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Materiaty

Dane radarowe Sentinel-1 A/B
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Materiaty

Dane satelitarne Sentinel-1 A/B

141 scen SLC (Single Look Complex)
1 TB danych

Pomorskie

Kujawsko-Pomorskie

Mazowieckie

Track 153

laskie

Legenda:

- Biebrza National Park

Track 153 Track 29
2015 2016 2017 2015 2016 2017

2015-03-09 2016-01-03 2017-02-20 2015-02-28 2016-01-06 2017-02-11
2015-03-21 2016-01-15 2017-02-26 2015-03-12 2016-01-18 2017-02-17
2015-04-02 2016-01-27 2017-03-04 2015-03-24 2016-01-30 2017-02-23
2015-04-14 2016-02-08 2017-03-10 2015-04-05 2016-02-11 2017-03-01
2015-04-26 2016-02-20 2017-03-16 2015-05-11 2016-02-23 2017-03-07
2015-05-08 2016-03-03 2017-03-22 2015-06-04 2016-03-06 2017-03-13
2015-05-20 2016-03-27 2017-03-28 2015-06-16 2016-03-18 2017-03-19
2015-06-01 2016-04-08 2017-04-03 2015-06-28 2016-03-30 2017-03-25
2015-06-13 2016-05-02 2017-04-09 2015-07-10 2016-04-11 2017-03-31
2015-06-25 2016-05-14 2017-04-15 2015-07-22 2016-04-23 2017-04-06
2015-07-07 2016-05-26 2015-08-15 2016-05-05 2017-04-12
2015-08-12 2016-06-07 2015-08-27 2016-05-17 2017-04-18
2015-08-24 2016-07-01 2015-09-08 2016-05-29 2017-04-24
2015-09-17 2016-07-13 2015-09-20 2016-06-10 2017-04-30
2015-09-29 2016-07-25 2015-10-02 2016-07-04 2017-05-06

2015-10-11 2016-08-06 2015-10-14 2016-07-16

2015-10-23 2016-08-18 2015-10-26 2016-07-28

2015-11-04 2016-08-30 2015-11-19 2016-08-09

2015-11-16 2016-09-11 2015-12-01 2016-08-21

2015-11-28 2016-09-23 2015-12-13 2016-09-02

2015-12-22 2016-09-29 2015-12-25 2016-09-14

2016-10-05 2016-09-26

2016-10-11 2016-10-02

2016-10-17 2016-10-08

2016-10-23 2016-10-14

2016-10-29 2016-10-20

2016-11-04 2016-10-26

2016-11-10 2016-11-01

2016-11-16 2016-11-07

2016-11-22 2016-11-13

2016-11-28 2016-11-19

2016-12-04 2016-11-25

2016-12-10 2016-12-01

2016-12-16 2016-12-07

2016-12-22 2016-12-13

2016-12-28 2016-12-19

2016-12-25

2016-12-31

Wielkopolskie :' SN
0 Lubelskie [ rack 153
Mission Sentinel-1A/B
Frequency 5.405 GHz
Wavelength C (5.6 cm)
Imaging Mode Interferometric Wide
Track 29 153
Orbit Ascending Descending
Product SLC
Groundbresolutlon, rg 3.1by21.7 m
y az
Pixel spacing, rg by az 23by13.8 m
Polarization Dual (VV, VH)
Incidence angle 33.5° 38.9°
Revisit time 6 or 12 days
Covered area 250 km by 170 km
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Materiaty
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Track
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Wstepne przetworzenie danych SLC
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Surface Water Detection (SWD)

» Opiera sie na Smoothness Index

Sigma nought
images [dB]

Values cutting

ody <min; 0> oy < min; 0>

y
Calculation
of the Smoothness Index
Sl = (0191/ e 019;1)2

Smoothness Index
images

Podstawowe zatozenie:
gtadka powierzchnia = powierzchnia wody
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Sentinel-1 25-03-2017
Projection: UTM Zone 34N
Datum: WGS 84

Pixel size: 10 m x10 m

Sentinel-1A images processed in the framework of the MARSHALL
project funded by the Polish National Science Centre on the basis

of decision number DEC-2012/07/B/ST10/04378.

Contains modificd Copernicus Sentinel data [2015]
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Surface Water Detection (SWD)

» Opiera sie na Smoothness Index
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Sentinel-1 06-05-2017 25 2 5 5 Sentinel-1A images processed in the framework of the MARSHALL
! s 0 125 25 5 7.5 10 . . .
Projection: UTM Zone 4N B il T project funded by the Polish National Science Centre on the basis
Datum: WGS 84 of decision number DEC-2012/07/B/ST10/04378.
Pixel size: 10 m x10 m Contains modified Copernicus Sentincl data [2015]




Surface Water Detection (SWD)

» Opiera sie na Smoothness Index
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0 125 25 5 15 10 Sentinel-1A images processed in the framework of the MARSHALL
= Zi project funded by the Polish National Science Centre on the basis
of decision number DEC-2012/07/B/ST10/04378.

