Oponentsky posudek
disertace ,Analysis of matter and energy fluxes within the montane forest and
grassland ecosystems based on spectral characteristics of vegetation.”,
kterou predlozil Mgr. Alexander A¢

Piedlozena disertace se tématicky radi k tém, které se vénuji védecky velmi
Zivé a citlivé oblasti mapujici toky uhliku a energie na povrchu nasi planety. Je s
podivem, Ze tato doslova Zivotné dulezita problematika tak dlouho unikala pozornosti
t&ch, ktefi rozdéluji toky financi uréené pro védecky vyzkum. Zaroven je to oblast,
které nepochybné jiz brzy bude i laicka vefejnost rozumét mnohem vice, nez je tomu
dosud. Ta nezbytnost porozuméni vyplyva z vyznamu téchto védeckych poznatku
pro prakticka politicka a ekonomicka opatreni. A konecné pfipominam, Ze tato
disertace je pokracovanim Uspésné fady védeckych praci, které dosud vznikly,
vznikaji a urcité i nadale budou vznikat v laboratofich Ustavu systémové biologie a
ekologie AV CR. Toto pfipomenuti neni mym zdvofilostnim ocenénim, ale
pfipomenutim, Zze Mgr. A¢ mél ve svych studiich vynikajici védecké zazemi, které mu
usnadnilo Uspésné zvladat teorii i praxi vlastniho vyzkumu.

Vedle tématické aktualnosti a potfebnosti studia tokul latek a energie vynika
tato disertace také aktualnosti metodickou. Svym zplUsobem je to také nezbytnost.
Toky uhliku v ekosystémech cilené i na postupné zobecnéni v ramci biom( a celé
planety nelze studovat jinak, nez s vyuzitim dalkového prizkumu. Samoziejme,
mnohé dil¢i otazky se stale daji a musi fesit v laboratornich podminkach. Ale
postiZzeni zakladnich vlastnosti ekosystému je mozné jen v pfirodé a doslova
z nadhledu. Pfipomenutim této nezbytnosti ov§em viibec nechci bagatelizovat
samotny pfistup a Usili, které svym méfenim musel vénovat autor disertace. Separaty
obsazené v disertaci dokladaji jeho obsahlou a hlubokou znalost literatury i vynikajici
porozuméni jak teoretické podstaté, tak i spravnym postupim hodnoceni
naméfenych dat a jejich interpretaci. A kone¢né autorské tymy pfilozenych publikaci
naznaduji, ze Mgr. A¢ je dobrym ¢lenem i mezinarodnich tvar€ich tymd. Také po
strance formalni je disertace velmi peclivé pfipravena. Seznamy zkratek, grafii atd.
usnadfiuji orientaci potencialnich zajemch.

Uvodni zafazeni vlastnich témat do $ir§ich souvislosti je velmi pékné a
prokazuje, Ze Mgr. A¢ je schopen se zahloubat nejen do podrobnosti svych méreni,
ale dobfe vnima i jejich obecnéjsi pfesah. Naproti tomu mé zaskocilo formulovani
otazek (str. 17) misto kvalifikované formulace hypotéz. Neni to jen formalni
zalezitost, jestli véta konci teCkou ¢&i otaznikem. VSechny 4 otazky se sice vztahuji k
feSené tématice, ale v podstaté jen malo naznaduji teoreticka vychodiska a prakticky
vibec nezdlvodnuji pravé zvolené metodické postupy. Domnivam se, Zze autor mél
dostatek literarnich znalosti i prvnich metodickych zkuSenosti, aby formuloval dobfe



zdtivodnéné hypotézy. Jejich experimentalni potvrzeni nebo popfeni by mozna
umoznilo i lep$i zobecnéni zaveérd.

