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Abstract

The aim of this study was to propose a-da@structive method for measuringinus sylvestriseedlings,

to determine whether water stress would be evident in laboratory spectra of pines, to compare whether
the response of pines would differ by ecotype, and to investigate whether two ecotypsusf
sylvestriscould be distinguishedusing laboratory and image spectroscopypr these purposes
hyperspectraimagesf seed orchards from August 2020 were processed and athoe¢h laboratory
experiment was conductedn whichstressfrom water deficit was induced itwo-yearold pine
seedlings from thaupland and hilly ecotypes. Spectral data were arselg using migd statistical
models, analysis of variance, principal component analysis, training of supervised pixel classifiers,
vegetation indices, and linear regressiBased on thanalyses, it was found that water streas be
detected in severely stressdtinussylvestrisseedlings The most sensitive spectral bands to water
content were observed in the region between L&EDO nm. The initial response to water stress did

not differ by ecotype, but a faster recovery was obsemfeithe uplandecotype after theperiod of



draught.The twoPinus sylvestriscotypeswere distinguished with high accuracy from bé&aboratory
and image spectral dat®espite the high intendividual variability caused by watdgficit stress, it
was possible to distinguish the two #&gaes using linear discriminant analysis with an accuracy of more

than 87 % in all measurements.

Key wordsseed orchardsPinus sylvestrigcotypes, laboratory spectrometrimage spectroscopy

analysis of variance, supervised pixel classification,ategetndices, watedeficit stress, drought
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file://///Users/Filip/Škola/Diplomka/DP/DP_text.docx%23_Toc80950310
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file://///Users/Filip/Škola/Diplomka/DP/DP_text.docx%23_Toc80950346
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Ydzf GAALIS]T OGNV A ORPKEY PRINRA i apdsbgipatt al.2019).a S 2R 1 GSNE YA
R2ONtAG T geOSyN LINRLEK Y NRIGGIKS Y ANPT dzsAI GBS NG BLRYS OXY 2 |
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RIG G8oNNIf AMNBSESLE ®ed 121 ¥ f15682®z/p OKt {Y S22 AdG SEiNR

213 aSi2Re LINP QOeK2RYy20SyN &aL)S]1iNRafi:
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ALISTGNI £t yYNOK 1 nA@S] yIdlt 2SYd meddjeBM Spedtsal@ngtzé A y A (
al LILWISNDb® | GSié2 YSi2Re LInSRAGIl @dz2S MNRBYWRNGSNST A
NB LINBT Sy (i dz2 Nn-NRH ywS Ny SHS Y NB @ (i IINIS 06 LIS § SywadO K @tSy 2 &
VLIN: EA a8 GFid2 YSG2RI LR dJdzONGt LINSRSGONY {1 nNT SysS
2S gKSf k NBITRNf yS2YSyON 6. SNISta SG fd HAHMO
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2015).
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2RKI Ry2dzi ylFLNnN]1fFR LR2Y2ON AYRSEA /FINRGSY2AR wS
(Fassnachtetal. 201%).l @f y2@3S RSt 1é&z 18 1iGSNEOK,YA R2ddz LY2NIN i |
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ySYdzaN 12NBt20F0G 4SS aft SR2OF Y@ INITRIz2 {231 OINB ¥ 2 LIE
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gt y20e OK RStS] 1S aLR6NGIG y20e @S3SGF6YN AYyRSIH
ySO SEA&GdZ2NON Mdbcbbiétlals2ggl Ay RSEE o6yl Lnjo
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2014).
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sLR2T 2NR DI yeYArA RIGe yS20eOO0ON (12BHBUBSESINKRPRFELEORRN
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2003.

