresh water.
100 #fae6ad Moss and lichen,
m - Closed forest, evergreen needle leaf. Tree canopy >70 %, almost all needle leaf trees remain green all year, Canopy is never without green foliage.

12 [ Closed forest, evergreen broad leaf. Tree canopy >70 %, almost all broadleaf rees remain green year round. Canopy is never without green foliage.

113 [ Closed forest, deciduous needle leaf, Tree canopy >70 %, consists of seasonal needle leaf tree communities with an annual cycle of leaf-on and leaf-off periods.
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Google EarthEngine  Q  copericus Landcover @ B narsmiyzecanris G
oty v e e R ) O e g e
* Isports (1 entry) @ « Useprint(...) 10 write 10 this console.

* var Isfahan: Table users/karisiomid1999/Isfahan-Sh

Map.centerObject(Isfahan);
Map.addLayer(Tsfahan);

copernicus map: 500
¢ Image (1 band) y50u

ver copernicus = ee. ImageCol lection("COPERNICUS/Landcover/100m/Proba-v-C3/0lobal”")
JfllterDate('2019-01-01", ' 2020-01-01")

«filterBounds(1sfahan)

.to8ands()

.¢lip(Isfahan)

select('2010_discrete_classification’);

R

10

11 print('copernicus map: ' ,copernicus);

12~ Map.addLayer(copernicus, {palette: [

13 ‘#282828°, 'sffed affffac’, “afoseff, 2120000, ‘ababsba
14 'e0096ad’,'#factad’, 'S5B4S1M", 9009900, '$70663e " , ‘30000
15 BHADSO0", ' HBETAN', ' MaddcD0", 02
16 )).fcopernicus, false');

“sfofefe’, ‘s0032¢8°,
 84e7511°, " 9007500" ,
990", ' $645C00" , ' 80000801 'FELN0"
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Export.image.toDrive({

image: copernicus,

description: ‘copernicus map’,

scale: 120,

region: Isfahan,

maxPixels: 1el13,

crs: 'EPS5G:3857
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Sentinel-1 glo,lgalo yolai Slgs!yd -Y-0
Sloylgale pglar conl 5Lo ol plo ol auales oolaiwl by WS sonasls gly gom J>l 0 jo polad oyl
Connd )3 (puoww 9 03,5 iy a3 SENL ol &y o> e SO (o gidS Lo (0 0,5 Jlg3l s i
5o 0l oo bl sl wyiws ;o a5 C Wil ;0 GRD (sleosls 5 00,5 o)lg 1, sentinell (g
Image ,l5 :pl L oS oo Paste oogasly e o 9 00,5 5 1, Collection Snippet .lxl
doyiled cnl 51 (S 0sd duye gl sl Blol ks iz b e sl bl sleesls oS
doyl ool b 31 0 a5 aiS o Sle31,8 1, (g pmalas o] jo a5 ol filter(ee.Filter.listContains)
filter(ee.Filter.eq) J<o 4 Ko pld SO oo 0L VV 2> o transmitterReceiverPolarisation
S8 IW el o instrumentMode wb g oo Slgm1,8 45 (6 pglas 0gi oo ;S8 ] 40 aS 00,5 i a5
sleools 51'VH' 3 'VV' slawsl wselect('VV', 'VH) jgiws 5l eoliiwl b (>l cpl 5l o casil acsls
oolail b g 00,5 dwlze Jlo S5 Gl ) lagyl (nSleo daools Slgs1,8 51 o s 0540 o0 Sl (50455

(A JS5) 09 oo bl aslllass jge ddlaie 1y Waosls lip() Hgws

sentinell
var senl = ee. ImageCollectlon(" PE
.filterDate(' 9-01-01°, 'QE:J~w-vél')
.filterBounds (’rfahar)
.filter(ee.Filter. llrtContaln'( transmitterReceiverPolarisation’,'W"'))
fllter(:e Fllt:r eq('instrumentMode’, 'IWN"))
.select('VV', 'VH")
.mean().clip(Isfahan);

print(’'sentinell data:"',senl);

Map.addLayer(senl,[], 'sentinell’,false);
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Google Earth Engine Q : olyzer-399715 )
Mo M [ N - = WS I o T
ER - 7 ~ Useprint(...) 10w onsole

