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ABSTRACT

Evaluation of the state of CO, accumulation in the atmosphere demands knowledge on possibilities of the biosphere
— its photosynthetizing apparatus, conditions and limits of absorption. A decisive precondition is to determine relation
of CO, accumulation by photosynthesis in dependence on the water balance, especially on its control quantity —
transpiration, which is stabilized by supporting of underground waters.

KEY WORDS: CO, accumulation; biosphere; transpiration; photosynthesis

ABSTRAKT

Vyhodnoceni stavu akumulace CO, v atmosféfe vyzaduje poznani mozZnosti biosféry — jejiho fotosyntetizujiciho
aparatu, podminky a limity absorpce. Rozhodujicim predpokladem je stanoveni vztahu akumulace CO, fotosyntézou
v zé&vislosti na vodni bilanci, zejména na jeji fidici veli¢iné — transpiraci, jeZ je stabilizovana podporou podpovrchovych
vod.
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PODROBNY ABSTRAKT

Vyuziti principt synergetiky k nalezeni kritickych hodnot
— limit v soustave ,,Vodni bilance — fotosyntéza“ vedlo
k poznani zdkont, jimiz se ¥idi absorpce CO, v zavislosti
na transpiraci.

Definice rovnovazného stavu vodni bilance (Mb)
umoznila rozdélit slozku evapotranspirace na dvé —
transpiraci a evaporaci a koncipovat rovnici

0,404 hstr / 0,176 hsp = (0,253 hsev / 0,167 hso)? [11]

a oznacit tak hstr a hsp jako zdrojové na sobé zavislé
veli¢iny. Obé slozky jsou definovany na principu
»dopravniho zpozdéni“, tj. zpomaleni evaporace (hsev)
oproti transpiraci (hstr) a zpomaleni odtoku (hso) oproti
infiltraci do podpovrchovych vod (hsp).

Z analyz svétovych vysledkd uvedenych v praci plyne,
ze ucinnost fotosyntézy (FS) je pfi soucasné porusené
hstr 0,3 (podle hodnot v rovnici Mb) [11] rovna 65,34 %
podle absorbovaného CO,.

V absorpci CO, existuji dvé hodnoty pro vyuziti CO,;
jedna je determinovana stechiometrickym koeficientem
3,67 na jednotku C a druha, ktera vyjadifuje nevyuzity
CO,, ktery se netcastni transformace, vraci se zpét do
atmosféry a jeho vyuziti je urceno teprve piirtstkem
organické hmoty a novym fotosyntetizujicim aparatem
zavislym na hstr a hsp. Pak dochazi i k postupnému
vyuZiti i tohoto objemu CO, az do limitntho mnoZstvi.
Tak volny CO, (oznaCeny v praci jako Ms) klesa z 5,4
(v rovnovazném stavu 5,27) na 3,67, tedy z 1,73 k nule.
Tato hodnota piedstavuje limit nevyuZiteho CO,, ktery
mize byt vyuzit zvySenim transpirace a tedy pfirGstkem
organické hmoty.

Tuto skutec¢nost dokazuje i analyza rstovych funkci a
prirtstka stodvacetiletého porostu smrku, kterou jsme
realizovali na zéklad¢ pozorovani V. Korfa [9]. Prusecik
f*(t) a f(t) — jako rstovych funkei a pfirtstka a tangenty
vedené k rustové funkci f(t) (bod A) na obr. 2, ktery na
y-ordinaté vytina hodnotu Ms 4,95 tj. 5,27 - 3,67 = 1,6.
Je zde tedy vyuzito Ms 1,6 CO, pfi hstr 3,80 a dosaZeno
FS 91,67 %.

V téchto transformacich se vyrazné prosazuje kvalita ptd.
Tak v nasem ptipad¢ 3 bonitnich tfid smrkového porostu
se prokazalo, Ze s nizsi bonitni tfidou se prodluzuje doba
nastupu vrcholu ristové funkce f(t) 1 prirdstkd £°(t),
klesa ucinnost FS. Snizujici se objem aktivniho uhliku
v pudé nedovoluje ani vyuziti hstr a hsp a dochézi k vyssi
evaporaci.