Podle mého nazoru je $koda, Ze Mgr. A¢ napsal do disertace jen asi 10
pvodnich stran, a to pod nazvem ,Teoreticky zaklad“. Poté uz nasleduji pfepisy
publikovanych praci nebo rukopisu odeslaného k uverejnéni. Doktorskée disertace
jsou sice vétsinou tvofeny nékolika experimentalnimi jednotkami, ale obecné se
vyznaduji jistou sevienosti a vzajemnou propojenosti. A pravé ,privodce” shrujici
celou sekvenci myslenek a zavérl dil¢ich publikaci zde postradam. Neuvadim tuto
svou namitku jen proto, Ze ,to tak vétSinou byva“. Napfiklad odpovédi na otazky
formulované v Gvodu $lo jist& fesit mnoha jinymi postupy a metodami. Napfiklad
hned prvni otazka o vztahu mezi méfenim fluorescence a asimilaci uhliku ma
nepochybné fadu variantnich metodickych feSeni. Rad bych si precetl, proC byly
zvoleny pravé ty postupy, které autor pouzil.

V literarnim piehledu autor uvadi — celkem pochopitelné — nekdy i protichlidné
& nejednoznadéné vysledky riznych autorll (napf. str. 25 pfi hodnoceni vztahu mezi
parametry PRI a LUE). Ale autor by v pfislugné casti mél uvést také svij nazor nebo
odmitnout Fegeni timto zpsobem &i jinak tuto nejasnost ¢tenafi presentovat. Prave
tfeba tato kapitola 2.2.2.1 vlastné konci konkrétni citaci vztahujici se k olivovniku, ale
sam bych jeété potfeboval urcité shrnuti, které bylo jednim z podkladi jeho vlastnich
pokus(l nebo naopak, kde jeho pokusy Cast neshod v dosud publikovanych
vysledcich vysvétiuji. Stejné tak bych mohl upozornit na zavérecny odstavec kapitoly
2.2.2.2. kde opét postradam kvalifikovany nazor autora disertace. A nakonec ve
stejném duchu mi chybi hodnotici odstavec za celym teoretickym Gvodem.

Také povazuiji za potiebné, aby se doktorand v disertaci alespori u jednoho
tématu vratil k celé dasové sekvenci studia od téch, ktefi danou metodu €i myslenku
popsali poprvé az k soucasnosti. Jiste to nejde uvést pro vSechna témata. Ale na
jednom piikladu je vhodné dokumentovat, Ze si doktorand uvédomuje vyznam tech,
ktefi byli pfed nami, i vyznam porozuméni historickému vyvoji védeckého poznani.
\/ tomto konkrétnim pfikladu by bylo vynikajici, kdyby Mgr. A€ strucné popsal historii
vyuzivani fluorescence od puvodni prace Kautcky a Hirsch v roce 1931 az po
soucasnost.

Detekce stresu patii rovnéz mezi velmi aktualni témata experimentalni
biologie rostlin. V tab. 2.1 Mgr. A¢ uvadi nekolik indext, jimiz Ize méfit ,vegetation
stress*. Nejsem si jist, jestli je jesté v soucasnosti vhodné mluvit zcela obecné o
stresu, tedy bez jeho specifikace. Domnivam se, Ze dnes uz pieci jen je k disposici
hodné poznatk(i o kausalnich fetézcich a ¢asovych sekvencich, které vedou od
prvotniho vlivu stresoru k méfitelné reakci. Nemohu v8ak vyloucit svou neznalost
uvadénych indexd a jejich stanoveni. Proto bych v diskusi uvital podrobnéjsi
objasnéni, jak dané fluorescenéni parametry postihuji tak odlisné stresy, jako jsou
diisledky nedostatku vody, vlivu téZkych kov( ¢i zasoleni, G€inky slabych davek
herbicidl apod.



Hodnoceni uvefejnénych praci se celkem logicky musim vyhnout. Jednak
jejich spoluautory jsou specialisté s mnohem vét$imi znalostmi i zkuSenostmi v dané
oblasti a jednak byly tyto prace hodnoceny neméné kvalifikovanymi oponenty.

Dovolim si jen nékolik poznamek k rukopisu uvedenému jako kapitola 5. Prvni
véta zavér(: ,We conclude that under steady-state conditions ,process-related” Vls
(PRI; Regs/Re30; R740/Rso0) did not reveal any statistically signifiant relation to the
carbon assimilation rate“. Omlouvam se, ze jsem patrné cely rukopis necetl dost
podrobné&, takze i tim mohou byt moje nasledujici dotazy vyvolany.

