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System for estimating the crops area
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System for estimating the crops area

Classification Module Processing up to 7 days

E' ClassificationProcess
[ Anaconda Prompt (Anaconda3) - pythen main.py - O X

[# Configuration

in) configurationEmpty
LT configurationFile

|_:' FeaturesMangers152
[# FulllmageClassification
|%] gdal204.dll

E' InfoPrinter

E' IterativeFeatureReduction

|_:' main

mianual

|_:' RasterObject

| | Readmemd

[#] S1prepareForClassificationP
E' StatsCreator

|_:' StatsReader
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Object based image classification

 How does the whole process look like?

Forest Urban Segmentation

Satellite data

Supervised
classification

Crops map

Machine learning
algorithms

jo s

Winter rape Winter wheat Each pixel or object is
Sugar beet Corn compared to sample and

+ then is classified

Administrative data

cadastral parcels vector (LPIS)
information on crops declared by
farmers (ARMA)

agricultural plots borders from Land
Use\land Cover (ARMA)
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System for estimating the crops area

200000

200000 4ac000
160E
Ty

09000
2008
n

80010
20°0E

200E0)
e

520N

S0

W0E

200000

18°0E

Statistical Office
in Olsztyn

160
490000

800000

0000

820000

400000

300000

200000

37 crops
- OA=78%

buraki cukrowe |gorczyca

kod_pow|pow_nazwa kod_ _nazw I

201 Powiat bolestawiecki 2010411 Bolestawiec (1) 0,00 0,01
201022 Bolestawiec (2) 27,74 16,41

201032 Gromadka (2) 533 4,61

201043 Nowogrodziec (3) 4,02 207

201052 Osiecznica (2) 0,00 0,0

201062 Warta Bolestawiecka (2) 118,82 3.2

Powiat bolestawiecki Suma 155,82 451

202 Powiat dzierzoniowski 1202041 Bielawa (1) 21,21 1,8
202021 Dzierzonidw (1) 3567 0,1

202033 Pieszyce (3) 38,55 3,41

202041 Pitawa Garna (1) 850 0,8!

202052 Dzierzonidw (2) 332,82 18,8

202062 Lagiewniki (2) 471,32 7.8

202073 Niemcza (3) 240,91 0,81

Powiat dziezoniowski Suma 114898 336




System for estimating the crops area

Crop classification map at LAU level
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Winter crop area estimation (early spring)

400000 500000 600000 700000 890900
E 200E 21°CE

200000
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« Time series march - april every year
. * Sentinel-1/2

b

« Based on NDVI and sigma nought
« Object based image classification
« Random Forest ML algorithm

g
g

Z
2

. . .
-+ Google Earth Engine, eCognition
8 re
-1 Google Earth Engine
' ) 28 // Filter input collections by desired data range and region.
29  wvar criteria = =e.Filter.and(
§ . LB 3e ee.Filter.bounds(region), =e.Filter.date{START_DATE, END_DATE});
s ‘ 31 s285r = s25r.filter{criteria).map(maskEdges);
- N 32  s2Clouwds = s2Cleuds.filter(criteria);
- “g i3
34 print('s2sr', s25r);
g g 33
g - TR 36 // Join 52 SR with cloud probability dataset to add cloud mask.
37 ~ var s25riWithCloudMask = =e.Join.saveFirst('cloud_mask').apply({
- = 38 primary: s25r,
g- g 39 secondary: s2Clouds,
e e : P : P . P a 4 49 condition:
. 200 T T s Scoota R “Homon ki 41 ee.Filter.equals({leftField: 'system:index', rightField: 'system:index'})
42 1);
43
44 var s2CloudMasked =
45 ee.ImageCollection(s2SrWithCloudMask) .map(maskClouds).median();
46

GEE code sample
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System for estimating the crops area - cloud computing

For research purposes we use Google Earth Engine cloud computing

- no need to download 30TB of data,

- no need to use workstations (saving energy and money),

- shortening the processing time from 2 months to about less than 1 week

RGB Sentinel-2 mosaic masked

Barczewss

RGB Sentinel-2 mosaic Sentinel-1 mosaic

nnnnn

NDVI

Bisdowko,
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System for estimating the crops area - demo

Google Earth Engine Q, Search places and datasets.