INTRODUCTION

In the presented work we tried to explain the problems
of CO, accumulation in the biosphere of mainland (dry
land) and oceans. Many scientific works paid attention to
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CO, accumulation especially in the biosphere as one of
the “greenhouse” gases, on which also the hypothesis of
global warming of the Earth has been worked out. But we
ask the question, what are in general possibilities of the
biosphere of dry lands and oceans to bind CO, and release
it back into atmosphere? We proceed from the assumption
that it is the question of complicated connections between
photosynthesis and biosphere [8] that must be explained
clearly before this problem can be solved. That is why we
used principles of synergetics to finding critical points
— limits in the system “Photosynthesis — biosphere” and
demonstration of conditions, under which the absorption
by photosynthetizing organs of the biosphere is maximal.
Counted equilibrium state of water balance (Mb) [11]
offered the possibility to determine structure of the
“Photosynthesis — water balance” system and its changing
atits disturbing. In literature and engineering praxis, water
balance usually is understood so, that the transpiration
and evaporation are components of loss-making character
and are expressed together as “evapotranspiration”. But
from aspect of the function of the biosphere it is not so.
That is why we have divided these two components on
a pair hstr/hsp and hsev/hso and marked them as source
and not-source (dependent) components, and expressed
their relation by the equation hstr/hsp = (hsev/hso)? [11].
The component hstr/hsp is then, in comparison with the
component hsev/hso based on the principle of “transport
delay”, it is slowing down evaporation by transpiration
and surface runoff hso by infiltration into underground
waters (hsp). That is why it is necessary to consider both
source quantities hstr/hsp, on which photosynthesis and
thus absorption of CO, are dependent to a large extent.
Analyses of results of Duvigneaud’s works proved,
that absorption of CO, on a C unit on mainland and
oceans does 5.4t CO, on 1tC. This rather surprising
result became a basis for determination of limits of CO,
accumulation by the biosphere of the Earth.

In this work we have analyzed results and estimates of
many authors [15, 2, 4, 13] and tried to determine limit
possibilities of the biosphere of mainland and oceans.
We have used at this our former knowledge on the role
of characteristics of Planck’s radiation constants and the
Boltzmann’s constant as the criteria of limit values.

RESULTS AND DISCUSSION

Part 1. Block schema of CO2 absorption in the
“Photosynthesis — water balance” system

From figure 1 is evident, that it is the question of three-
phase aggregate system, which is divided to the phase

1. energetic

2. transformation
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3. hydrologic

Numbers in hydrologic aggregates are values of relations
of individual components in water balance, presenting
its equilibrium state, data in % result from counted
influences of individual aggregates on photosynthesis
and CO, accumulation, and Ep aggregate then presents
relation C_: Cp.

Part 2. Conditions of symmetry, reflexivity, antisymmetry
and transitivity of observed system [14, 3]

We have applied the analysis to controlling quantity
of water balance, hstr, and “FS-hstr” system we have
defined as an automatic regulation circuit [10].

In connection with components of water balance we
write these relations:

CO, ms/ CO, hstr = hstr / hsp = CO, s / CO, at

So we get pairs of relations, from which the first two
present entry to the system, the third presents output. Each
subset of the system forms a unary relation. Each element
of the set has a certain property, which determines,
whether it belongs to relation or is a complement. So in
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our case, CO, ms, hstr, CO, rs belong to relation, CO,
hstr, hsp, CO, at are complements of the relation owing to
the whole set. Determination the condition of symmetry,
antisymmetry, reflexivity and transitivity we base on
following thought: FS can’t be realized without input of
energy, whichrequires the whole process of transformation
to be concurrently cooled and water to act concurrently
as a reagens, it is a multipurpose role of water. In the
case, that we call individual components of our pairs
“classes” [3], then must exist connection of the classes
CO, ms/CO, hstr with the class hstr / hsp. As hstr / hsp is
according water balance equation 0.404 /0.176 = 2.295
[11] and hstr is controlling quantity of the system,
then the input quantity of CO, ms, determined by sun
radiation, is determined by the quantity of transpiration
water, which comes from the second class of relations
of the system, it is CO, hstr, and that is why both classes
must be equivalent. This equivalence has been found
for Ms 5.27 CO, on 1 t. Then 5.27/2.295 =2.295 and
that is why both classes of relations are equivalent. As
5.27-2.295=20975, then this rest expresses effect of
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Figure 1: Block scheme of the “Photosynthesis — water balance” system
Obr. 1: Blokové schéma soustavy ,,Fotosyntéza — vodni bilance*
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sun radiation on transformation of CO, at FS and does
56.45 %, while hstr shares by 43.55 %, as we also have
expressed in block scheme.