1 Jak jsou definovany uvedené ,steady-state” podminky?

2. \/ tomto rukopise i v dalich pracich mé trochu zaskocil velky
ddraz kladeny na statistické korelace. Uvédomuiji si, Ze takto nalezené vztahy
jsou velmi asto prvnim indikatorem i vztah(l funk&nich. Ale pravé alespon
hypotetické naznaceni moznych kausalnich vztah( v fadé uvedenych regresi
postradam. Proto se alespon ve vztahu k uvedené citované vété ptam: Jak lze
hypoteticky zdUvodnit oéekavani naznaceneho vztahu mezi uvedenymi
vegetaénimi indexy a rychlosti fotosyntézy? A rychlosti fotosyntézy méfene
jakym zpUsobem a za jakych podminek? Nemam, samoziejmé, na mysli
obecné konstatovani, Ze zplisoby vyuZiti dopadajiciho slunecniho zafeni jsou
prosté ve vztahu k rychlosti fotosyntézy. Jedna se mi o podrobnégjsi rozbor
souvislosti kausalnich. Stejné tak by se mozna mohlo jiz vysvétlit Ci zdUvodnit
daléi konstatovani v uvedeném odstavci, podle néhoz ,More signifiant
correlations were found for forest rather than grassland canopy®. Proc?

Zavérem rad shrnuji: Jak jednoznaéné vyplyva z prvé Casti mého posudku,
povazuiji doktorskou disertaci Mgr. Alexandera Ace za velmi dobrou. Potfebné
aktualni a metodicky moderni. Autor prokazal schopnost tvarci védecké prace,
zapojeni v tymu a zku$enosti ze zahraniCnich pracovist. Moje druha ¢ast posudku
ukazuje n&které aspekty, které povazuji pro doktorskou disertaci za obecné nemené
dilezité a které by mozna vyznam této prace i pro samotneho disertanta jesté
zvysily.

Doporuduji proto, aby po UspéSném obhajeni disertace JAnalysis of matter and
energy fluxes within the montane forest and grassland ecosystems based on spectral
characteristics of vegetation.” bylo jejimu autorovi, Mgr. Alexanderovi Acemu,
navrzeno udéleni akademického titulu Ph. D.

V Praze 25. listopadu 2009.
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Oponentsky posudek disertacni prace

Autor: Mgr. Alexander A¢

Nazev: Analysis of matter and energy fluxes within the montane forest and grassland
ecosystems based on spectral characteristics of vegetation.

Disertaéni prace je psana anglicky. PiestoZe se v n&kterych pasdzich autor nevyhnul drobnym
jazykovym nepiesnostem a nékteré véty jsou kostrbaté, je text srozumitelny. Celkové lze uroven
angli¢tiny hodnotit jako velmi dobrou.

Vyznam tématu disertace v kontextu rozvoje oboru

Prace je zaméfena na pouziti spektralnich charakteristik vegetace k dalkového pruzkumu
fyziologickych charakteristik porosti. Téma je vysoce aktudlni. Moznost sledovani fotosyntetické
aktivity porostu (respektive nékterych dalsich souvisejicich charakteristik) pomoci hyperspektralnich
snimki vegetace z letadel nebo satelitli je jednou znejvétSich vyzev soucasné ekofyziologie rostlin.
Spolehlivy dalkovy priizkum funkéniho stavu porostu by piinesl naprosto zasadni posun ve vyzkumu
vlivu klimatickych zmén na rostlinné ekosystémy, jak z hlediska ocenéni aktudlni schopnosti poutat
atmosfericky uhlik, tak z hlediska analyzy vyvoje funkéniho stavu porostu a predikce dopadu klimatické
zmény.