+él ylYy2dz a2dz6t aidN 5+ f120SK2 LINAIT {dzydz 1 SYS |
Klasifikace j@IN2 OS & = LIGMIZ 11 &1YS NIBnyA rplSl 2 @ty dzNINKE D & Kxlz/ [ 2 N IA &F y
2a2dz NI RA2YSUGNROL S K2Ry 216y (yr2NNINT 2dgNByAel 212 Ryt 21 (52403
a2dz6t &GN 1t AAFALFSEYNK2 LINROSadz 2% aRtde 4INDN 18t d 2 M
doda (i | y2 @SRGE B2 )Y@l amkpiy | F 6y N £ I32NAGYe 7S NBIR
WSt A2 AINY OA ySyN @edzOA il 2mpoazéY Siieares LoapMIaSiydsJzl 2y
LAESt20S 1ftlLaAFTAll OSo

t njA Y PixpbKhasifiRad dzOA DI (St LJ2 dzQRAKE SS R f Z2KNERdiA] Yedzalanj N T
ST 0L2WRA S LINSRSY . ONEBRNPHINBLIISG/idze N 2SRy 20t A S GnjN|
ARSYUGAFA] 20 (X 2Schewehgdrdt G0N S 2B gt YSRINY Ff I2NRGY
16 AAFALF OS-méahsiVii R Y ¥ S G 2IRYINLINIRB6+AIS dz 1t AaAFALFOS  d:
dzNB Sy SK2 hBI1YS NJAPR IONR A G2NHz 61 Reé y 2S5 L16ShH @ty
ki S G ngNSReItn)8Rdz2SK2 Sdzl f AR2042F & 02 RLIR 82D R dtddg’ iy S28S y
ISODATA.W2 Y 2 |OgNLIdRE Se aGnSRe akRSdzLAAYIIF KERY $S ¥hjQ
2S 28K2 SdAltAR2041t ODiRNVIIBYRENIY SAVEPAN@KH dA USRY
LINID | & = shiuk®NB @R 2JnjA njil | BYNIOG By (125 FB8D1 &zZ8S KRRy A §8& R

21



aKf dzl & @va2d tynEY SyIFN 218875t S0 Stil2d SfldeLIA ye £ 32 NAGYA L
21 1 é YWl 12 di-baded clistesing nebo mean shift clusteifigng et al. 2090

VLINNLIF RS njNT Sy S LI E SEIRRBS S| 1| ORGSEIM MIDBatbBof 2 ¢zdzli v S
al Rdzx LIR2Y2ON 10GSNB 2SS (tFraAFAL+ 2N yI GNBYy203t yo
1EFAAFALHG2NI Y GNBY 20t yd t N2 285 Orbvzokkén® nRRERSIOA
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LINjSTNBGF2N | 2SS LINR(!2 WS 2DORE SYH E njYIRAAYIN AB2 WB/fS2 RINZ
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SmiSeny model - rozdil mezi ekotypy
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Smiseny model - rozdil mezi treatmenty
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VRNHzKEé RSYWAVSHSWNAB] Sw2deLle adlyvhada ey e
L} aYSOK @2 R & mihimyO/Rd, 248@aF1800 aun.-®#2 Ry 2ié yAOON ySO nzn
TFE6tG1dz I 12y ORr lastiindSz] iD3E200yAN. \F anjih L0 BN O K 2f v 2-08 OK R
K2Ry2ié& @eOON ySO nznp | S1z2deLke &a$S T RS adGrdaaadana

YS | 2y QkdyariShjSo/gNt v hefdthtidiyodya NS 2 e Lle adlk GA&adA
f A CPARfeA @y é OK Of y20é GBel RSNI I SK®d bbb hz2é NIRE BdzSkh 2 (& LJA
L2 &f SRY N 1TYISGISHINS YInNGAB Yy BiNg OBMOON  BS@ J6ny>sNpK  2LE 25dY S
SYAYAYE T1nan F wmdpna Yy YNI NBOdEdtamivaad ty12 8e DHEK RISE A NIF6 v |
g2Re& @O 1 HIipidS dfodidsiisoNE @-dodiotarhiv 6 f F &G A T St SySKz2 11t nj
vof NT 1SY Ay TN @ENMISY aLlS{ Nz

