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TORFOWISKA

= Pokrywaja tylko 3% powierzchni ladu jednoczesnie zwiera¢ 30% globalnego wegla
glebowego

= Skomplikowane ekosystem, bogate w bioroznorodnosc i bezposrednio zalezne od warunkow
wodnych (Srodowiska heterogeniczne)

" Przewidywany wzrost temperatur oraz zaburzenia w bilansie wodnym moga doprowadzic¢ do
sytuacji, w ktorej ekosystemy te stang sie emiterami netto wegla do atmosfery.




PROMIENIOWANIE BEZPOSREDNIE | ROZPROSZONE
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AKTYWACJA DOLNYCH LISCI

NP — strumien netto CO,
fotosyntezy lisci

PPFD - gestosc strumienia
promieniowana fotosyntetycznie
aktywnego




Strumien netto CO,, (NEP) vs. gestosc strumienia
promieniowania fotosyntetycznie aktywnego ()

czerwone kotka — warunki bezchmurne
czarne kotka — warunki pochmurne
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PRODUKTYWNOSC TORFOWISKW KONTEKSCIE
WYSTEPOWANIA CHMUR | AEROZOLIW ATMOSFERZE

= ROZPRASZANIE (SCATERING) — ZWIEKSZA ZDOLNOSC EKOSYSTEMU DO POCHEANIANIA CO,

= POCHLANIANIE (ATTENUATION) — REDUKUJE ZDOLNOSC EKOSYSTEMU DO POCHtANIANIA
Co,



KONCEPCJA STRUKTURY MODELU

Ocena reakcji ekosystemu na zmiany parametrow
optycznych atmosfery powinna byc dokonana w
oparciu o rownolegte i zintegrowane badania
ekosystemu i atmosfery

ATMOSFERA
(chmury+aerozole)

EKOSYSTEM




MIEJSCE POMIAROWE
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MIEJSCE POMIAROWE

®  The Rzecin peatland is classified as a transitional peatland
= P =550mm,
= Tair=8.2 °C




RZECIN POLWET

* Eddy Covariance
system
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WSPOLCZYNNIK ROZPOROSZNIA (DI)

DI = Idiff/ Itot

| is — gestos¢ strumienia
PAR rozporoszonego
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KONCEPCJA MODELU
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Fu, Q., and K.-N. Liou, 1992: On the correlated k-distribution method for radiative transfer in nonhomogenous
atmospheres. J. Atmos. Sci., 49,2139-2156.



ZBIOR DANYCH

Zakres czasowy analizowanych danych: 01.0.5.2018-30.09.2018

Dane ekosystemowe

|.  GEP-Gross Ecosystem Production (GEP .
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3 D I - Ws P é CZy n n i I( r'OZ P rasza n i a Figure 3. The seasonal run of weekly populations of broad-band normalized difference vegetation index (NDVIb) collected

at Rzecin peatland in 2016. The grey rectangle indicates the extracted period (weeks 24-38). Error bars indicate minimum
and maximum values, the top of the boxes shows 25th percentile and the bottom 75th percentile, and horizontal line is
median value.

Dane satelitarne
|. NDVI — standaryzowany wspotczynnik rroslinnosci

2. CC — wspotczynnik pokrycia chmurami



MODEL TRANSFERU RADIACYJNEGO (RTM)
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Figure 1. Symulowanie (predicted)
and zmierzone (observed) wartosci
wspotczynnika rozpraszania (DI)



DIFFUSE RADIATION REGIMES

( ‘ 2 2 2 o Em S
'SUMN N Y INTER MEDIATE CLOODY
st
N\
5 b 5{///ﬁ /m
,_§C = S ,\M,/ = \\,______//
T2 B



GEP = (Vmax - PPFD) / (Km + PPFD)

Estimate Std. Error t value Pr(>|t|) Juy
Vmax -8.659  0.776 -11.159 <2e-16 *** .
Km 321.672 132.068 2.436 0.0158* D10.0-0.3 DI0.3-0.8 DI10.8-1.0

10

DI=0.3-0.8 o

Estimate Std. Error t value Pr(>|t|)
Vmax -12.6667 0.9308 -13.608 < 2e-16 ***
Km 5269796 99.1510 5.315 1.67e-07 ***

1

GPP [umol -m™ s

-10

DI=08-1.0

Estimate Std. Error t value Pr(>|t|)
Vmax -15.691 1.327 -11.825 < 2e-|6 *¥F* o s00 Jo00 1500 200
Km 389.641 67.075 5.809 1.93e-08 *** ol

-15




GPP = (VMAX - PPFD) / (KM + PPFD)

Vmax = A*NDVI + B*DI +C
Km =A*NDVI + B*DI + C

Table 2. Parameters values and statistics

| _Parameter | A | B | C | R
. Km 245.7 ** 487.5 ** -1868.3 ** 0.622
-6,643 ¥ -10.4 ek 45 4 Hwx 0.933




ZAYOZENIA SYMULAC]! GEP

Symulacje wartosci GEP zostaly wykonane
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WYNIKI

Table 2

The monthly values of GEP (umol (302-111_2-3_ '), PPFD (u11101-111_2-s_ '), DI (dimensionless), NDVI (dimensionless) as estimated for different optical properties of the
atmosphere for increasing aerosol optical depth (AAOD), non-absorbing and absorbing aerosol for different single scattering albedo (SSA) during growing season of 1st
May — 30th September of 2018 at Rzecin peatland. Note that: * denotes% of relative changes of estimated values and ** denotes% of relative changes calculated for
AOD (dimensionless) change in a given range.