Contains modified Copernicus Sentinel data [2015]

Datum: WGS 84
Pixel size: 10m x10 m
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Surface Water Detection (SWD)

Seasonal water transfer mapping on Biebrza wetlands with Sentinel-1

Seasonal water transfer mapping on Biebrza weflands with SENTINEL—1 _
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Maximum surfoce water extent (in cyon) | ) 2 Sentinel— 1A imoges processed in the fromework of the MARSHALL project
between 9th of March and 14th of April 2015, [ 1 2 3 4 funded by the Polish Notional Science Centre on the basis of decision number
" DEC—2012/07/8/ST10/04378.
Map Scale 1:50,000 Contains modified Copernicus Sertinel data [2015]

Cartographic ref. UTM=34H

Maximum surface water extent (in cyan) between 9t of March and 14t of April in 2015.
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Surface Water Detection (SWD)

Seasonal water transfer mapping on Biebrza wetlands with Sentinel-1

Seasonal water transfer mapping on Biebrza wetlands with SENTINEL—1 _

ooelTes
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Differ: of surface water stagnation between 20th of May and Sth of March 2015, 0 1 2 - 14 images processed in the fromework of the MARSHALL project
Blue cu\ur water prese nt only on ch of March [} T E] + fur ded by lhe Poli sh Nutlonul Sgience Centre on the basis of decision number
Cyun atar present on both days. =—r= DEC-: 2012/07/9/5710/0437&
Map Scale 1:50,000 Contoins modified Copernicus Sentinel doto [2015]

ly/ c H gr‘uph ref. UTN—34N

Ilﬁerence of surface water stagnation between 20t of May and oth of March.
Blue colour: water present only on 9t of March, cyan colour: water present on both days.
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Surface Water Detection (SWD)

Seasonal water transfer mapping on Biebrza wetlands with Sentinel-1

Seasonal water transfer mapping on Biebrza wetlands with SENTINEL—1 !
I
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No surfoce water present on site in June 2015, d 2 Sentinel— 1A imoges processed in the fromework of the MARSHALL project
6B color compesition made of Sentinel-1 images taken on 1.06;13.06,25.06.2015. T 3 3 4 funded by the Polish National Science Centre on the basis of decision number
DEC-2012/07 /8/ST10/04378.
Mop Seale 1:50,000 Contains modified Copernicus Sentinel data [2015]
Cartogrophic ref. UTM-34H

i No surface water on site in June 2015.
RGB composition made of Sentinel-1 images taken on 1st, 13t and 25" of June.
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Surface Water Detection (SWD)
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Water Extent Mapping (WEM)
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Water Extent Mapping (WEM)

Shannon entropy decomposition results based on image taken on 9t of March 2015.
The few examples of the objects are highlighted: open water, flooded grass, soil and buildings.
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Water Extent Mapping (WEM)

Shannon entropy decomposition results based on image taken on 20t of May 2015.
The few examples of the objects are highlighted: open water, flooded grass, soil and buildings.




Podsumowanie

Zalety i ograniczenia

Ograniczenia:

Wptyw wiatru czyli falowanie wody zmienia odbicie zwierciadlane na
rozproszone i prowadzi do btedow interpretacji i progowania wartosci amplitudy

Gtadkie powierzchnie lgdu (np. piaszczyste pola) powodujg ,fatszywy alarm” i
zaliczenie ladu do otwartej wody

Entropia jest niska tylko dla obszaréw podwojnego odbicia czyli roslinnosci
trawiastej czesciowo podtopionej (ale ,nie za bardzo”)

Duza masa roslinna wywotuje rozpraszanie wielokrotne, objetosciowe i zwieksza
losowosc¢ fazy (chaos, wzrost entropii) — efekt: utrata mozliwosci identyfikaciji
podtopien na podstawie entropii

Uktad polaryzacyjny VV/VH — nie optymalny do identyfikacji pow. wodnych
(polaryzacja VH pozornie bardziej odporna na szorstkosc, ale charakteryzujgca
sie gorszym SNR)

Koniecznos¢ wykorzystania danych pomocniczych (np. DTM,..)

Zbyt duzy interwat obserwacyjny aby wykorzysta¢ korelacje interferometryczng
(koherencje fazy)
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Coherence TSX/TDX

0006T6s 00 cmwom

0006Z6¢ D00RTOS

0.5

Colour composition:

km

R: 25-04-2015 HH

TerraSAR-X/ TanDEM-X data © DLR 2015

TerraSAR-X/ TemnDEM-X images processed in the framework

of the project funded by the Polish National Science Centre
on the basis of decision number DEC-2012/07/B/ST10/04378.
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Podsumowanie

Zalety i ograniczenia

Zalety:

« Relatywnie krotki interwat obserwacji w stosunku do tempa obserwowanego
zjawiska na obszarze badan (6 dni)

* bezptatne
* wielkoobszarowe
e _bezchmurne”

KONKLUZJA

W podejsciu wieloczasowym, przy selekcji danych oraz
potgczeniu amplitudy z entropig mozliwe jest uzyskanie
zadawalajgcych map wiosennych zalewow doliny do
celow predykcji warunkow zycia ichtio- i awifauny na
obszarze BPN.
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