ANOVA dle ekotypti 24.06.2021
T T T

100 T T A 1 1 T
ANOVA - p-hodnoty
\/ nahodna spektralni kiivka

102
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hoNIIBYS{! bh+! RfS S$120&LJA HndcPuaum o6mMnd YSnSy
t NjSaiAMNA 03K dD YSnSYyN T YSyArte ogty20S RStl1es @S
fAOAf &z oeéft LR OSft2dz R20dz SELISBHI®DYB $ 8 yzh 01D fj-S 112 6I8 & ¢
K2Ry 2i(2dz YyAOON ySC gesN oL826 Suin e 3o A giTya¥i SHNSO Kc @]
176.Mi2Y(i2 20R20N oeéf LIR6SG adrkdAradirdqt 102dedK yiSv 2

a SnjSy N |Datum t 26S0
1 22.dub 514
2 29.dub 890
3 nco 1258
4 Mo @ 1609
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5 HNno 1387
6 HT & 1372
7 no® 1231
8 Mn o 1466
9 MT ® 1228
10 Hn ® 967
11 ono 860
12 Mp ® 435

Tabulkab:t 26 S a4 LIST G NI £ y N O Kodndityd® XNOV@@ER| R dy@WEINK 2R dn 3Ld p

Lylfel I RNBTLXieAdrl & YyI L3R2%t (pdz] YBdE 8 gNYyb2aRET ©
gt y2 e OK RSKEIRY 2T RS y2dDHI MSO nZnpd +*ée2AY|2dz 24&:
ALISTAONY £t YN (1 nAgles 1 RS 2SS YSnSyN &ALbiyeSadx 12408 GM A S
do 10.6.2021. 10.6. a 17.¢. NA & ( MnoBIDEBHIGS 1 0 SNE OK 2vaeNdz & | dzLIA &
aidldraida0l e gellnyNiYRSH, 2iByiohlEdtgeh doter® 1450 a850nm.b S2 INO S
Gt vy 2 gé OfK 2R8yE 25 1 YarO yiXdphNSYRAT BAS6st (1 givE SIB @Sy et ©15
ViSyi2 RSYKZRY&igND]SRNMS yS12f A1 @XSf2soe @Gra SRz NS
140cmppn YYD 51 S 2a2dz adldraidradle geéeilylivMgns NRBIT RN
600 nm.
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ANOVA - p-hodnoty
néhodna spektraini kfivka

ANOVA dle treatmentti 24.06.2021
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aSnjSDatum|bt K2NY Nt  K2NJ I GA|[bSTt @rats
1| 22.dub 30 299 142
2| 29.dub 127 353 206
3l nco 1 371 272
4| mo @ 0 355 227
5| Hno 7 350 198
6l HT @ 0 350 196
7| no® 0 364 158
8 Mmn @ 317 480 192
9 MT @ 433 961 524
10| HN @ 599 950 756
11l on @ 36 967 698
12| mp ® 1 1428 1720

Tabulka7Y t 26 SG & LIS1 0 NI f y N-BoknotyprasABIONU digtSt Y mqSaNe OKS CB aresdn pLJ

Vtabulce72S T 20N} T Sy 1L26SG aLIS]1iNY f y NOKhodabtada SY 61
LINE | ylFfeéeldz NBT LIi&f dz RAISK 22NYNIKipS yIZiRQBMD | i S O + NEA &
10SNEOK 28 aA3IYyAFALEFIYGYN NRBT RNt YSTA 208iGnSyNYAZ
Opdp0d t 2 T 6+ G1dz NEISYSNI OS L126SlGotd BIBXYPEOKA!L Ep
pouze vjednom.! LI K2NJ I GAYYSK2 S12Gé&Lildz 28 2R 1F+F6tG1dz SE
20S0GnSygem ddtidBdyd xéNITyeé yiNARad 1S LRT2NROIFG
t 268G L* asSys @S (10SNRBOK 2&az2dz INRISRNt R0 2WANIA A2 OS]
regeneraceWS 2 A OK yS2@e OON LRLOnPNILIFSRS sm pOisr auxSotasS felipali e HyySd
L26t G1dz SELINAYSyYyildz R2 mMmndcd ZTHAEAWAITRZEY G yNe NIRRT Ré