SN Docs Assets 0_0BIA_classification_SAR_asc_desc_example Get Link -l Save . Run -I Reset - Inspector [PERENEY Tasks

Filter scripts () » var learn_samples: Table users/pslesinski/@1 learn samples 4 Overall accuracy:
¢ * var control_samples: Table users/pslesinski/82_control samples [ 2.8514851485148515
~ Owner (6) )
¥ users/pslesinski/crop_monitoring Hap. centerobject (A0I, 13); K .
» lesinski, to-End-GEE. asppa:
inski : // Image 1 ©.8183453237410072
4 I ki/OBIA_classifit //DESCENDING
» users/pslesinski/SDG var vvS1_1 = sentinell.filterDate('2021-04-16°, "2021-94-26")
» users/pslesinski/Sentinel2_mosaic .filter(ee.Filter.eq( orbitProperties_pass’, 'DESCENDING')) User accuracy (rows):
.filter(ee.Filter.listContains('transmitterReceiverpolarisation’, "W')) »List (1 element)

» users/pslesinski/speckle_filtering
~ Writer

No accessible repositories. Click Refresh to check again.
~ Reader

No accessible repositories. Click Refresh to check again.
~ Archive

No accessible repositories. Click Refresh to check again.
» Examples

filter(ee.Filter.eq(’ instrumentiiode’, 'IW'));

var vhS1_1 - sentinell.filterDate('2621-84-16", '2021-84-25")
.filter(ee.Filter.eq( orbitProperties_pass’, 'DESCENDING'))
.filter(ee.Filter.listContains( transmitterReceiverPolarisation’, "VH'))
.filter(ee.Filter.eq(  instrumentiode’, 'IW'));

Producer accuracy (columns):
yList (11 elements)

var compositeSIVV_1 = ee.Image.cat([ vCIla.ss area in hect.ares
vvS1l_1.select('vv').median(), Object (1@ properties)

1).focalMedian().clip(A0I); 1: 289

10: 115
var compositeSIVH_1 = ee.Image.cat([ 2: 27
vhs1_1.select('VH').median(), 3: 712
1).focalMedian().clip(A0I); - 4: 357
« » 5:

Gronowety

"'Gronowo
Elblgskie

A
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System for assessing the condition of crops and predicting yields

*or meteorological network

) and CM SAF *or direct access on DIAS
Copernicus Climate Data
per uStorle Copernicus Open Access Hub U.S. Geological Survey
python python | python R R
ERA-5 Sentinel-3 OLCI Sentinel-3 SLSTR Terra MODIS Terra MODIS
single levels S3A/B_OL_2_LFR S3A/B_SL_2_LST MoDosQ1 MOD11A2
0.25 deg, 1-hour 300 m, 1-day 1000 m, 1-day 250 m, 8-day 1000 m, 8-day
netCDF SENTINEL-SAFE SENTINEL-SAFE HDF-EQS HDF_EOS
cdo in R snap in R snap in R R R
i NDVI LST
Air Fe-mp_erature, NDVI LST » ’
precipitation, solar mosaiced mosaiced mosaiced, mosaiced,
radiation, soil moisture EPSG 2186 EPSG 2186 EPSG 2180 EPSG 2180
1-day, EPSG 2180 TIFF TIFF
TIEE TIFF TIFF
T L MODIS — Sentinel-3 ”
R R R calibration models

Time series for NUTS-2/LAU, 2000-2019
Air temperature, precipitation, solar radiation, soil moisture, NDVI, LST

R
R )
7 Growing degree days (GDD) R 1 Time series for NUTS-2/LAU, 2000-2019
(for T_base 5 and 10 deg C) in thermal time
R
Time series for NUTS-2/LAU, 2000-2019, thermal time (GDD levels 150, 300, 450, ...)
minimum, maximum and mean air temperature, surface radiation, accumulated surface radiation since April 1st, soil
moisture at 0-7 cm and 7-28 cm levels, precipitation, accumulated precipitation since April 1st, NDVI, Vegetation
Condition Index (VCI), LST, Temperature Condition Index (TCl), a seasonal maximum of NDVI

R

|
Crop yield models (Xtreme Gradient Boosting) Crop yield forecast along the season
| &
Crop development phase shift (in days) based on GDD
relative to the previous year and 5-year average

Crop yield forecast: absolute, and relative to the
previous year and 5-year average

NUTS-2/LAU
winter wheat, winter rapeseed, maize

NUTS-2/LAU
winter wheat, winter rapeseed, maize

Raster (TIFF), Vector (SHP), Tabular (CSV) Raster (TIFF), Vector (SHP), Tabular (CSV)
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Crops condition module - final products at LAU uni