Finally for the class CO,1s/CO, at,
we can derive from coefficients:
3.67 / (5.27-3.67)=3.67/1.6=2.294, where 3.67 is
stoicheiometric coefficient of reduction C to CO,. As
again 3.67 — 2.294 = 1.376, itis 37.5 %, then this quantity
leaves back into the atmosphere. Then all classes are
equivalent one another and the structure is symmetric. If
we mark CO, ms = a, hstr — b, CO, rs — ¢, we can derive
the other conditions, which determine functionality of the
system. The condition of reflexivity is given, that every
element in operation of relations R agree with itself, it is
CO, ms must correspond to CO, absorbed as influence
of hstr, thus if element CO, ms is regulated by hstr, then
also CO, ms regulates CO, taken by the influence of hstr.
It is agreement of elements in their own class: a R a.
Antisymmetry is a decisive factor for development of
the system. Systematic input of CO, ms disturbs present
structure of the system and its symmetry determined by
equivalence of individual classes, and input of energy
and transpiration water re-establish it, but always on a
higher energetic level, as always a higher quantity of
CO, is fixed by photosynthesis and transformed to CO,.
The condition of antisymmetry defines demands on
the class hstr/ hsp, as it limits transformation of CO,.
Axiom of antisymmetry is then based on these relations:
ifaRbandbR a, then alsoa=b.

Condition of transitivity is an expression of entirety of the
system and characterizes relations between absorption of
CO, ms and CO, rs. If there are equivalent elements a = b
and also ¢ = b, it is CO, ms = hstr and hstr = CO, rs, then
also a = c, thus CO, ms = CO, rs. Then a direct relation
exists of absorbed CO, ms and CO, rs — transformed by
plants.

Part 3. Degree of disturbing of water balance

Already in the work [I11] we warned about
considerable disturbing of water balance of the
Earth, and on the principle of symmetry and
invariance we counted its equilibrium state.
If we consider average hs 730 mm, we get:
hstr / hsp = 2.295 = (hsev / hso)> = (0.253 / 0.167)* =
1.512=2.295

For 730 mm:

0.404 * 730 + 0.253 * 730 + 0.176 * 730 + 0.167 * 730
29492 +184.69 + 128.48 + 121.91

hstr + hsev + hsp + hso

Real:

0.3 *730+0.355*730+0.111 * 730 + 0.234 * 730
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219 +259.15 + 81.03 + 170.82
hstr + hsev + hsp + hso

hstr /hsp 2.7 hsev/hso  2.28

Mb 2.295 2.295

Balance

Source quantities

219.0 hstr (- 75.92)

81.03 hsp (-47.45)
-123.27

Non-source

259 hsev(+ 74.36)

170.82 hso (+49.01)
+123.37

Thus source quantities are lacking markedly.

Part 4. Primary production of mainland (dry land)
and oceans

For calculation, we have used qualified estimations,
calculations and data of many authors according
Duvigneaud [2, 4], especially results of J. H. Rythera,
some American authors (Whittaker, Lieth, 1975), Russian
authors Baziljevicova, Rodin and Rozov (1970), which
we present in following table (table 1) (data in Gt, in dry
mass Ys)

Presented values have been reduced by limit coefficients
derived from characteristics of Planck constants:

YztoYs0267 1/Cl 1/3.74
YstoC 0.3847 C2/C1 1.438/3.74
C to CO, 3.67 stoicheiometric coefficient

As from analysis of results [2] results, that at symmetry
of structure is true 5.27 t CO, = 1 t C, then by comparison
with stoicheiometric coefficient 3.67 we get values in
table 2.

If we consider these values as an average, we get primary
production of mainland and oceans per year:

734Yz =196 Ys =754 C=276.83 Gt CO, * year"

We have wused these values as a basis
for  determination of limits of  biosphere.
The difference 30.36 % CO, shows, that photosynthezing
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Table 1: Primary production of mainland and oceans (Gt Ys)
Tab. 1: Primarni produkce pevnin a oceanti (Gt Ys)
Production (Produkce) J. H. Rythera (1969) American authors (1975)  Baziljevi¢ova et al. (1970)

(Americti autofi)

Mainland (Pevniny) 139 175 172
Oceans (Oceény) 42 - 60
Mainland and oceans 181 175 232

(Pevniny a oceany)