Teoreticka ¢ast

V pomérné kratké teoretické &asti (kapitola 2) autor shrnul: 1, zéklady zobrazovaci spektroskopie;
2 informace o uloze xantofylového cyklu v regulaci fotosyntetickych procest, o moznostech vyuziti PRI
k detekei deepoxida¢niho stavu pigmentl xantofylového cyklu a dalsich fotosyntetickych charakteristik;
3. zakladni znalosti o fluorescenci chlorofylu a, souvislostech parametrii fluorescence s fotosyntetickou
aktivitou, a moznostech detekce fluorescence ze spekter reflektance. Pozornost je vénovana piedevsim
dosavadnim vysledkim pouziti odpovidajicich reflektanénich pomérit ke stanoveni fotosyntetické
aktivity na urovni listu, mensich &asti porosti i celych porosti. ReSerSe je aktudlni, cituje znacné
mnozstvi publikaci. Zaméfeni reserSe velmi dobfe odpovida tématu disertace a stanovenym cilum.

Konkrétni pripominky k teoretické ¢asti:

Str. 24, . 12-17: Véty ,.Up-regulation of photoprotection during the winter does not occur in the
case of shaded leaves, but to a lesser extent in case of sun leaves (e.g. Adams et al. 2001; Stecher et al.
1999). Similarly, a recent study by Zarter et al. (2006a) on evergreen Arctostaphylos uva-ursi found
sustained increase in Z content during the winter, which was most significant for shaded leaves.” si
informacné odporuji. Nepatii v prvni vété spie ,,Up-regulation of photoprotection during the winter
occurs in the case of shaded leaves,” ?

Str. 25, ¥. 18-20: Uvadite, Ze ,,PRI tracked seasonal changes in the amount of de-epoxidised

xanthophyll cycle pigments defined as (0.5*V+Z+A) normalized to chl ... Opravdu odrazi
uvedeny vztah mnozstvi deepoxidovanych pigmenti xantofylového cyklu?

Experimentalni ¢ast

Experimentalni ¢ast prace se sklada ze &tyf kapitol (3-6), které obsahuji 3 publikované prace
(Plant Physiology and Biochemistry (IFa0s = 1,905), Functional Plant Biology (IFa0s = 2,248), a ve
sborniku 5th EARSel. Workshop on Imaging Spectroscopy) a 1 praci v recenznim fizeni v asopise
Oecologia (IFz()()g == 3,008)

Tyto prace jednoznaéné dokumentuji naplnéni cili prace uvedenych v zavéru 1. kapitoly.
Konkrétni problémy feené v uvedenych statich (pfi¢iny rozdilné korelace mezi spektralnimi poméry a
odpovidajicimi fyziologickymi charakteristikami u rozdilnych druhti rostlin a typd porosti; problematika
zobecnéni informaci zurovné listu, malého porostu s vysokym prostorovym rozliSenim, nizSim
prostorovym rozlisenim, az na uroven klasického dalkového priizkumu vyuzivajiciho satelitni data) 1
design experimentii pouzitych k jejich feSeni svéd¢i o koncepénim a tvir¢im pristupu. Nicméné piivital
bych souhrnné zhodnoceni experimentalnich vysledki a nastinéni dal$iho sméfovani vyzkumu.



Konkrétni pFripominky k diskuzi vysledki:

JelikoZ nemé smysl vznaset piipominky k jiz publikovanym pracim, zaméfil jsem se na kapitolu 5
(Are simple reflectance ratios related to chlorophyll fluorescence able to track changes in carbon fluxes of
grassland and forest ecosystems? )

Hlavnim vysledkem prace je bezpochyby zjisténi, Ze parametry odvozené z fluorescence Chl a
jsou lepSim indikdtorem dennich zmén ¢isté produkce CO; v porostu (NEE) nez tolik glorifikovany*
PRI, a Ze mira korelace R686/R630 s NEE je vyrazné lepsi pro monokulturni smrkovy porost nez pro
druhové bohatou louku. Jako Caste¢né vysvétleni tohoto rozdilu uvadi vyssi obsah chlorofylu v jehlicich
(ztejm¢ je zde minén obsah vztaZeny na plochu) a mensi miru stresu ze sucha, kterd souvisi s vetdi
vodivosti praduchu.

I, Tato tvrzeni by bylo vhodné konkrétnéji dolozit a diskutovat.