~ Owner (2)
~ users/karimiomid1990/Landuse-L ..
~ Isfahan

e isfahan(LULC)
* users/karimiomid1990/Tabriz
~ Writer

~ Reader (1)
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function toNatural(img){
return ee.Image(12.0).pow(img.divide(1©0.6));7%}

var senlBack = toNatural(senl);

print(’'sentinell Backscatter data:
Map.addLayer(senlBack,[],

'sentineliBacks

‘,senlBack);
catter’, false);
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Google EarthEngine  Q  search piaces and datasets

Scripts IR CE l:i-h-n(u.l.c) GerLink -

Filter scripts.

@ B 1unar-analyzer-399715 S‘;ﬂ

| N O Console

/sentinell

a Useprint(...) to write to this console.

S e oo Image(ulle(l)an( ICUS/S1_GRD")
~ Owner (2 31  .filterDate('2019 i
s ( )k i d 52 FilterBounds(Isfahan) copernicus map:
usars/karimlomidi990/Lenduse: L 33 .filter(ee.Filter.listContains (' transmitterReceiverPolarisation’, ' W")) » Image (1 band)
~ Isfahan 34 .filter(ee.Filter.eq('instrumentMode’,'IN'))
This folder is empty. 35 .select('W
W isfahan(LULC) f s sentinell data: 2501
» users/karimiomid1990/Tabriz Bl o senblinid Sobii;senils » Image (2 bands)
~ Writer 39
cessible repositories. C 40 Map.addLayer(senl,[], sentinell’,false); s
sofaf - Ije Efs oFtes: Clleke a1 sentinell Backscatter data:
ciresi 1o checx again 42+ function toNatural(img){ * Image (2 bands)
~ Reader (1) 43 return ee.Image(10.0).pow(img.divide(10.9));}
~ users/sat-io/awesome-gee-catalo... 28
» agriculture-vegetation-forestry j2f var:zeniBack:etoNatural(senl);
b analisloreadsddia 46 print(’sentinell Backs en1Back);
Ys Y- 47 Map.addLayer(sen1Back,[], ckscatter’, false); <
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Vo sl aS oyl 0 09 g0 ol liae a5 (6 polas Slaws S gl 5l e S (o Sl do 0 Ve 5l eSS
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//sentinel?2

var sen2 = ee.ImageCollection("COPERNICUS/S2_SR_HARMONIZED"
.filterDate('2019-21-21", '2020-01-01")
.filterBounds(Isfahan)

.filter(ee.Filter.1t("CLOUDY PIXEL PERCENTAGE',10))
.median()

.select('B[2-4]"','B8")

.multiply(0.2001)

.clip(Isfahan);

print(’sentinel2 data:’,sen2);
Map.addLayer(sen2,{bands:['88', 'B4", 'B3"']}, 'sentinel2’, false);
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Google EarthEngine  Q  sentiner2

) Docs  Assets Isfahan(LULC) Gettink ~ [l
Fe— . D

~ Owner (2) 51 //sentinel2

@ M iunar-analyzer-399715 C;;

| DR O Console

a Useprint(...) to write to this console.

v 52 var sen2 = ee.ImageCollection("COPERNICUS/S2_SR_HARMONIZED") copernicus map: IsoN
~ users/karimiomid1990/Landuse-L... 53  .filterDate('2019-01-01', '2020-01-91') ¥Image {1 band)
~ Isfahan 54 .filterBounds(Isfahan)
This folder is empty. 55 .filter(ee.Filter.lt('CLOUDY_PIXEL_PERCENTAGE',10))
56 i i g P
i Isfahan(LULC) = sentinell data: SN
» users/karimiomid1990/Tabriz B . ) » Image (2 bands) ISON
~ Writer 59 .clip(Isfahan);
t it 60
No'acCPSSQ\E ositories. Click b sentinell Backscatter data: 350N
Refresh to check again 62 print('sentinel2 data:',sen2); » Image (2 bands) 3508
~ Reader (1) 63 Map.addLayer(sen2,{bands:['88', 84", "63']}, 'sentinel2’, false);
~ users/sat-io/awesome-gee-catalo... ~ 64 b
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var ndvi
var ndwi

sen2.normalizedDifference(['B8",'B4"']).rename( 'ndvi‘);
sen2.normalizedDifference(['B3',"'B8"']).rename( 'ndwi’);

