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REMOTE SENSING BASED SYSTEM
OF CROP CONDITION ASSESSMENT

-

RAW NOAA AVIRR SATELLITE IMAGE RECTIFIED NOAA AVHRR IMAGE OF POLAND

CAPTURED BY OPOLIS - IGIK STATION

MAY 23 MAY 2 MAY 28
SET OF NOAA IMAGES OF POLAND COLLECTED WITHIN ISTH DECADE OF 199 GROWING SEASON

REMOTE SENSING AND SPATIAL INFORMATION CENTRE IN COOPERATION

WITH THE CANADA CENTRE FOR REMOTE SENSING AND INTERMAP COMPANY.

THE SYSTEM IS BASED ON USING | KM NOAA AVIRR DATA, WHICH ARE
COLLECTED DAILY TO PRODUCE 16-0AY VEGETATION INDEX COMPOSITES.
THE CUSTOMIZED SOFTWARE. BASED ON FC1 PACKAGE. HAS BEEN PRIPARED
FOR COMPRENENSIVE PROCESSING OF RAW NOAA AVIRR IMAGES. LE. FOR
GEOMETRIC. RABIOMETRIC AND ATMOSPHERIC CORRECTION. AS WELL AS
FOR_ CLOUD THRESHOLDING AND NOVI IMAGE COMPOSITING.

TEN-DAY VEGETATION INDEX - NDVI COMPOSITE IMAGE
Decade 15,

1

AT THE SAME TIME SPECALIZED PROCEDURES BASED ON ARCYIEW SOFTWARE
WAVE BEEN PREPARED TO PRODUCE VARIOUS FINAL OUTFLTS FROM THE SYSTEM :
COMPARATIVE IMAGES, MAPS, GRAPIES AND TABLES. NISTORICAL BATABASE,
CONSISTING OF | KM GLOBAL LAND DATA COLLECTED WITHIN IGRF FROGRAMME,
WAS CONSTRUCTED FOR POLAND'S AREA.

N THE COURSE OF 1997 - 1979 GROWING SEASONS THRLE SETS OF NOAA NOVI
(COMPOSITES WERE PREPARED AND THE KEFORTS WERE PRODUCED FOR
PARTICULAR ADMINISTHATIVE UNITS N FOLAND. THE OUTPUTS FROM

THE POLISH CROP CONBITION ASSESSMENT SYSTEM WERE OPERATIONALLY
BELIVERED TO THE CENTRAL STATISTICAL OFFICE, 1O BE FURTHER ANALYZED
BY DECISION MAKERS AND STATISTICAL
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Powierzchnia Rolnicza




ZAWIERA INFORMACJE O ROZWOJU ROSLIN W CZASIE

WEGETACIJI




Wskaznik temperatury powierzchni TClI (NOAA/AVHRR)
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Termiczny Wskaznik Kondycji RoSlin — TW
Thermal Condition Index — TCI

17CI =100 x

Ta — temperatura roslin obliczona na podstawie aktualnie
wykonanego zdjgcia. |

Tmax — maksymalna temperatura roslin w danym w okresie

Tmin — minimalna temperatura roslin w danym okresie




Wskaznik Kondycji Roslin - WKR
Vegetation Condition Index — VCI

NDVI - NDVI

VCI =100 x

NDVI_ —NDVI__

X

NDVI — aktualna warto$¢ znormalizowanego wskaznika zieleni

NDVI,,;, - minimalna warto$¢ znormalizowanego wskaznika
zieleni w danym okresie

NDVI,,.« - maksymalna warto$¢ znormalizowanego wskaznika
zieleni w danym okresie

5 styczen 1.