L2 6Gdz LY &SY f 103 oLIDpHNMBIH D RR MRy OS SELISNAYSyY(dz
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Méreni | Datum |Linear Discriminant Analysis | Native Bayes |Support Vector Machine |Fine k-th Nearest Neighbour
1] 22.dub 97,56% 64,63% 86,59% 59,76%
2| 29.dub 96,34% 62,20% 85,37% 69,51%
3| 06.kvé 97,56% 64,63% 89,02% 64,63%
4] 13.kvé 97,56% 69,51% 87,80% 69,51%
5] 20.kvé 95,12% 69,51% 85,37% 64,63%
6| 27.kvé 93,90% 73,17% 86,59% 73,17%
7] 03.¢vn 96,34% 68,29% 89,02% 78,05%
8| 10.¢vn 96,34% 65,85% 87,80% 64,63%
9| 17.¢vn 93,90% 69,51% 87,80% 79,27%
10| 24.¢vn 87,80% 58,54% 86,59% 65,85%
11| 30.vn 95,00% 61,25% 86,25% 71,25%
12| 15.¢vc 87,18% 53,85% 89,74% 69,23%
Tabulke8Y t njSay2adGA ylIiNBy2@tyN 1tFaATA{L G2NA 6w S{2i:¢
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KfEF Oy N 12YLRYySyiéeo | 2Ry2G8 R@2dz Kfl GyNOK 12YLRY
1fFRYS + T+HLER2NYS | ySakfdzqdz2zN aS RfS ajdaiyeo

bl GNBY 2@t yN 1fF&AFALH (i 2N VIRNRLOIEKE 2NRINRS NAY & S¢C
aSYSyt 61e (REuRaS)® |1 ehiBaM2ad yI GNBYy20tyN 1fFaAFALL (2
metody Linear Distninant Analysis. ¥ 2 Y (i 2 LInNjNLJ} RS o6&f2 R2 aLIN} JyS
aSYSyt 614 LA RSaSGA YSnSYNOK® t2dd S Heda®@1B wmp
hodnoty LInjS&ay2adA yIFGiNBYy2@tyN 1fFaAFALLG2NA oéfeée Gl
L2 Keo2gIt ! 8xpShay:2ad YROISNOKER OF K arejgol RRBSPOIK e NI Ty
gelednpSad/ 2aiSOK yI i NBhRSAIORN®G B Sk Far | Ldaniidalygish y S+ NJ

I brA@GS . 1&8Sa t1S yrtSld Hndcd | mMpdT O

Méreni|Datum [Linear Discriminant Analysis | Naive Bayes|Support Vector Machine |Fine k-th Nearest Neighbour
1] 22.dub 45,12% 34,15% 50,00% 29,27%
21 29.dub 40,24% 26,83% 41,46% 21,95%
3| 06.kvé 36,59% 31,71% 40,24% 29,27%
4| 13.kvé 43,90% 37,80% 41,46% 37,80%
5] 20.kvé 39,02% 31,71% 42,68% 35,37%
6] 27.kvé 52,44% 31,71% 36,59% 39,02%
71 03.¢vn 46,34% 32,93% 39,02% 34,15%
8| 10.¢vn 57,32% 32,93% 52,44% 29,27%
9| 17.¢vn 47,56% 40,24% 43,90% 28,05%
10| 24.¢vn 52,44% 37,80% 46,34% 28,05%
11| 30.¢vn 46,25% 35,00% 48,75% 31,25%
12| 15.¢vc 46,15% 41,03% 44,87% 43,59%

TabulkedY t njS&ayz2&aiA ylIGONBYy20tyN 1f1FaAFTALLG2NA 60 20Sin;
5t tS oeéetée 1t ¥BRFRANRGENFNNE NS gaUkao). ySd dadA@N S
LInjSay2adA ylFaGNBy2 @t yN imhditAyalysis s iSippodzVert& ivacRine[UA y ST N.