Table 2: Difference of primary production for coefficients 5.27 and 3.67
Tab. 2: Diference primarni produkce pro koeficienty 5,27 a 3,67

1. 181 *0.3847 =69.63 C *5.27=366.95 Gt CO,
*3.67=255.54 Gt CO,
dif 111.41 Gt CO, 30.36 %
2. 175 *0.3847=67.42C *5.27=354.78 Gt CO,
*3.67=247.43 Gt CO,
dif 107.35 Gt CO, 30.36 %
3. 232 *0.3847=289.25C *5.27 47035 Gt CO,
*3.67 327.54 Gt CO,
dif 142.81 Gt CO, 30.36 %
Table 3: Values of hstr, Ms and their difference
Tab. 3: Hodnoty hstr, Ms a jejich diference
hstr 0.3 0.315 0.329 0.345 0.359 0.374 0.391 0.404
Ms [t CO,] 5.4-3.67 5.27-3.67 5.05-3.67 4.71-3.67 4.36-3.67 4.02-3.67 3.74-3.67 3.67-3.67
Ms [t CO,] 1.73 1.60 1.38 1.04 0.69 0.35 0.07 0.00

organisms receive more CO, than they need and return
it back into the atmosphere, and so this quantity remains
unused. But it is not the quantity, which returns at
respiration (at darkness breathing), but the quantity,
which changes — decreases with growing hstr. That is
why we have divided this circuit of CO, circulation into
two ones — internal one (small), which is regulated by
rotation of the day and night, and external one (big),
which is regulated by changes of hstr.

Annual increase in CO, into Rs was growing according
to Le Quéré [15, 13] in 80™ and 90" by 1 t C per year on
mainland and oceans. From this, oceans have absorbed
1.101 Gt CO, and mainland 2.6 Gt CO, per year. In
the atmosphere the increase was 12.11 Gt per year.
From this follows, that the increase on mainland and
oceans did only 30.55 % of the increase in atmosphere.
The mentioned values were determined in a period
of disturbed state of water balance, which also was
determined in this period, thus approximately at hstr

J. Cent. Eur. Agric. (2010) 11:3, 285-296

0.3 of the equation of water balance. As at 0.3 hstr the
primary production is 196 Gt Y, then at full equilibrium
0.404 it would do 264 GtYs. This corresponds to:

988.76 Yz  ----- 264 GtYs ----- 10145GtC -
372.32 Gt CO,
As the product of converting coefficients

0.267 * 0.3847 * 3.67 = 0.37696

1/3.74 1.438/3.74

1/C1  C2/C1 then376.96/0.37696 = 1000 Gt Yz
Thus we get limit year value of primary production of the
biosphere of mainland and oceans:

1000 Gt Yz  267GtYs 102.73 GtC  376.96 Gt CO,
1/0.267 1/0.10273 1/3.77
3.74 9.73 0.265

Part 5. System “FS — hstr” as an automatic regulation
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circuit

If we term Es — const, and FS = f(Ms, hstr), and the state
of this circuit we express by a set of numbers, which
enables in time t>t to determine its behaviour and
development, then, if at a certain moment a certain quality
of CO, will be taken as Ms, then we get a response, which
we can express by a transition characteristic (figure 2).
Values of hstr, Ms and their difference are in table 3.
The coarse of transition characteristic is aperiodic and
shows, how limit values of CO, absorption in the biosphere
occur, from unstable state to stabile one. The highest
stability is achieved, when specific consumption Ms is
quite utilized (under these conditions nFS would achieve

100 %). Stability of this system can be determined using
Thom’s theory of catastrophes, or, in our case, when we
can determine conditions of a sudden qualitative change,
Donocik’s theory of functional analysis can be used [1,
5], as it does not matter, how such state has set in, but
there is here a condition, that it will end in a point of the
state plane. As hstr = f(t), we can choose functional
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Figure 2. Transition characteristic of dependence of Ms on hstr in regulation circuit “FS — hstr”
(In the graph there is also expressed comparison of growth functions of forest stands, which will be analyzed in
next part of the work)
Obr. 2: Pfechodova charakteristika zavislosti Ms na hstr v regula¢nim obvodu ,,FS — hstr
(V grafu je rovnéz uvedeno porovnani ristovych funkei lesnich porostt, které bude analyzovano v dalsi casti
prace)
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Table 4: Levels of absorbed CO,; in dependence on hstr
Tab. 4: Hladiny absorbovaného CO, v zavislosti na hstr