POT=VEGETATION VCI
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orzestrzenny maksymalnej temperatury powierzchni roslin




Wskaznik TCI
15. dekada 2016

Wskaznik TCI
15. dekada 2010

Zmiana TCI

TN 15. dekada
( 1GiK ) 2010 vs 2016




Wskaznik TCI
21. dekada 2016

Wskaznik TCI
21. dekada 2010

Zmiana TCI

TN 21. dekada
( 1GiK ) 2010 vs 2016
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Wskaznik TCI
16. dekada 2010

0

Zmiana TCI
16. dekada
2010 vs 2016

Wskaznik TCI
16. dekada 2016

Wskaznik TCI
21. dekada 2010

0

Zmiana TCI
21. dekada
2010 vs 2016

Wskaznik TCI
21. dekada 2016




7°56"
-

Wartos¢ wskaznika NDVI
(Sentinel-2)

27. marca 2016

SENTINELZ2

Wartos¢ wskaznika NDVI
(Sentinel-2)

06. maja 2016



Comparison of crop growth development
Decade 10, April 1-10, 2012

NDVI index
as compared to mean year

[u) Jujulel |

Comparison of crop growth development
Decade 10, April 1-10, 2014

Much better > 120%
Better 105- 120 %
Similar 90 - 105 %
Worse 75-90 %
Much worse <75 %
Clouds

NDVI index
as compared to mean year

Much better > 120%
Better 105- 120 %
Similar 90 - 105 %
Worse 75-90 %
Much worse <75 %
Clouds

[m) Eulugel |

Comparison of crop growth development
Decade 11, April 11 - 20, 2012

Comparison of crop growth development
Decade 11, April 11 - 20, 2014

NDVI index
as compared to mean year

OomoOE®

NDVI index
as compared to mean year

Much better > 120%
Better 105-120 %
Similar 90 - 105 %
Worse 75-90 %
Much worse <75 %
Clouds

omooO@m®

Much better > 120%
Better 105-120 %
Similar 90 - 105 %
Worse 75-90 %
Much worse <75 %
Clouds
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Temperatura w woj. mazowieckim

—T2003
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I susza extremalna

[ lsusza

| lwarunki przecietne " % .,, : _ 76 %

- warunki dobre




I susza extremalna

[ lsusza

- warunki dobre

| lwarunki przecietne ‘ 3 , G \' x o ® 84‘ %




I susza extremalna

[ lsusza

- warunki dobre

[:}warunki przecietne } ; ¥ 3 e ' 72 %




I susza extremalna

[ lsusza

- warunki dobre

warunki przecigtne : : o $0s ? ;i S :‘ ; 54 %




I susza extremalna

[ lsusza

- warunki dobre

| lwarunki przecietne j | ’. o , " ‘ : 72 %




I susza extremalna

[ lsusza

- warunki dobre

| lwarunki przecietne ] g 4 " . : : ‘ % 80 %




I susza extremalna

[ lsusza

[:}warunki przecietne
- warunki dobre




Termiczny wskazniki kondycji roslin (TCI)
(Thermal Condition Index)

Temperatura powierzchni (°C)
dekada 28 rok 2015
B0 [ -1
o2 [ ]is-20
Bl [20-22
s -2
le-s [ 2-26
[ s-10 [ 2s-28
[ 10-12 | 28 - 30
[]12-14 1IN > 30
[J14-18

18°52' 18°53' 18°54' 18°55' 18°56' 18°57"
...........

Wskaznik temperatury TCI
dekada 28 rok 2015
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Tax — temperatura roslin obliczona na podstawie aktualnie
wykonanego zdjecia.

Tmax — maksymalna temperatura roslin w danym w okresie

Tmin — minimalna temperatura roslin w danym okresie
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Redukcja 15-25 %

pszenica ozima

Prognozy plonow 2015.