G§SOKG2 YSi2R 4SS LRKaDeeB | 8pPsK2a Kt $BRAllon2azdz

Méreni |Datum |[Linear Discriminant Analysis | Naive Bayes | Support Vector Machine | Fine k-th Nearest Neighbour
1| 22.dub 65,85% 58,54% 68,29% 56,10%
2| 29.dub 39,02% 63,41% 70,73% 58,54%
3] 06.kvé 53,66% 48,78% 58,54% 41,46%
41 13.kvé 70,73% 60,98% 65,85% 60,98%
5] 20.kvé 65,85% 63,41% 48,78% 56,10%
6| 27.kvé 60,98% 70,73% 65,85% 68,29%
7] 03.¢vn 75,61% 68,29% 65,85% 68,29%
8| 10.tvn 80,49% 63,41% 60,98% 73,17%
9] 17.¢vn 68,29% 48,78% 68,29% 65,85%

10| 24.¢vn 75,61% 60,98% 70,73% 56,10%
11] 30.¢vn 82,05% 74,36% 66,67% 66,67%
12| 15.¢vc 82,05% 61,54% 71,79% 66,67%

TabulkalOY t njSay2aiA yFIGNBy2@tyN 1t aABATYV$2HEO0KZEKR BRI
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VIEGNBY 28t yN wmndc dmindnt AM&ysie (B78%) b Suppdrt ekt MackineJ52 %). U
metod Naive Bayesa FinéikkK b S| NBald bSAIKo2dzNI 2az2). yS23&8 OON L
YOAtA LRYSNYS yNileyY LinSay28dS8SY LA VIGNBY20
REES 1t aAFAVIEANER2 NB ORIe(I S8 w#@E LI T gt + O0ca A LI Szl HdzQWP
2aGH Ny 2aidA yFOINBy20tyN 1tFaAFTALL G02NA 2&a2dz LINE
aldzLAAye 20SinSyN dz @0S Qabulé0ene Ldi NS A BESCKY2 NI NK 2y 1S(
u Linear Disiminant Analysis 30.6. a 15.7. (82%%) (i SR& dz R@2dz YSnjSy NU dzO LI
YSG2Re blA@GS .1&88Sa oeft2 yS2pgeOON LINROSyiG2 &aSYSy
Metoda Support Vector Machine byl$ @ LINjSady S2ON wmp &1 dth Meares Neighbolir Y S { 2 |
10.6. (73%).

Méreni | Datum | Linear Discriminant Analysis | Naive Bayes | Support Vector Machine | Fine k-th Nearest Neighbour
1[22.dub 68,29% 46,34% 53,66% 60,98%
2| 29.dub 70,73% 58,54% 65,85% 56,10%
3] 06.kvé 68,29% 48,78% 53,66% 58,54%
41 13.kvé 73,17% 53,66% 56,10% 63,41%
5] 20.kvé 70,73% 56,10% 53,66% 70,73%
6| 27 kvé 75,61% 63,41% 56,10% 68,29%
7| 03.¢vn 68,29% 60,98% 58,54% 53,66%
8] 10.tvn 75,61% 63,41% 63,41% 56,10%
9] 17.¢vn 80,49% 70,73% 75,61% 48,78%

10| 24.¢vn 80,49% 75,61% 70,73% 60,98%
111 30.8vn 73,17% 68,29% 63,41% 75,61%
12| 15.¢vc 69,23% 66,67% 69,23% 76,92%

