
Wŀƪ ǇƻǳȌƝǾŀǘ Řŀǘŀ 5t½ ǇǊƻ ǇǊŜŎƛȊƴƝ ȊŜƳŠŘŠƭǎǘǾƝ

±ƻƧǘŠŎƘ Lukas a kol.

¨ǎǘŀǾ ŀƎǊƻǎȅǎǘŞƳǻa bioklimatologie
aŜƴŘŜƭƻǾŀ ǳƴƛǾŜǊȊƛǘŀ Ǿ .ǊƴŠ



¨ǎǘŀǾ ŀƎǊƻǎȅǎǘŞƳǻ ŀ ōƛƻƪƭƛƳŀǘƻƭƻƎƛŜ όa9b59[¦ύ



Podniky>1000ha= 51,3 %ȊŜƳŠŘŠƭǎƪŞǇǻŘȅ

Podniky>500ha= 68,0 %ȊŜƳŠŘŠƭǎƪŞǇǻŘȅ

½ŜƭŜƴł ȊǇǊłǾŀ όMZe, 2015)
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Pozemky>20 ha ȊŀǳƧƝƳŀƧƝ
60%ƻǊƴŞǇǻŘȅ

¨ǾƻŘ

{ǘǊǳƪǘǳǊŀ ǾȅǳȌƝǾłƴƝ ȊŜƳŠŘŠƭǎƪŞ ǇǻŘȅ Ǿ 2w



¨ǾƻŘ



{ǇŜƪǘǊƻƳŜǘǊƛŎƪł ƳŠǌŜƴƝ
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Å IƻŘƴƻŎŜƴƝ ǇƻǊƻǎǘǳ ƴŀ ȊłƪƭŀŘŠ 
ǎǇŜƪǘǊłƭƴƝŎƘ ŎƘŀǊŀƪǘŜǊƛǎǘƛƪ 
(odrazivosti) 

Å ǾȅƧłŘǌŜƴƝ Ǿ ǇƻŘƻōŠ ǘȊǾΦ ǾŜƎŜǘŀőƴƝŎƘ 
ƛƴŘŜȄǻ Ǿ ƻōƭŀǎǘƛ ǾƛŘƛǘŜƭƴŞƘƻΣ ōƭƝȊŎŜ 
ƛƴŦǊŀőŜǊǾŜƴŞƘƻ ƴŜōƻ ǘŜǊƳłƭƴƝƘƻ  
ȊłǌŜƴƝ

Å ±ŜƎŜǘŀőƴƝ ƛƴŘŜȄȅ ǎŜ ƭƛǑƝ Ǿ ŎƛǘƭƛǾƻǎǘƛ ƴŀ 
ǎƭŜŘƻǾŀƴŞ ǇƻǊƻǎǘƴƝ ǇŀǊŀƳŜǘǊȅ 
(ōƛƻƳŀǎŀΣ ǾȇȌƛǾƴȇ ǎǘŀǾ, ǎǘǊŜǎƻǾŞ 
projevy Ǌƻǎǘƭƛƴ őƛ ǎǘŀǾ ǇǻŘȅΦ 
ï ǑƛǊƻƪƻǇłǎƳƻǾŞ - NDVI, EVI, SAVI
ï ǵȊŎŜǇłǎƳƻǾŞςREIP, NRERI, NDRE

Do ƧŀƪŞ ƳƝǊȅ ƭȊŜ ǘŠƳƛǘƻ ƳŜǘƻŘŀƳƛ 
ƴŀƘǊŀŘƛǘ ǘǊŀŘƛőƴƝ ŘƛŀƎƴƻǎǘƛŎƪŞ 
postupy v agronomii?

GB

5łƭƪƻǾȇ ǇǊǻȊƪǳƳ



Differencein reflectanceof winter
wheat (BBCH 39) at three levelsof
N applicationό¿ŀōőƛŎŜ нлмпύ

Cropmapping



±ȅǳȌƛǘƝ ŘƛǎǘŀƴőƴƝŎƘ ƳŜǘƻŘ
Å ŘƛŦŜǊŜƴŎƝ ǾȊŀǇƻƧŜƴƝ ǇƻǊƻǎǘǳ

Å ǾȇȌƛǾƴŞƘƻ ǎǘŀǾǳ

Å ȊŀǇƭŜǾŜƭŜƴƝ ǇƻǊƻǎǘǻ

Å ȊǊŀƭƻǎǘƛ ǇƻǊƻǎǘǻ

Å ǇƻƭŜƘƴǳǘƝ

Å ǊƻȊƭƛǑŜƴƝ ƳƝǎǘ ǎ ǇǊƻƧŜǾȅ ǎǘǊŜǎƻǾȇŎƘ ǎǘŀǾǻ 
ǇƻǊƻǎǘǻ 

Å ƴŜōƻ Ǉǌƛ ǎƴƝƳƪƻǾłƴƝ ǇǻŘȅ ƪdiferenci 
ǇǻŘƴƝŎƘ ǘȅǇǻΣ ǾƭƘƪƻǎǘƴƝŎƘ ǇƻƳŠǊǻ ŀ 
obsahu humusu.