Redukcja 20-35 %

kukurydza ziarno

(MAX-PROGNOZA)
MAX

%
0-5

~5-10
o 10-15
I 15-20
20-25
25 - 30
E30-35
35 - 40
I 40-45
I 45 - 50

[ SREDNIA
[7] PROGNOZA

I MAX
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52°30

- 52°0
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Wojewodztwo
Mazowieckie

MAJ 2012



53°30'

53°0'

52°30'

52°0'

51°30'

51°0"

19°30

20°0

20°30'

21°0

21°30
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1

23°0
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I
19°0"
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Lipiec 2012
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Lipiec 2015



19°0' 19°30 20°0 20°30' 21°0 21°30 22°Q 22°30' 23°0 23°30
1 1 1 1 1 1

53°30" =

Wojewodztwo
-0 Mazowieckie

Czerwiec 2015

52°30" -

- 51°30

] T
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19°30 20°0 20°30' 21°0 21°30 22°Q 22°30' 23°0 23°30
1

Wojewodztwo
Mazowieckie

53°0

Susza
250 20 135s1erpien
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- 51°30
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MAPE =5.1%
MPE =1.0%
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MAPE = 5.6%
MPE =-3.0%
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Srednia 2003-2014
PROGNOZA 2015
Max 2003-2014

4 anysiowod-oiupoyoez

{ anysjodoy|am

4 anjsinzew-oysuiLLIEm

3 anjsAznjolams

{ aiysels

- anysiowod

. anse|pod

4 anjoedieypod

3 anjsjodo

4 anpoaimozew

s
o
o~
=2 |
z
o}
= |
a
Nt
z
Ot
o}
x
a r
<
st
N
o}
<
Q|
=
w
N1
%)
o

{ anjsjodojews

{ aysngn|

1 @Misieqn|

1 anjzpol

{ anysiowod-oysmelny

{ anysejsoujop




RZEPAK - PROGNOZA PLONU 2015
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Sierpien 2003
TEMPERATURA POWIERZCHNI

v T 5 4 i 3 g

Land Surface Temperature difference [K]

i

-10 -5 0 S5 10



zar rolniczy - Wielkopolska

SENTINEL 1: R-03.04.2015 VH, G-02.05.2015 VH, B-02.06.2015 VH
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kukurydza ziarno

Temperatura powierzchni (°C)
dekada 28 rok 2015

[ SREDNIA

Redukcja 20-35 % - ROGNOZA
YIELD

i

spadek NDVI > 0.3
spadek NDVI od 0.
spadek NDVI od 0.
spadek NDVI od 0

wzrost NDVI od 0

wzrost NDVI > 0.1

53.21

the Field

Dwarunki przecigtne
[ v/arunki dobre

Prof. dr hab. Katarzyna Dabrowska-
Zielinska 40



Wartos¢ wskaznika - Wybor powiatu lub pola

—e— 2005
START +1 +2 +3 +4 +5 +6 +7 +8 +9 +10 +11 +12 +13  _o 5007

decades === 2009




SEASONAL PARAMETERS

St

MALOPOLSKIE 2009 START OF SEASON =97 |
.80 LENGTH OF SEASON = 144
1 length of season | LARGE INTEGRAL = 2170
B ' ! SMALL INTEGRAL = 1138
0.75 AMPLITUDY = 0,37
% LEFT DERIVATIVE = 1431
. RIGHT DERIVATIVE = 7,37
Y 2 BASE VALUE - 0,35
g @ PEAK VALUE = 0,78
.65 -] & PEAK TIME = 169
AP / large seasonal integral
5,
osat
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AlOMuloWwanayoznica temperatur (Ts — Ta) versus
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akumulowany wskaznik NDVI

GRASSES - PL41 NUTS2

YEARS
“e. 2000
~e_ 2003
~e. 2007
e 2010
e 2011
e 2013

Se. 2014
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 “m_ 2015

Sum of dekadal differences Ts-Ta from the start of vegetation 5. 2016
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Polatpraw z pufapu dronu
Kukurydza 2015

22 -2
Pogorzata Wies - kukurydza
kamera CIR =
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DANE Z NALOTU DRONEM
MGOWO, 9. kwietnia 2015
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RWACJE WARUNKOW WZROSTU
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