TabulkallY t njSAy280RAAYFANBY2KAY NLRY K2 N I G-RRY & SS ABOKITZ H ¢

! LI K2 NJ | GAy@asKall) 62 & e W2 @a&QA0O N | ISy et y N 1 f
N} YO2 @S RnNGS y S WMetddoylindarDisgipane y'3 f £ H\ 1HdzavSty2 6y B2 GNC
ALINY Gy S T InlTSy2 mMtodcd | HD D32 ByGON OLIMBBWR2 d & 6Y S
byla 10.6. (76 %) a metody Support Vector Machine 17.6. (76 %). Pouze metodth Rleaest
bSAIKO WA XFSOON LInjS dobdoBNi NYSIFISNISYWA @ISy N @2 mMpdPT D o7
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konce experimentu mezi 0,985 a 0,99.
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obsah chlorofylu a+b (ug/cmz)

rozdil obsahu chlorofylu a+b (ug/cm?)
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geLl6NGHYl 2SRyIl]1 LINER (1 ORS &aLISTONIfYyN LHE&YZ2Z |
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ze@ O SYCBKn] 81¢zN\p2.4. a 30.6.

Mira korelace mezi obsahem chlorofylu a odrazivosti

Nahodna spektrélni kfivka

Koeficient determinace R? (v zapornych hodnotach)

koeficient determinace R2 v zapornych hodnotach
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Obsah chlorofylu x odrazivost v 548 nm
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h © kek44: Plot mezi obsahem chlorofgtulCCM)} 2 RNJI T A@2aGN @ pn»

t 2YSNE L}¥ AaSYZ {GSNB YSie ySa2geOON K2Reg@ Gdz 125
nm (tabulka 2).b S2 & OON YANIF R G NBOKOBNRMEF @& d2A YREELISI A cy
a to 0,4099+ & (@iNbtukoreldd y NK2 1 2/SSFON CenlSlyéild2 €t A g L2 YSNI L}t aSy
TCARI/OSAVI (tabul®,t (2 nZnt® +S53SGF6YN AYRSE b5+L YSt yI

pouze 0,11.
ttayz2 Mttt avyz2z HR
630 660 0,3960
650 640 0,3985
670 660 0,3987
660 640 0,4012
680 630 0,4039
680 640 0,4039
670 630 0,4039
670 650 0,4052
670 640 0,4083
680 690 0,4099

Tabulkal2Y t 2YSNE L* aSY & ySe@e OO0 obsaRcRofalyln@aMx §peksaF A OA Sy i d:

Index R
TCARI/OSA 0,4699
NDVI 0,1108

Tabulkal3: Korelace obsahu chlorofdlGCM&a @& 6 NI yé YA @S3ISiFS6YNYA AYRS
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obsahem chlorofylu
Obsah chlorofylu 8 SKf A ONOK o6&t  dzNBZS yLINA 602KNd (1@ NI PK 21 vy B
ROl KNHdnd | ondcd® [AYSENYN NBINBAS YSTA 1 062N G:
RIFIde ok YIRPEBRDEN GO RE®2 1 Kaefcint Gejednipacé 8t dzNB Sy  LINR |
gt y2@2dz RSt {dzz O00SOKyeé 2SRy2RdzOKS LI2YSNROS AYRSE

Mira korelace mezi obsahem chlorofylu (laboratorné stanovenym) a odrazivosti

Nahodna spektralni kfivka
Koeficient determinace R? (v zapornych hodnotéach)

koeficient determinace R% v zapornych hodnotach
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OKt 2NRTF&f dz YSnjSy eé YR K2 ¥ 223 Nhodiudhdr E R S n/ic/da b $2 08 OON
f1S yaoatSHali W 1 St SySK2 1 shydheftguRE NI rEA Y S&e @O nko2 Ry2
RSGSNNAYI OS 2081 61 S6FNDSYERD hIobSyNy§Fo2cRNUZKSYO
minimu vody na 1928 nm{R 0,28).