αwǳƪƻǾŠǙ ŀƎǊƻƴƻƳŀά ǇǊƻŦΦ tŜǘǊ όtŜǘǊ ŀ ƪƻƭΦΣ мфуфύ

ΧαǾȅǘǾƻǌŜƴƝ ǾƝŎŜǵǊƻǾƶƻǾŞƘƻ ƛƴŦƻǊƳŀőƴƝƘƻ ǎȅǎǘŞƳǳ ǊŜǎƻǊǘǳ ȊŜƳŠŘŠƭǎǘǾƝΣ ƪǘŜǊȇ ōȅ ƳŠƭ ǇƻǎƪȅǘƻǾŀǘ 
ǇǊƻ ǵőŜƭȅ ǌƝȊŜƴƝ ǇǊƻŘǳƪőƴƝŎƘ ǇǊƻŎŜǎǻ ŜȄǇŜǊǘƴƝ ǇǊƻƎƴƽȊȅ ǇƻŘƳƝƴŜƪ ǘǾƻǊōȅ Ǿȇƴƻǎǻ ȊŜƳŠŘŠƭǎƪȇŎƘ 
plodinάΦ

5łƭƪƻǾȇ ǇǊǻȊƪǳƳ



½ŀƳŠǌŜƴƝ ōǳŘƻǳŎƝƘƻ ǾȇǾƻƧŜ 5t½ ǇǊƻ ǇǊŜŎƛȊƴƝ ȊŜƳŠŘŠƭǎǘǾƝ όMulla, 2013): 
1. ǎǇŜƪǘǊłƭƴƝ a ŎƘŜƳƻƳŜǘǊƛŎƪŞŀƴŀƭȅǘƛŎƪŞ ƳŜǘƻŘȅΣ ƴŜōƻǙ ǇǊƻǎǘƻǊƻǾŞ ŀ ǎǇŜƪǘǊłƭƴƝ ǊƻȊƭƛǑŜƴƝ 
ǎŜƴȊƻǊƻǾȇŎƘ ǎȅǎǘŞƳǻ ǎŜ ǇǊƻ ǵőŜƭȅ ǇǊŜŎƛȊƴƝƘƻ ȊŜƳŠŘŠƭǎǘǾƝ ȊŘł ōȇǘ ŘƻǎǘŀőǳƧƝŎƝΤ 

2. ǾȇǾƻƧ ǎŜƴȊƻǊǻ ǇǊƻ ǇǌƝƳŞ ǎǘŀƴƻǾŜƴƝ ŘŜŦƛŎƛǘǳ ȌƛǾƛƴ ōŜȊ ƴǳǘƴƻǎǘ ƪŀƭƛōǊŀőƴƝŎƘ ƻŘōŠǊǻ 
rostlin; 

3. ƘƭŜŘłƴƝ ǇƻƪǊƻőƛƭȇŎƘ ǎǇŜƪǘǊłƭƴƝŎƘ ƛƴŘŜȄǻΣ ƪǘŜǊŞ ǳƳƻȌƴƝ ǎǘŀƴƻǾŜƴƝ ǇƻǊƻǎǘƴƝŎƘ ǇŀǊŀƳŜǘǊǻ 
όƴŀǇǌΦ [!LΣ ōƛƻƳŀǎŀΣ ŀǘŘΦύ ŀ ƻŘƭƛǑŜƴƝ ǎǘǊŜǎƻǾȇŎƘ ǇǌƝȊƴŀƪǻ όǎǘǊŜǎ ǎǳŎƘŜƳΣ ŘŜŦƛŎƛǘ ŘǳǎƝƪǳΣ 
ȊŀǇƭŜǾŜƭŜƴƝ ƴŜōƻ ƴŀǇŀŘŜƴƝ ǑƪƻŘƭƛǾȇƳƛ ƻǊƎŀƴƛȊƳȅύΤ 