Level of CO, Unused CO, Unused CO, FS
hstr (Hladina CO,) (Nevyuziti CO,) (Nevyuziti CO,) [%]
[Gt] [%] [Gt]

0.300 279.95 34.66 97.05 65.34
0.315 293.94 28.35 83.06 71.65
0.329 307.00 22.80 70.00 77.20
0.345 321.94 17.39 56.00 82.61
0.359 335.00 12.53 42.00 87.47
0.374 345.27 9.18 31.73 90.82
0.391 364.86 3.32 12.14 96.68
0.404 377.00 0.00 0.00 100.00

Table 5: Homogenization of Ms series
Tab. 5: Homogenizace fad Ms

5-member series Ms 6-member series Ms
(5-Clenna tada) (6-Clenna fada)
54-1,38/4 5.05 5.4-0.5(1.38/5) 5.27
5.4-2(1.38)/4 471 5.4—1(1.38/5) 5.12
5.4-3(1.38)/4 4.36 5.4-2(1.38/5) 4.84
5.4 —-4(1.38)/4 4.02 5.4-3(1.38/5) 4.57
5.4—-5(1.38)/4 3.67 5.4—4(1.38/5) 422
5.4-5(1.38/5) 4.02
5.4—6(1.38/5) 3.74

Regulation circuit is stabile, when with growing
hstr (t) — o there is general solution AMs (t) — 0,
that is, in this circuit forced state stabilizes. In case of
observed system lim AMs (t) = 0.

If we draw tangent in inflection point of transition
characteristic, then in plane x, of state coordinates
locates point 5.27, from which we derived symmetry
of the system. It presents beginning of the draft of the
curve Tp, while in the end it locates point 0.391 hstr,
what corresponds to projection 3.74, thus again to limit
value. Point 5.4 —5.27 presents rise time Tn, and so
Tn + Tp =Tt, where Tt is time of transition. Rise time
and time of draft are of extraordinary importance in the
system as limit values for determination the coefficient
of stability.

Part 6. Levels of absorbed CO,

Unused CO, leaves to the atmosphere. In connection with
the different grade of utilization, levels of absorbed CO,
in dependence on hstr are forming. In table 4, they are
calculated according to the limit 377 Gt CO,,.

Error does 1.07 % and proceeded basic data correspond
very well with evaluated series. At present, nFS is
corresponding by the value of absorbed CO, to hstr 0.3.
Part 7. Homogenization of Ms series for calculation of

J. Cent. Eur. Agric. (2010) 11:3, 285-296

CO, in dependence on changes hstr

There was necessary to homogenize Ms series
by converting from values Ms on limit 3.74 and
stoicheiometric coefficient 3.67. As it concerns a
thermodynamic process, we have used characteristic of
Boltzmann constant K = 1.38, which expresses relation
of energy of molecules to heat supply. That is why we
outlined two series of 5 and 6 elements, supposing, that
they must end with the value of 3.67 and 3.74.

Values 5.27 and 3.74 belong to the 6-member series, 3.67 to
5-member one. In both cases, characteristic of Boltzmann
constant has led the series to the values of limit Ms 3.67,
5.27and3.74.Mutualshiftenablestheirarrangementonthe
only line, and so it is possible to match values hstr to them.
Generally then for limit values holds true:
Msmax—n*K/(n—1)=3.67 wheren=5, K=1.38
Msmax —n*K/(n—1)=3.74 where n=6, K=1.38
Ms max —0.5*K/(n—1)=527 wheren=6, K =1.38
Part 8. Comparison of limit transition characteristic

with growth and growth increase function of forest
stands (see figure 2)

Grows and grows increase functions of long-lived stands
(spruce) have been counted by V. Korf [9] for I. - V.
bonity class. We have drawn their trajectory and put into

291



Karel KUDRNA, Marie SINDELAROVA

the graph of limit transitive characteristic. Time f(t) is
120 years and growth increase function is expressed by
its derivation (figure 2).