Map.addLayer(ndvi,[], 'ndvi',false);
Map.addLayer(ndwi,[], 'ndwi',false);

b b as Ll (o Seoly -V SO

Camwliyd il b 551005 9 (Sl sodls Gudds -Y-A
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sl dataset sl 4 Ko pxio SO e Sl b o a3 ll 5 (g paal ledbl Juld aS 0ed o
Lol T 4y 6,1, sloosls ol janas 1) ol oad sl s a5 _Sel (sloosls it () )0 098 iy a3
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//dataset

var radar = senlBack;

var optical = sen2.addBands(ndvi).addBands(ndwi);
print('optical data:',optical);

var dataset = optical.addBands(radar);
print('dataset:’,dataset);
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var datasetMap = dataset.addBands(copernicus);
print('dataset & copernicus map:',datasetMap);

e Canliyd a4y g5l 195 03NS (y9381 VP JSC

(Classification Procedure) gaseaid ol 9 -¥-4
Canlind 53 3990 (slaodls Wb pul ] )0 45 03,5 slowl bandNames b 4 yxie SO ol 25w cpl 4o
03 p )5 4 gaaib anld o cl J13 as Sladil il o)Ll i a4 jshiles ol sl ool Lol
39 o odlaiwl 5 oS 3l daail pb gzl el lp oplply aiiis Clilhs a0 0590 laasl caigd
Soigel Glp oIS yo 5l olediges b daail sb z!,5el 51 aas var bandNames = dataset.bandNames()
exin pl a5 00,8 sl trainingData sb 4 yuxo SO ¢jsliie s A 09l Cllop guaids ol ,6Sl
03iesl b s 353 A0lg3 Lo S slodigns Cuisls 1y (sl woSes 55 (sboosls ogdle 4y Lol slawsl Lol

saplice (gl .09 co ild p rosls 51 gamail o 5631 (ijael (sl ladiges StratifiedSample jgiws ;|



VAL ezl &) J55 ailels 53 Jiiiw nisbiad 9 (o588 Jpame pléol b e Vo (o2 6 )8 a2 gl Feal ——
oles U eols jLzd 1, Control + Space asSs ;5 J3 ,0 giws opl 63955 slapldl b layless )1
5l e le 3Las g0 sbaladl (ol jgiws ol jo . aigd ools inled p3Y (slayLo!
2 6l b (sl YY Lo oS slass g 0gd s oS y2 5l b a5 slediges sluss :nUmMPoINts
oS 5 (slp 510k 09 ity digas 00 v ¢ 5l il ladiges JS fgamme 38 (asiine diged (solasi LIS
s i Aiges B0 0 5l aS 0l adles diges YV bl Loyl £ g0mme s Cubls p diges Ve e
Sledbsl ol as map Wb ol jo 098 o oolaiwl b (WS (g5lulas 5 oy 25 (gl a5 suils iclassBand
KBl s diged Vo v S 2 (gl oy e e ol b IS 55luliz sl lsieas cianl Sl 65,18
Oy
Sy slasl Gleea Wb ddhie (pl 0ed @y Siol dsdllies e ddhie cwend pl s iregion
D5l Al (551 pdigel
Sro Voo ol b Lol ails aSol 4 azgi b ogd oo bl (6o paigad gl Wb a5 _wlio isCale
) oledie (g5 oo 285 09l Sl Cusl (g0 Vo &S (2,5 (6 addi 5,5 ) Scale jlade b )l
o llat il sl el Ko IS ol el gy ailate 52 Lol 008 S 5 e Vee ) ieS
raiges b oS o SaS any])d ol S oo S Uas 2alS 4y 1555 bite Sl ¢l by 0g ool
DS 53 eolituls yge (ganaind oSl Ghigel (sl ladiged (nl g wigd Ll Jag5 el la WS

(Y Sa)



o Janll sz 1R

//classificat

=

on procedure

var bandNames = dataset.bandNames();
var trainingData = datasetMap.stratifiedSample({
numPoints: 100,
classBand: 'map’,
region:Isfahan,
scale:17@