bl 2 0 Naljel zbbdazem plot mezi hodnotami odrazivosimo yY>X { RS oeftl @
yS2age OON K2Ry2GlF 12STAOASYlGdz RSGSNNYAYFOST | 1 0;
YSTA @StAGAYIlIYA 1S Bdaat RDODINi 2 RNIIHAISE NG PA NN ¢
OKf 2NRFetdzd bS12ftA]l Yyl YSnSyeOK @i 2NJ & @01 (2Ydz
VRFEGSOK I LIRYSNYS yNi12dz K2Ry 2{dz w
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Obsah chlorofylu x odrazivost v 543 nm
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odrazivost v 543 nm
hoNI4BYS(t f 20 YST A K2Ry2i0l YA 2RN} V208éx Poa
t 2YSNE L} 4SY:Z 1U0SNB YSté ySage OON KHRVRXRIDK] 2 ¢
RSt S$1 Y69Dam(tgbdkmld)d b S2 e CONSIERIBWRE AYRSE cynkcwmn
+S3S0F6YN AYRSIERL yRESRY 210 8¢ /11208 FKAWOA Sy idz RSGSNINAY L OF
zoblasti 590¢ 690 nm (tabulkaZ)® +/NSAS kokelbvials obsahem chlorofylindex TCARI/OSAVI
shodnotou R= 0,56.

ttavyz2z (ttavyz |R
590 690/ 0,6689
600 680| 0,6744
600 690/ 0,6748
630 690/ 0,6748
680 630/ 0,6755
610 690/ 0,6775
680 640 0,6776
620 690/ 0,6783
680 620 0,6795
680 610/ 0,6806

Tabukaldt 2 YENE |8 ZBNOGN KZRy2G2dz [ 25TAOASHliy2 BSY SN AFKOBSNB RS &

Index R2
TCARI/OSA 0,5643
NDVI 0,4241

Tabulkals: Korelacd | 6 2 NI G 2 Ny S & (0 lay 208 DWI /2 YOK {CRSNEPSTI& 6 NYA A Y R
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Index (680/610 nm)

Nahomi ekotyp - Index (680/610 nm) 1161 Pahorkratinnj ekotyp - Index tﬁsﬂlﬁﬁﬂ nm)
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obsahem chlorofylupyly po celou dobly SnjSy N @& OON dz yt KZNY NK@S G 2\
20SGnSYN 18 LR1T2NRGI G Yyt NA & (yhedaoR yheziioos alylR O& dz | O
135.n8fy1IS2y A OON K2Ry2(& AYRSEdz a1 dzLJAy |l & Aéf yLE 14 d3GiK 2 |
2 ninn YSTA odcd | mMandcds 2R MT dclpt WOFH NKRBNRYERMPED
LI K2NJ] F GAYYSK2 861208 LJzZ p3oNRT SNRGI i yiI NAAG K2Ry 2
FGOSOK GnN &1dzZLIAY @ th S2PEOION KRRYZE A MIRBEARYHH ON
AYRSEdz dz G S22 bES12d8AO/ON Ki2Fy12 & Yt aldzLAyl &AfyS 3
I aGnSRyYN adzOK2 t1 S L1 2NER JI,kdy makidné skypinyNdiotai K2 Ry
GAYAE2 nXcdp | &ldaAye &GnSRYN &dzOK2 nzIdod
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] Mira korelace mezi obsahem vody a odrazivosti

Nahodna spektraini kfivka
Koeficient determinace R? (v zapornych hodnotéach)
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mezibcn c 1 64D)obNG IR0 O Nt K S RyLBNIB NV & 6 a4 2 NLISmpanvemL): & Y dz
v1400nmRI' nXcco0 F yI L}R6+ (1 dz RNHaKiSefn21895 ona(R-NIEH).Y NK2 LI
+2821S RZRYiREOtWSAiA OARNESvE &RRnmKeunps Rpe viDS (i 2
oblasiA L2 K&odz2NbB8YAOOEN KRRYIiZE&® (1 2SEROXSPKdzo RRT B8
AYTFNI 6 SNIBSY SK@A300nminjSYIN MIBEARG T dgznalISTGNI f YN { nigdleae