DISCUSSION

Determination of limit possibilities of the biosphere to
bind CO, gives preconditions to specify considerably
CO, balance in the atmosphere. CO, absorption is bound
from the great part to changes of hstr / hsp as a controlling
quantity of stated system as an automatic regulation
circuit. The biosphere takes up by 30.36 % more CO,,
than it is capable to transform and returns it back to the
atmosphere. Utilization of this quantity, which we have
called specific consumption (Ms) depends on mainland
on the state of hstr / hsp; while this unutilization at hstr
0.3 does 34.66 %, it is 97.05 Gt CO,, it decreases at
achieving hstr 0.404 to zero. In this way increases also
FS from 65.34 to 100 %. That is why a precondition of
this utilization is the equilibrium state of water balance,
which determines the course of FS.

The whole process is expressed by limit transitional
characteristic, which expresses limit values of
Ms as well as hstr by delimitation of Tn and Tp.
CO, volume, absorbed by the biosphere yearly has this
limit value:

1000 Gt Yz = 267Gt Ys =
96 Gt CO, (377 Gt)

For each level hstr, a level of absorbed CO, is formed,
round which the value fluctuates according to change of
hstr. In limit value the biosphere would become stabile.
It has proved, that disturbed water balance of the Earth,
especially of source quantities hstr/ hsp, is a limiting
factor of CO, absorption by photosynthesis.

102.4Gt C = 376.

Limit value of transitional characteristic enables
comparison of all trajectories of growth and growth
increase functions based on photosynthesis and thus
CO, absorption. This comparison has brought following
knowledge:

All points of intersection f’(t) of growth function f(f),
which we have expressed as 0.01 f(t) are a quotient of
time and the value of characteristic of Planck radiation
constant C1 3.74. Thus t/3.74 = n, where n is an integer,
and create an arithmetic series, as it is stated in the
following table 6. Values of f’(t) and f(t) have been
counted by V. Korf [9].

Rise time Tn and draft time Tp of the transitional
characteristic have a special task, as they present limit
values, according which it is possible to determine
NFS in % according absorbed and transformed CO,.
In the following table 7, times of intersection points of

527
517

\n
S
\n

4,84

A

0315 0329 0,345

|
|
|
|
|
1 Jd
0,385 0404

hs tr

= L
0359 0,374

Figure 3: Trajectory of Ms with values counted from 5- and 6-members series
Obr. 3: Trajektorie Ms s hodnotami vypocitanymi z 5- a 6-¢lenné fady
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Table 6: Ascensional and descensional values of growth curves on different bonities
Tab. 6: Vzestupné a sestupné hodnoty rtstovych kiivek na riznych bonitach

Bonity Ascensional branch (Vzestupna vétev) Descensional branch (Sestupna vétev)

(Bonita) 1 Number of units C, t, Number of units C;
[years (roky)] (Pocet jednotek C,) [years (roky)] (Pocet jednotek C,)

L. 47.4 474/3.74=12.67 (13) 93.7 93.7/3.74=25.0 (25)

I1. 52.0 13.90 (14) 99.5 26.6 (206)

II. 55.0 14.7 (15) 102.1 27.2 (27)

IVv. 60.0 16.0 (16) 108.8 29.0 (29)

V. 64.9 17.3 (17) 114.1 30.5(31)

End of vegetation 120.0 32.0 (32)

(Konec vegetace)

Table 7: Time of intersection point of £’(t) with Tn and Tp and transformed Ms CO,
Tab. 7: Doba pruseciku f’(t) s Tn a Tp a transformovana Ms CO,

Bonity ty C TnMs  Top pointof C; Tp Ms t C, FS
(Bonita) [years (1) [years [% CO,]
(roky)] (Vrchol £°(t) (roky)]
[years (roky)]
L. 30 8.0 5.20 45.0 12 -4.95 97 26 91.67
1. 30 8.0 4.17 55.0 15 -4.50 101 27 83.43
V. 34 9.0 3.82 65.0 17 +4.09 110 29 75.75

Table 8: Dependence of photosynthesis on hstr and hsp in different bonity classes
Tab. 8: Zavislost fotosyntézy na hstr a hsp v riznych bonitnich tfidach

Bonity FS hstr hsp

(Bonita) [%] [mm] [%] [mm] [%]
I1(A) 91.67 -19.71 -6.7 -8.6 -6.7
111 (B) 83.43 -41.02 -13.9 -17.87 -13.9
V (C) 75.75 -51.92 -17.6 -22.62 -17.6

derivation f’(t) of growth function f(t) with Tn and Tp for
the 1., III. and V. bonity class are stated.