The crop development difference with respect to the long-term average

Status on 2021-10-03

The crop development difference with respect to the long-term average

Status on 2021-10-03
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Crops condition module - final products at NUTS units

The crop development difference with respect to the 5-year average The crop development difference with respect to the 5-year average
Status on 2021-10-03 Status on 2021-10-03
55°N 55°N

54°N s4°N-
53°N 53°N days
[ K
10
52°N- 52°N-
0
10
20
50°N 50°N
49°N 49°N
14°E 16°E 18°E 20°E 22°E 24°E 14°E 16°E 18°E 20°E 22°E 24°E
Positie values: ‘shead:, neagtive values: ‘delayed” Positive values: ‘shead . neagiive valuss: delayed
The crop development difference with respect to the long-term average The crop development difference with respect to the long-term average
Status on 2021-10-03 Status on 2021-10-03
55°N 55°N
54°N 540N
53°N- saN
52°N 520N
51°N- 51°N
S0°N 50°N
49°N 4g°N
14°E 16°E 18°E 20°E 22°E 24°E 14°E 16°E 18°€ 20°E 22°E 24
Positie values: ‘shead:, neaqtive values: ‘delayed Positive values: ‘shead’, neagtive values: ‘delayed'

The crop development difference with respect to previous year

The crop development difference with respect to previous year Status on 2021-10-03

Status on 2021-10-03

o 55°N
54°N 54°N-
s3°N 53°N- days
| K
10
i 52°N
52°N-
0
-10
o~ 51°N
51°N . 20
50°N 50°N
4g°N 49°N
14°E 16°E 18°E 20°E 22°F 24°F 14°E 16°E 18°E 20°E 22°E 24°E
Positive values: ‘shead’, neaglive values: ‘delayed” Positive values: ‘shead’, neagtive values: ‘delayed’
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Yield prediction module - final products LAU units

Crop yield forecast for winter wheat in 2021
Made on 2021-10-08

55°N-
54°N-

53°N-

dt'ha
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50°N-
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Yield prediction module - final products NUTS units

Crop yield forecast for winter wheat in 2021 Crop yield forecast for winter rapeseed in 2021
Made on 2021-10-08 Made on 2021-10-08

55°N- 55°N-

54°N- 54N i/
53°N-
53°N 53°N- dtha
52°N-
52°N
51°N-
51°N
50°N
50°N
49°N
0, ; o } b 49°N-
14°E 16°E 18°E 20°E 22°E 24°E

13 crop species - barley, maize, oat, rye, . meees

total cereals, winter triticale, winter
rapeseed, winter wheat, mix spring
cereals, pastures, permanent grassland, ..

potatoes, sugar beets

54°N-

52°N-
51°N-

50°N-
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Final products SATMIROL
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All aggregated data for crops area and yield forecasting are available via

Geostatistical Portal https://geo.stat.gov.pl/
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https://geo.stat.gov.pl/

SDG Goals - based on GIS and remote sensing methods

Indicator 9.1.1 Proportion of the rural population who
live within 2 km of an all-season road

Indicator 11.3.1 - Ratio of land consumption rate to
population growth rate

Indicator 11.2.1 - Proportion of population that has
convenient access to public transport, by sex, age and
persons with disabilities

Indicator 11.7.1 - Average share of the built-up area of
cities that is open space for public use for all, by sex, age
and persons with disabilities

i% Statistical Office

in Olsztyn



Indicator 11.2.1 - Methods

Public transport stops located in cities from the BDOT10k database.

Warszawa
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Indicator 11.2.1 - Methods

Network of roads in cities.

Warszawa
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Indicator 11.2.1 - Methods

Spatial analysis of convenient access of the urban population to public transport by age and gender
groups.

5965000
|
I

Olsztyn
Olsztyn

Opracowanie mapowe wskaznika zrownowazonego
rozwoju  11.21  w oparciu o metodologie
zaproponowana przez ONZ za pomoca danych
pochodzacych z prowadzonych przez GUGIK baz
BDOT10k i PRG oraz bazy WorldPop.

Map elaboration of the sustainable development indicator
11.21 based on the methodology proposed by the United
Nations, using data from the BDOT10k and PRG databases
maintained by the GUGIK and WorldPop databases.