3
print('training data:’',trainingData);
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var classifier = ee.Classifier.smileRandomForest(86).train({
featires: trainingData,

classProperty: 'map’,
inputProperties: bandNames
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var classified = dataset.classify(trainedClassifier)
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var classifier = ee.Classifier.smileRandomForest(88).train({
inputProperties: trainingData,
classProperty: ‘map’,
inputProperties: bandNames

}9H

var classified = dataset.classify(classifier);
print('sentinel_map',classified);

Hap addLayer(class1f1ed {min:@, max

‘#ffffac’

'#2 '#ffbb22’, C ,' , #0032c8°',

' 40 ' '#58481F" ', '#007800"', '#666000",
' #8db4 20", " #20dc00" , '#92

]}, 'copernicus upic ed', false);
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data<-read.table(file.choose(),header=T, sep="")
library(caret)

data <- as.data.frame(lapply(data, factor))
confusionMatrix(data[,1], data[,2],mode="everything')
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import pandas as pd
from sklearn.metrics import confusion_matrix, accuracy_score, precision_score, recall_score,
f1 score
import numpy as np
data =pd.read_csv("E:/data.txt", sep=",")
confusion_matrix(data['actual_column'], data['predicted _column'])
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var Isfahan = ee.FeatureCollection("projects/bahram368/assets/Isfahan™);
Map.centerObject(Isfahan);

Map.addLayer(Isfahan);

var copernicus = ee.ImageCollection("COPERNICUS/Landcover/100m/Proba-V-C3/Global™)
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filterDate('2019-01-01','2020-01-01")
filterBounds(lsfahan)
.toBands()
.clip(Isfahan)
.select('2019_discrete_classification’).rename(‘'map’);
print(‘copernicus map:',copernicus);
Map.addLayer(copernicus,{palette: [
#282828', '#fthb22','#ffffac', '‘#f096ff", '#fa0000', #bdb4ab4d', '‘#fOf0f0', #0032c8",
#0096a0', ‘#fae6a0’, '#58481f", '#009900', '#70663e','#00cc00', '#4e751f", '#007800", '#666000',
'#8db400', '#8d7400', '#a0dc00', '#929900", '#648c00','#000080'
]1},'copernicus’, false);
Export.image.toDrive({
image: copernicus,
description: ‘copernicus_map',
scale: 100,
region: Isfahan,
maxPixels: 1e13,
crs: 'EPSG:3857
b
/lsentinell
var senl = ee.ImageCollection("COPERNICUS/S1_GRD")
filterDate('2019-01-01', '2020-01-01")
filterBounds(Isfahan)
filter(ee.Filter.listContains(‘transmitterReceiverPolarisation','V'V"))
filter(ee.Filter.eq('instrumentMode’,'IW"))
select('VV','VH")
.mean().clip(Isfahan);
print(‘'sentinell data:',senl);
Map.addLayer(senl,[],'sentinell’,false);
function toNatural(img){
return ee.Image(10.0).pow(img.divide(10.0));}
var senlBack = toNatural(senl);
print(‘'sentinell Backscatter data:',sen1Back);
Map.addLayer(sen1Back,[],'sentinel1Backscatter’, false);
//sentinel2
var sen2 = ee.ImageCollection("COPERNICUS/S2_SR_HARMONIZED")
filterDate('2019-01-01', '2020-01-01")
filterBounds(lsfahan)
filter(ee.Filter.It(CLOUDY_PIXEL_PERCENTAGE'10))
.median()
.select('B[2-4]','B8")
.multiply(0.0001)
.clip(Isfahan);
print(‘sentinel2 data:’,sen2);
Map.addLayer(sen2,{bands:['B8','B4','B3']},'sentinel2’, false);
var ndvi = sen2.normalizedDifference(['B8','B4']).rename('ndvi’);



var ndwi = sen2.normalizedDifference(['B3','B8']).rename(‘ndwi’);
Map.addLayer(ndvi,[],'ndvi',false);
Map.addLayer(ndwi,[],'ndwi',false);

/ldataset

var radar = sen1Back;

var optical = sen2.addBands(ndvi).addBands(ndwi);
print(‘optical data:',optical);

var dataset = optical.addBands(radar);
print('dataset:’,dataset);

var datasetMap = dataset.addBands(copernicus);
print('dataset & copernicus map:',datasetMap);