2, Krom¢ vyssiho obsahu chlorofylti by k lepsi mite korelace R686/R630 s NEE u smrkového
porostu mohla pfispivat i men3i variabilita jeho obsahu (vztazeno na plochu, respektive suchou ¢i
Cerstvou hmotnost) ve srovnani s obsahem pigmentd jednotlivych druha rostlin horské louky. Tento faktor
bych doporucoval rovnéz podrobnéji dolozit a diskutovat. Podle mého minéni detekovana reflektance
pii obou dvou vinovych délkach pouzitych pro vypocet . fluorescenéniho parametru® zavisi rovnéz na
obsahu chlorofylii (nikoliv vak stejné — R686 pravdépodobné vice nez R630) a tudiz i vysledna hodnota
R686/R630 neni tmérna pouze fotosyntetické aktivité, ale také obsahu chlorofylt. Vyrazna variabilita
obsahu pigmentd, by tedy mohla byt dal3i pri¢inou, ktera zkresli zavislost R686/R630 na NEE u horské
louky.

3, Z vyse uvedeného vyplyva, ze pro optimalizaci zavislosti ..fluorescenéniho indikatoru® na
fotosyntetické aktivit¢ by mozna bylo vhodné: a, vytvofit takovy pomér(parametr), ktery nebude zaviset
na obsahu chlorofyl; b, vysledny pomér ,,normovat® na stejnou koncentraci pigmentu. Jaky je Vas
nazor?

Zavérecné hodnoceni

PredloZzend prace jednoznaéné prispiva k lepsimu pochopeni vztahti mezi fyziologickymi
charakteristikami na trovni listi a porostd a spektralnimi charakteristikami vegetace. Jest¢ bych chtél
zduraznit, Ze téma disertaéni prace pokladdm za velmi néaro¢né. Doktorand se musel orientovat
v pomerné Siroké oblasti fotosyntézy (od fotochemickych reakei PS 11 a tlohy pigmenti xantofylového
cyklu v jejich regulaci, az po toky CO, a Hy0 v porostech), zvladnout metodiky méfeni a interpretace
spektralné-optickych vlastnosti listd a porostd, a v neposledni Fadé pomérné naro¢né zpracovani dat
zobrazovaci fluorescence a hyperspektralnich snimki. To Ze se mu podafilo jiz béhem doktorského studia
zvladnout vSe natakové trovni, ktera vedla k publikacim vysledkd v kvalitnich impaktovanych
Casopisech zaslouZi uznani. Je samoziejmé, ze ke kvalitnim vysledkim prispéli i vedouci prace, oba
konzultanti a dal3i kolegové z Laboratote ekologické fyziologie rostlin USBE AV CR, nicméné vyrazny
podil Mgr. Ae na ziskanych vysledcich je ziejmy i ze skute¢nosti, ze u dvou ze Ctyt prilozenych
publikaci je prvnim autorem a u zbyvajicich dvou pak druhym autorem.

Uvedené pripominky nesnizuji hodnotu predkladané price, kter4a je velmi dobra. Kvalita i
kvantita publikaci jednozna¢né spliiuje standardni naroky kladené na obhajobu diserta¢ni prace
v pFirodovédnych oborech. Proto doporuéuji po tispé&né obhajobé prace udélit Mgr. Alexandru
Acovi titul Ph.D.
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A review on the Ph. D. thesis titled:

“Analysis of matter and energy fluxes within the montane forest and grassland based
on spectral characteristics of vegetation”

presented by: Mgr. Alexander A¢

The present thesis covers the highly important topic on matter nad energy fluxes within
montane forests and grasslands monitored by spectral analyses of vegetation. In current
period of changing climate knowledge on vegetation reactions to changing climate has a
crucial importance for predictions of ecosystem evolution in future and for policy measures.
Ever-increasing CO, concentration during the last century brings vegetation and its
properties into a center of climate change science. The variation of annual carbon fluxes
poses an important challenge in our ability to determine whether an ecosystem is a source, a
sink, or is neutral in regard to CO2 at longer timescales. At this moment, models dealing with
prediction of climate change are dependent on good quality estimates of sink capacity of
vegetation, in which forests play a key role, for carbon storage well balancing climate-
vegetation feedback on processes of photosynthesis and respiration. Montane ecosystems
belong to the most endagered by climate change and their response to climate change is,
thus, currently intensively studied.