= Legenda
[=]
o — Legend
2
o T""Tgranice administracyjne miasta
administrative boundaries of the city
—— drogi
roads
—— drogi obstugujace transport
publiczny w odlegtosci 500 m
service area public transport stops within 500 m
100-metrowy bufor od drog obstugujacych
transport publiczny
100 m buffer from service area public transport stops
przystanki transportu publicznego
public transport stops
0 1 2 km A
[
=
S
u'o')— - Uktad odniesienia
& Reference system
[fa)

IR,

geodezyjny kartograficzny
' geodetic cartographic
1
- Elipsoida: GRS 80 Uktad wspotrzednych: UTM
Ellipsaid: GRS 80 Coordinate System: UTM
System odniesienia:  Strefa: 34N
WGS84 Zone: 35N

Coordinate Reference
System: WGSS4

data utworzenia: 23.01.2024r.
| | |
460000 465000 470000
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Indicator 11.3.1 - Methods

Implementation of object classification and development of maps built-up areas and calculation of
their area for 2015 and 2020.

2015

Statistical Office
W in Olsztyn



Indicator 11.3.1 - Methods

Implementation of object classification and development of maps built-up areas and calculation of
their area for 2015 and 2020.

2020
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SDG platform

All results for SDGs
estimation data are
available via
experimental
statistics portal

https://sdg.gov.pl/sta
tistics_exp/

Statistical Office
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National Reporting Platform - S0G eUs m i v @ AQ PA -

ﬁ Statistics Poland Q SDG  iwoduction  selectinicator w0z 50 Platiom

Experimental statistics
Goal 11 - Sustainable cities & communities

Home /Goal 11 /indicato

11.31 Ratio of land c ion rate to

P POP

ion growth rate

Map Conmextindicators Calculations Datasources  Value for sustainable development

Warszawa

The capital of Poland (since 1592) as well as | of the Mazowieckie Voivodship,
located in the central part of Poland. It was hts in the 13th century. The
most populated city in Poland - the number of inhabitants is 1.9 million, acccunting for
52% of urban population Mazowieckie Voivodship (the lary hare among all
voivedship cities in the country). Warszawa, which h the largest area (S17
km?), is also the most densely populated city in the country - there are 3.6 thousand
persons per 1k’
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Experimental statistics
Goal 11 - Sustainable cities & communities

Home /Goal 11 {In

11.31 Ratio of land consumption rate to population growth rate

Map | Contextindicators Calculations Datascurces  Value for sustainable development

Warszawa

The capital of Poland (since 1592) as weil as the capital of the Mazowieckie Voivodship,
located in the central part of Poland. It was granted ¢ty rights in the 13th century. The
most populated city in Pt - the number of inhabitants is 1.9 million, accounting for
52% of urban population of the Mazowieckie Vorvodship (the largest share among all
voivedship cities in the country). Warszawa, which i the city with the largest area (17
km?), is also the mest densely populated city in the country - there are 3.6 thousand
persons per 1 km?
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https://sdg.gov.pl/statistics_exp/

Air pollution statistics based on satellite data

PROGRAMME OF s
THE EUROPEAN UNION ( OPErmiCuUs @esa

Explore the
Copernicus Data
Space Ecosystem

Welcome to the Copemicus Data Space Ecosystem, an
open ecosystem that provides free instant access to a
wide range of data and services from the Copemicus
Sentinel missions and more on our planet’s land, oceans
and atmosphere.

The Copemicus Data Space Ecosystem not only ensures
the continuity of the open and free access to Copernicus
data but also extends the portfolio for data processing and
data access possibilities. Delve into the data via the
Copemicus Browser and register to create an account and
have an even better comprehensive exploration
experience.

EXPLORE DATA v

ANALYSE DATA v

Copernicus Data Space Ecosystem - https:

Statistical Office
in Olsztyn

ECOSYSTEM | SUPPORT v

dataspace.co

ernicus.eu



https://dataspace.copernicus.eu/

Air pollution statistics based on satellite data

File Edit View Run Kemel Tabs Settings Help

= [ +] + %] @ Launcher X A air_pollution_statistics_NO2.ijX  +
B+ XOMN » 8 C » Code v
Filter files by name Q ;
B / mystorage /
evalscript_mean_mosaic = """
.— MName - Last Modified / /NERSION=3
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function sum(array) {
let sum = 8;
for (let i = 8; 1 < array.length; i++) {
sum += arrav[i].MO2:
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Air pollution statistics based on satellite data (experimental)
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Mean values of nitrogen dioxide for Poland in december 2023.
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Air pollution statistics based on satellite data (experimental)

Nitrogen dioxide pollution in Poland for major cities in 2023
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Mean monthly values of nitrogen dioxide for major cities in Poland in 2023.

Statistical Office
% in Olsztyn




Statistical Office
in Olsztyn

02.07.2024