4. kombinaciƘƛǎǘƻǊƛŎƪȇŎƘŘǊǳȌƛŎƻǾȇŎƘ ǎƴƝƳƪǻ ǎ ƴƝȊƪȇƳ ŀ ǎǘǌŜŘƴƝƳ ǊƻȊƭƛǑŜƴƝƳa 
ŀƳōǳƭŀƴǘƴƝ ŘłƭƪƻǾȇ ǇǊǻȊƪǳƳ ǎ ǾȅǎƻƪȇƳ ǇǊƻǎǘƻǊƻǾȇƳ ǊƻȊƭƛǑŜƴƝƳ ǇǊƻ ȊƭŜǇǑŜƴƝ ǇƻŘǇƻǊȅ 
ǊƻȊƘƻŘƻǾłƴƝ Ǿ ǇǊŜŎƛȊƴƝƳ ȊŜƳŠŘŠƭǎǘǾƝΦ

Mulla, D.J. Twenty five years of remote sensing in precision agriculture: Key advances and remaining knowledge gaps. BiosystemsEngineering 2013, 114, 

358-371, doi:http://dx.doi.org/10.1016/j.biosystemseng.2012.08.009.



5ǊǳȌƛŎƻǾȇ ǇǊǻȊƪǳƳ Ȋ ǾƻƭƴŠ ŘƻǎǘǳǇƴȇŎƘ Řŀǘ
ÅLandsat(NASA/USGS) od 70. let 20.stol. (od 2014 Landsat8)

Å5ƻōŀ ƻōŠƘǳ мс Řƴǻ όу Řƴǻ Ǿ ǇǌŜƪǊȅǾŜŎƘύ

ÅwƻȊƭƛǑŜƴƝ олƳ όh[Lύ κ мллƳ ό¢Lw{ύΣ ȊłōŠǊ мул ƪƳ

Åzdroj: EarthExplorer, Google EarthEngine

ÅSentinel 2(ESA), od 2015
Å5ƻōŀ ƻōŠƘǳ мл Řƴǻ ό5 (3-пŘƴȅύ Řƴǻ od 2017 ςS2B)

ÅwƻȊƭƛǑŜƴƝ ό10mκнлƳκслƳύΣ ȊłōŠǊ нфл ƪƳ

ÅRed-edgeǇłǎƳŀ

Åzdroj: ESA scihub, Amazon Web Service, Google EarthEngine

5ǊǳȌƛŎƻǾȇ ƳƻƴƛǘƻǊƛƴƎ

Start Sentinel 2B 7.3.2017 02:30 CET





tƻǎƪȅǘƻǾŀƴł Řŀǘŀ
Landsat(USGS)
- Od 70. let 20 stol.
- geotiff, geomΦ ƪƻǊƛƎƻǾŀƴŞΣ мм ǇłǎŜƳ ±L{-NIR-SWIR-TIR (Landsat8)
- Od 2016 formou Collection(Level1/Level2)

Sentinel-2 A/B (ESA)
- hŘ нлмрΣ ŦƻǊƳłǘ {!C9 όȄƳƭҌƧǇŜƎнлллύ
- geomΦ ƪƻǊƛƎƻǾŀƴŞΣ мо ǇłǎŜƳ ό±L{-RE-NIR-SWIR)
- Level-1C (ToA), Level-2A (od 2017/03 pro S2A)

Å Level 1ςǊŀŘƛƻƳŜǘǊƛŎƪȅ ƪƻǊƛƎƻǾŀƴł Řŀǘŀ ό¢ƻǇ-of-AtmosphereToAύΣ ŀƴŀƭȇȊȅ 
Ǿ ǊłƳŎƛ ƧŜŘƴƻǘƭƛǾȇŎƘ ǎƴƝƳƪǻ

Å Level 2ςatmosferickyƪƻǊƛƎƻǾŀƴł ŘŀǘŀΣ ǇƻǾǊŎƘƻǾł ƻŘǊŀȊƛǾƻǎǘ όsurface
reflectance/Bottomof Atmosphere-BoAύΣ őŀǎƻǾŞ ŀƴŀƭȇȊȅΣ ƪƻƳōƛƴŀŎŜ 
ǎƴƝƳƪǻ Ȋ ǊǻȊƴȇŎƘ ǎŜƴȊƻǊǻΣ Ƴŀǎƪŀ ƻōƭŀőƴƻǎǘƛ