AAOD observed SSA SSA observed AOD NDVI
real AOD +0.05 +0.1 +0.15 +0.2 1.0 0.8 Mean
MAY GEP 5.52 5.73 (3.8%)** 5.92 (7.2%)"* 6.08 (10.1%)** 6.22 (12.7%)** 5.59 (1.3%)* 5.28 (—7.9%)* 0.711
PPFD 1018 1005 (—1.3%)** 992 (—2.6%)** 979 (—3.8%)** 967 (—5.0%)** 1033 (1.5%)* 966 (—3.8%)*
DI 0.51 0.55 (7.8%)** 0.58 (13.7%)** 0.61 (19.6%)** 0.64 (25.5%)** 0.52 (2.0%)* 0.49 (—10.9%)*
JUN GEP 8.03 8.13 (1.2%)** 8.22 (2.4%)** 8.30 (3.4%)** 8.37 (4.2%)** 8.05 (0.2%)* 7.79 (—4.2%)* 0.774
PPFD 956 947 (—0.9%)** 937 (—2.0%)** 928 (—2.9%)** 918 (—4.0%)** 961 (0.5%)* 912 (-3.7%)*
DI 0.6 0.63 (5.0%)** 0.66 (10.0%)** 0.69 (15.0%)** 0.71 (18.3%)** 0.6 (0.0%)* 0.58 (—7.9%)*
JUL GEP 7.18 7.33 (2.1%)** 7.45 (3.8%)** 7.57 (5.4%)%* 7.66 (6.7%)** 7.21 (0.4%)* 6.98 (—4.8%)* 0.749
PPFD 979 968 (—1.1%)"* 957 (—2.2%)%* 947 (—3.3%)"* 937 (—4.4%)** 986 (0.7%)* 938 (—3.1%)*
DI 0.54 0.58 (7.4%)** 0.61 (13.0%)** 0.64 (18.5%)** 0.67 (24.1%)** 0.55 (1.9%)* 0.52 (—-10.3%)*
AUG GEP 6.22 6.39 (2.7%)** 6.54 (5.1%)** 6.66 (7.1%)** 6.77 (8.8%)** 6.26 (0.6%)* 5.94 (—-7.0%)* 0.717
PPFD 929 918 (—1.2%)** 907 (—2.4%)** 896 (—3.6%)** 886 (—4.6%)** 938 (0.9%)* 868 (—5.4%)*
DI 0.57 0.61 (7.0%)** 0.64 (12.3%)** 0.67 (17.5%)** 0.7 (22.8%)** 0.58 (1.8%)* 0.55 (—9.8%)*
SEP GEP 5.13 5.31 (3.5%)** 5.45 (6.3%)"* 5.57 (8.6%)** 5.68 (10.7%)** 5.17 (0.7%)* 4.91 (—7.5%)* 0.649
PPFD 708 698 (—1.4%)** 689 (—2.7%)** 679 (—4.1%)** 670 (—5.4%)** 714 (0.8%)* 671 (—3.8%)*
DI 0.63 0.67 (6.3%)** 0.7 (11.1%)** 0.73 (15.9%)** 0.75 (19.0%)** 0.63 (0.0%)* 0.61 (—9.0%)*
AVG GEP 6.42 6.58 (2.5%)** 6.72 (4.7%)** 6.84 (6.5%)%* 6.94 (8.2%)** 6.46 (0.6%)* 6.18 (—6.0%)* 0.718
PPFD 918 907 (—1.2%)** 896 (—2.4%)** 886 (—3.5%)** 876 (—4.6%)** 926 (0.9%)* 871 (—4.0%)*
DI 0.57 0.61 (7.0%)** 0.64 (12.3%)** 0.67 (17.5%)** 0.69 (21.8%)** 0.58 (1.1%)* 0.55 (—9.5%)*




PODSUMOWANIE

*  Wzrost AOD o wartosc 0.20 wzgledem warunkow referencyjnych spowodowat
wzrost GEP o 8.2% w sezonie wegetacyjnym

*  Wozrost wartosci SSA z poziom referencyjnego 0.96 do |.0 wywotato pomijalny
wzrost GEP (0,6%)

*  Redukcja wartosci SSA z poziomu referencyjnego do 0.8 spowodowata redukcije
GEP torfowiska o 6.0%

*  Obserwowany na Polska spadek AOD bedzie w przysztosci skutkowat redukcja
zdolnosci absorpcyjnych CO, torfowisk

o o I
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