Since the 1970’s, when the first satellites were launched, spectral properties of
vegetation have been widely explored as a potential tool for large-scale monitoring of
vegetation properties. Recently, attention is devoted to development of optical methods
capable to monitor accurately photosynthetic performance in time-series data and thus to
follow matter (particularly carbon) and energy fluxes in ecosystems including vegetation. The
present thesis contributes to this research.

The thesis is composed of 6 chapters. Now | will gradually analyze them.

The Chapter 1 titled General Introduction brings one and half page motivation of the
thesis research. In the end of the chapter 4 research objectives are stated in a form of
questions. However, throughout the thesis | have not found answers to those nicely laid
questions and | hope that during presentation in a defence these will be clearly answered. |
also think, more recent references could have been incorporated, since climate change, the
role of vegetation and forests in particular in it, are currently so hot topic, that every month
there are new papers, a lot even in the most prestigeous ones, like Nature and Science.
Unfortunately, in the present chapter 1 only 1 reference is from 2009, 3 from 2008, 2 from
2007 out of 17 references in total. | would expect more focused motivation of the thesis,
where could be regarded ecosystem services of montane ecosystems, and current opinion
on capability of different forests and omntane ecosystems to sequester carbon. In that
context, | wonder what is author’s opinion, for example, about results of the study of Sierra
et al. (2009, Ecology, 902: 2711-2723).

The Chapter 2 titled Theory Background is focused on two topics - Basics of imaging
spectroscopy and on remote sensing of chlorophyll fluorescence, given on 11 pages,
altogether with 104 references (if counted well) on additional 8 pages. Again, in my opinion |
am missing backgroung into 1) energy and matter fluxes, 2) role of vegetation in carbon
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cycle and carbon sequestration 3) current sink/source relationships and investigation in
montane ecosystems.

Another problem | see in selection of references used — the chapter does not contain
any reference from 2009, 1 from 2008, 2 from 2007, 8 of 2006, altogether out of 101
references cited (approximately — | could have done mistake in counting and if so |
apologize). | wonder if author councluded that no progress has been made in the field during
the last 3.5 years, what | doubt. | found in Web of Science 115 references only for keyword
combination “chlorophyll fluorescence AND remote sensing”. What author thinks about
review of Meroni et al., 2009, Rem.Sensing Environ. 113: 2037-2051? Why you decided not
to include review of your consulting supervisor Malenovsky et al. 2009, Journal of
Experimental Botany, 60: 2987-3004 issued in July 20097 It seems to me very useful.

The Chapters 3 and 4 are already published, very nice papers, which have been
already cited and constitute an important part of the thesis — | do not have comments on
them.

Chapter 3: Lichtenthaler, HK; Ac, A; Marek, MV; Kalina, J; Urban, O 2007:
Differences in pigment composition, photosynthetic rates and chlorophyll fluorescence
images of sun and shade leaves of four tree species. PLANT PHYSIOLOGY AND
BIOCHEMISTRY, 45 (8): 577-588., Times Cited: 8

Chapter 4: Ac, A et al. 2009: Near-distance imaging spectroscopy investigating
chlorophyll fluorescence and photosynthetic activity of grassland in the daily course.
FUNCTIONAL PLANT BIOLOGY, 36 (10-11): 1006-1015 Sp. Iss. S| 2009

Times Cited: 1

Chapter § is a manuscript intended to be published in Oecologia, where the
presenter is the first author. It focuses on relationship of simple reflectance ratios to
chlorophyll fluorescence and their ability to track changes in carbon fluxes of grassiand and
forest ecosystems. In my opinion this is a core ouput of the thesis and brings very original
finding about possibility to to use simple reflectance ratios for tracking variations in carbon
fluxes in grassland and forest ecosystems. In my opinion this finding has high application
potential. However, before it is going to be submitted | again recommend to check with
recent literature and a current state of the art - there is no reference, for example, from 2009.
If | counted well, out of 61 references, there are only 5 references from 2008, 6 references
from 2007, 1 from 2006 and 5 from 2005. All remaining references are older than 2005. In
that context | would like to know what does the presenter think about conclusions of Inoue et
al. (2008, REMOTE SENSING OF ENVIRONMENT 112: 156-172) about PRI use in
ecosystem CO2 flux monitoring. Another question - what do you think about use of off-nadir
vs. nadir measurements in relation to the efficiency parameters - radiation use efficiency and
photosynthetic capacity?