5ǊǳȌƛŎƻǾȇ ƳƻƴƛǘƻǊƛƴƎ



5ǊǳȌƛŎƻǾȇ ƳƻƴƛǘƻǊƛƴƎ



2Ŝǎƪȇ {ŜƴǘƛƴŜƭ Ƙǳō όCollaborativeGroundSegment
https://dhr1.cesnet.cz

5ǊǳȌƛŎƻǾȇ ƳƻƴƛǘƻǊƛƴƎ

https://dhr1.cesnet.cz/


tǊƻǎǘƻǊƻǾŞ ǊƻȊƭƛǑŜƴƝ
- ǳǊőǳƧŜ ŘŜǘŀƛƭƴƻǎǘ ǎƴƝƳƪǻ

- ǾȇȊƴŀƳƴŞ ǇǊƻ ƘƻŘƴƻŎŜƴƝ ƘŜǘŜǊƻƎŜƴƛǘȅ ǇƻȊŜƳƪǻ ƻ ƴƛȌǑƝ ǾȇƳŠǌŜΣ ƻƪǊŀƧƻǾŞ 
ǾƭƛǾȅΣ ƛŘŜƴǘƛŦƛƪŀŎŜ ǇƻǑƪƻȊŜƴƝ ǇƻǊƻǎǘǳΣ ƘƻŘƴƻŎŜƴƝ ȊŀǇƭŜǾŜƭŜƴƝΧ

Sentinel 2A/B
10 / 20 / 60 m/pix

Landsat
30 /100 m/pix

Rapid Eye
5 m / pix

Planetscope
3 m /pix

Skysat
1 m / pix



2ŀǎƻǾŞ ǊƻȊƭƛǑŜƴƝ
- 5ƻōŀ ƻōŠƘǳ ŘǊǳȌƛŎŜ ςƪŘȅ ǇǌŜƭŞǘł ȊƴƻǾǳ ƴŀŘ ȊłƧƳƻǾȇƳ ǵȊŜƳƝƳ

- ½ǾȇǑŜƴł őŜǘƴƻǎǘ Ґ ǾȇȊƴŀƳ ǇǊƻ ŜƭƛƳƛƴŀŎƛ ƻōƭŀőƴƻǎǘƛ ŀ ǎƭŀŘŠƴƝ ǘŜǊƳƝƴǳ ǎ 
ǇǊƻǾłŘŠƴƝƳ ǇƻƭƴƝŎƘ ǇǊŀŎƝ

Sentinel 2 A/B
р Řƴǻ όо-4)

Landsat8
мс Řƴǻ όуύ

b5±L όǵƴƻǊ ςƪǾŠǘŜƴ нлмуύ

MODIS /
Planetscope

1 den



hƳŜȊŜƴŞ ǾȅǳȌƛǘƝ ǇǊƻ 
ǇƭłƴƻǾłƴƝ ±w!

ǊŜƎŜƴŜǊŀőƴƝ

ǇǊƻŘǳƪőƴƝ

ƪǾŀƭƛǘŀǘƛǾƴƝ

ǎƪƭƛȊŜƶ

IƴƻƧŜƴƝ

{ƻǳƘǊƴ ǎƴƝƳƪǻ Landsat8

5ǊǳȌƛŎƻǾȇ ƳƻƴƛǘƻǊƛƴƎ
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Availabilityof Sentinel 2 scenesόtŜƭƘǌƛƳƻǾΣ нлмтύ
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Satellitemonitoring

free EO computingplatform - Google EarthEngine(https://earthengine.google.com/) 

https://earthengine.google.com/


5ƻǎǘǳǇƴƻǎǘ {ŜƴǘƛƴŜƭ н ǎŎŞƴ ǇǊƻ ǾȅōǊŀƴƻǳ ƭƻƪŀƭƛǘǳ όtŜƭƘǌƛƳƻǾύ

2018

2019







±ȇǾƻƧ ǎǘŀǾǳ ǇƻǊƻǎǘǻ - Sentinel-н b5±LΣ wƻǎǘŠƴƛŎŜ ό±ȅǑƪƻǾύΣ нлмт
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1975 2010



ÅLandsat9 (launch06/2021)



HarmonizedLandsatSentinel-2 

Dr. JeffMasek, NASA



LŘŜƴǘƛŦƛƪŀŎŜ ƻōƭŀőƴƻǎǘƛ {ŜƴǘƛƴŜƭ-2

5ǊǳȌƛŎƻǾȇ ƳƻƴƛǘƻǊƛƴƎ