/[classification procedur
var bandNames = dataset.bandNames();
var trainingData = datasetMap.stratifiedSample({
numPoints:100,
classBand:'map’,
region:lIsfahan,
scale:170
ok
print(‘training data:',trainingData);
var classifier = ee.Classifier.smileRandomForest(80).train({
features: trainingData,
classProperty:'map’,
inputProperties: bandNames
ok
var classified = dataset.classify(classifier);
print(‘sentinel_map',classified);
Map.addLayer(classified,{min:0, max:200, palette: [

#282828''#ffbb22','#fffAc','#f096ff','#fa0000', #b4b4b4''#fOf0f0",'#0032c8',
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#0096a0', #fae6a0','#58481f",'#009900','#70663¢','#00cc00', #4e751f','#007800','#666000",

#8db400','#8d7400','#a0dc00','#929900','#648c00',#000080 '
]1},'copernicus_updated’, false);
Export.image.toDrive({
image: classified,
description: 'copernicus_map_Updated',
scale: 10,
region: Isfahan,
maxPixels: 1el3,
crs: 'EPSG:3857

by
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Abstract

One of the main challenges in natural resource management and remote sensing is providing
up-to-date and accurate land use maps. This need is increasingly felt each year, especially
considering the rapid environmental and human changes. However, the availability of high-quality
annual data from Copernicus products has made it possible to update and extract land use maps
annually. In this study, high-precision land use maps have been produced by using Sentinel-1 and
Sentinel-2 satellite images and by combining optical and radar data. Utilizing Google Earth Engine
as a powerful platform facilitates the data processing and analysis, allowing for the annual updating
of these maps. This method not only takes advantage of both types of data but also enables the
generation of maps with an accuracy of 10 meters, significantly surpassing the standard 100-meter
resolution of Copernicus products. The codes provided in this manual are applicable to all regions,
and this method can be employed to produce land use maps in various geographical areas. This
manual aims to outline the steps for preparing a land use map using Copernicus products, Sentinel
series satellite images, and Google Earth Engine. The method employed is based on supervised
classification using the Random Forest algorithm. The main steps include preparing base images,
collecting training samples, running the classification algorithm, and evaluating the accuracy of
the results. The findings of this research show that utilizing Copernicus data and modern analysis
tools is an effective solution for preparing up-to-date and accurate land use maps, which can be
utilized in water resource management, environmental change monitoring, and urban planning.
Given the increasing importance of sustainable resource management, this manual can serve as an
efficient tool for researchers, planners, and decision-makers.

Keywords: Sentinel images, Google Earth Engine, land use, random forest



Ministry of Agriculture Jahad

Agricultural Research, Education and Extension Organization (AREEO)

Soil Conservation and Watershed Management Research Institute (SCWMRI)
Isfahan Agricultural and Natural Resources Research and Education Center
Title: Extracting a 10-Meter Land Use Map by Integrating Copernicus Product and
Sentinel Images in the Google Earth Engine

Authors: Bahram Choobin, Omid Karimi

Editor: Saeed Nabipay Lashkarian

Document Formatting: Abbas Seddigh

Publisher: Soil Conservation and Watershed Management Research Institute
Circulation: 10 Copies

Date of Publication: Spring 2025

This Scientific work has been registered with the series number of 67117 at the date
of 2025-04-07 in the Agriculture Information and Scientific Documents Center. All
rights reserved. No Part of this Publication may reproduce or transmitted without the
original reference.




Ministry of Agriculture Jahad
Agricultural Research, Education and Extension Organization (AREEO)
Soil Conservation and Watershed Management Research Institute
(SCWMRI)
Isfahan Agricultural and Natural Resources Research and Education Center

Technical Guideline:
Extracting a 10-Meter Land Use Map by Integrating Copernicus Product and
Sentinel Images in the Google Earth Engine

Authors:
Bahram Choobin, Omid Karimi

Series Number:
67117

2025



Minstry of Agriculture - Jahad 2
Agriculture Research, Education and Extention Organization
Soil Conservation and Watershed Management Research Institute

Technical Guideline