According the evaluated nFs % CO,, conditions can be
determined, under which the growth function proceeded
(table 4). Considering hs 730 mm, then the dependence
of photosynthesis on hstr and hsp can be presented as it
is in table 8.

From the given is evident, that the V. bonity class already
exceeds Tp (point C), and so, in this case, holds true:
A,B,CL (D), f(t) : Ms >4.26 Tp [I nFS_,>79 %
For all intersection points A, B, C, which are
elements of growth function, stands, that specific
consumption of CO, higher or equal to the value
426 Tp implicates nFS_, higher than 79 %.
These limits range from Ms 1/\3 to 3.

CONCLUSIONS AND RECOMMENDATIONS
The presented work is one of analyses of Earth
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biosphere, by which we tried to explain principles of
biosphere development, its photosynthetizing elements in
dependence on controlling component of water balance —
transpiration and underground waters. We tried to warn,
that water balance of the Earth is disturbed and that is
why the effectiveness of photosynthesis and absorption of
CO, is low. We had also in view the necessity to suggest
some new ways to solution of so important problem as
it is to stop extending deserts, necessity to extend forest
stands on known principles of hydrogeomorphology,
solution of delimitation of agricultural and forest fund
with the aim to secure the equilibrium of water balance
and thus substantially strengthen the absorption of CO,
by photosynthesis.
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LIMITS OF THE EARTH BIOSPHERE

Symbols and indications used in the work
PouZité symboly a oznaceni

Symbol  Meaning Vyznam

FS Photosynthesis Fotosyntéza

nFS Coefficient of effectiveness of FS Koeficient Gi¢innosti FS

Mb Equilibrium state of water balance Rovnovazny stav vodni bilance

hstr Transpiration, k hstr — coefficient of transpiration =~ Transpirace, k hstr — koeficient transpirace

hs Precipitation Srazky

hsp Underground waters, k hsp — coefficient of hsp Podpovrchové vody, k hsp — koeficient hsp

hsev Evaporation, k hsev coefficient of evaporation Evaporace, k hsev — koeficient evaporace

hso Runoff waters, k hso — coefficient of runoff waters Odtokové vody, k hso — koeficient odtokovych

vod

Ms Specific consumption of CO,on 1t C Meérna spotieba CO,na 1t C

CO, ms Input quantity of CO, from Ms Vstupni mnozstvi CO, z Ms

CO; hstr  Quantity of CO, dependent on hstr Mnozstvi CO,, zavislé na hstr

CO, at Quantity of CO, coming into atmosphere Mnozstvi CO, vstupujici do atmosféry

CO; s Quantity of CO, bound by plant associations and ~ Mnozstvi CO, vazané rostlinnymi spole¢enstvy
algae (photosynthetizing organs) a fasami (fotosyntetizujicimi organy)

Cl1 Characteristic of the 1*' Planck radiation constant — Charakteristika 1. vyzafovaci konstanty
3.74 Planckovy — 3,74

C2 Characteristic of the 2™ Planck radiation constant  Charakteristika 2. vyzafovaci konstanty
—1.438 Planckovy — 1,438

C3 Relation C2/C1 —0.3847, conversion coefficient Pomér C2/C1 - 0,3847, ptevodni koeficient Ys
YstoC na C

3.67 Stoicheiometric coefficient of conversion C to CO, Stechiometricky koeficient pfevodu C na CO,

K Characteristic of Boltzmann constant 1.38 Charakteristika konstanty Boltzmannovy 1,38

2Yz Green matter volume Objem zelené hmoty

2Ys Dry matter volume Objem suché hmoty

>C Carbon volume Objem uhliku

Gt Unit in gigatons (milliard tons) Jednotka v gigatunach (miliarda tun)

f(t) Growth function Rustova funkce

f'(t) Derivation of growth function — growth increase Derivace ristové funkce — pfirtistkova funkce
function

Es Energy of sun radiation Energie slune¢niho zafeni

Ep Bioenergetic potential of soil Bioenergeticky potencial piidy

1S Plant associations Rostlinna spolecenstva

Caxt Active carbon Aktivni uhlik

Cis Carbon contained in plant associations Uhlik obsazeny v rostlinnych spolecenstvech

G, Carbon contained in soil Uhlik obsazeny v pudé

& Designation of functional Oznaceni funkcionalu

Tn Rise time of transition characteristic Doba nabéhu prechodové charakteristiky

Tp Time of draft Doba pratahu

Tt Time of transition Doba piechodu
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