Zplotu mezi hodnotami obsahu vodye\S Kf A ONOK 18858nRANI R3S g &fiN @S ac
K2Ry 20l 12STAOASY( ds0RS/ysBNIWR § A IOBNOBWN RDMWBHHO@A YSI
@& (3&Nodnoty odrazivosti ¥885nm= G NY YA OON 28 LAROSHVEGNDOK YN 206 4|
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Obsah vody x odrazivost v 1885 nm
T T T

obsah vody v jehlicich (%)
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v1880 nm a V14301450 nm(tabulka B)d b S2 e OBXNSKI2Z RyR2yiSt Ny N NBINBaS
g2RE& | LI Y39HBA30LAHAESY. ASIS G 6y ébilka M)yrFSRSEEANOS 1 2 NBf
Yyt at SR22210.9)& 085 DRFESintes] N

sobsahem vody index WBR(R n>c T 0 ow

gOF 1 YSteée yAOON Kz2zRyz2i(é& 12STAOASHMhude BRSGSNXYAY I OS
ttayz (ttavyz R

1430 2250 0,7959

1440 2270 0,7968

1450 2270 0,7982

1880 2110 0,7994

1880 2170 0,8045

1880 2140 0,8107

1880 2150 0,8134

1880 2160 0,8138

1880 2120 0,8150

1880 2130 0,8188

TabulkaleY t 2 Y S NF Sl2id@dapoMaeficientl determinace (obsah vody x spektra)

Index R2

NDVI 0,2828

MSI 0,5007

WBI 0,6651

NDWI 0,3385

Tabulkal7y Y2 NBf | OS 20 a S S@2 e/ Ny AG & o/ NRIS)E@ Y A
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Nahomi ekotyp - Index (1880/2130 nm) Pahorkatinny ekotyp - Index (1880/2130 nm)
T T T T T T T
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Index (1880/2130 nm)
Index (1880/2130 nm)
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silné sucho 1.02 ¢

—— stfedni sucho

kontrola
1.02 L L ! L 1 L 1 I L 1 L 1 L
22.04 06.05 20.05 03.068 17.06 01.07 15.0 22.04 06.05 20.05 03.06 17.06 01.07 15.07
datum 2021 datum 2021

hoNIGIYS |+ & g22 AYRSEMr Kvashelik H h 6 NI5RYS 1+ é @2 2 A Y R SH.dz KnyNyl ekaiih

+a @22 LIRYSNPI YR eOKR RSz SI1 ™ ybnest shdexem\WBl. Uy Y Y'}
VI K2NYNK2 $15200 efLIdS oBDHINg NBSGE § L1t Sa& K2 RY 2&1dzOKRSE
od 6.5. do 24.6. kodnot 1,15 na 1,04,05. Naopak skupinyd A f y SK2 adzOKl 1S LT :
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{1dzLAA Yl &AfySKz adzOKlI Yi @ORe @geOON K2Ryzi{é& AyR
YINA&G K2Ry2(0 AYRSEdz BZ A%fYyS RIEMNBR2D5gOOQORSRANRY
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/ Kt & hl. (2013)V tomto experimentud & f @ a3 YIaANE NI RA 2 Y SNaditeY &SYS
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T LA&20 WISQSYNLIWNLI RS ySoeéf Y20yéex LINRG20OS 02NERJA
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LINjS&a 1T YNYSYS ySgekz2Re a®afi$ seS@N 1 ¢ 23 SILION S iy
R@2 dzft 53eOKt 6 1cA 02 NB DA

5NHzKéeyY ONfSY {(SiéG2 LINYOS oef2 Ta2radAraiags T RFE &€
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file://///Users/Filip/Škola/Diplomka/DP/DP_text.docx%23_Toc80909779
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