Chapter 6 is a paper published in Proceedings 5" EARSeL Workshop on Imaging
Sepctroscopy held in Belgium April 23-25, 2007. The paper is missing discussion, what is
misfortunate, only conclusions are included. My question is what could be an answer of the
presenter to a statement in the conclusions of the paper about a need of further research on
the behavior of the indices tested in the paper — PRI, gNDVI, TCARI/OSAVI and SIPI. What
is current opinion about their use from the perspective of 2 following years after publishing
and current findings?
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After the chapter 6 | did not find a section of global discussion, or some conclusions trying to
summarize input of the research presented in the thesis. That is a pitty, | think. Generally, |
found the volume of the text presented in the thesis out of the papers constituing individual
chapters, as quite short. In fact, only chapter 1 and chapter 2 were written for the purpose of
the thesis, altogether representing only 12.5 of text pages (excluding references) (See Table
below), and it gives only little insight why different aspects have been included in the study
and how they fit together and what is overall contribution of the theisis to the research field. |
hope that the presenter will give us better insight during his defence presentation.

TEXT PAGES % REF PAGES

CHAPTER 1 15 2 1.5
CHAPTER 2 11 14 8
CHAPTER 3 18 25 5
CHAPTER 4 i 5
CHAPTER 5 16 20 55
CHAPTER 6 15 19 2
TOTAL 785 100 27

My final questions about findings presented in the thesis are:

What do you think about future use of applications of the measured fluorescent signal
at the three scales of observation (ground, aircraft and satellite)? How far are we from
upscalling to RS satellite monitoring of photosynthetic capacity and efficiency? How your
thesis contributes to the application of fluorescence signal to monitoring matter and energy
fluxes in the ecosystems? What is your opinion about the functioning of forest and grassland
montane ecosystems investigated in the thesis in regard to CO; sequestration?

Generally, | found the thesis based on a great volume of research. The Presenter
showed capability to work in a team and to collaborate with researchers from other field and
to evaluate critically his findings. Also | highly value publication activity of the presenter,
when the thesis contain one first-author publication and 2 co-authored publications already
published and one first-author manuscript intended for publication. In additon, the presenter
co-authors another paper Urban et al. (2007, PHOTOSYNTHETICA, 45 : 392-399), already 5
times cited.

As a weak point of the present thesis | see two issues:

1) the thesis lacks general discussion where the findings of the author
presented in individual chapetrs would be discussed from global point of
view and would try to place the present findings in the current state of the
art.

2) The thesis almost lacks any references from 2009, and has only few from
2008, though it was handed in in the middle of a year 2009. And because of
the lack of the global discussion, it lacks current references almost at all,
since several papers were published year or two ago.

In spite of my critical comments, which | mentioned in believe for aiming for the best of
possible | have to say that the present thesis bring a large portion of new information to the
field, shows capability of the presenter to conduct, present and discuss scientific work. Let
me ask the members of the Committee as well as Alexander A¢ himself not to negatively
correlate the number of my comments with my assessment of the present thesis. And since !
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missed some discussion in the present thesis, | used this opportunity to stimulate an
inventive discussion during defence.

In summary, the thesis entitled “Analysis of matter and energy fluxes within the
montane forest and grassland based on spectral characteristics of vegetation”and presented
by Mgr. Alexander Ac fulfils the official requirements. The thesis can be considered as a
prove that its author acquired sufficient knowledge to an independent and creative research.
When Mgr. Alexander successfully defends his thesis, | recommend to confer on his the
university degree “Doctor”, Ph. D.

W ()ﬂw /M

Jana Albrechtova
Reviewer of the Thesis
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