Bart Kruijt, Jan Biermann, Daniél van de Craats, Wietse Franssen, Wilma Jans, Marsha
Rovers, Laurent Bataille, Tom Nijman, Alexander Buzacott, Quint van Giersbergen,
Reinder Nauta and Ronald Hutjes

Wageningen University

Wageningen Environmental Research
Radboud University Nijmegen

VU University Amsterdam

Wetterskip Fryslan

O Broeikasgassen WAGENINGEN -
Veenweiden @ glkalle UNIVERSITY & RESEARCH \FNFEYTSTLqusmp




"”"

* Netherlands peat meadows subside and emit CO, ’ a

 Estimated at 2-3% of total NL emissions

« The NL Climate Agreement prescribes reduction — |
target of 1 Mt/y in 2030 from peatlands areas.

Research consortium NOBYV

- How big are emissions really?
- ldentify processes
- How effective are measures?
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How to estimate sub-annual peat oxidation and

eliminate need for import/export terms?
« NEE =-GPP + Re =-GPP + Ra + (Rh+peat oxidation)

« Assume for grassland/crop:
- If no photosynthesis for longer periods, no biomass, no Ra

Then: Ra proportional to GPP and biomass at multiday- time scale

« Re= a*GPP + (Rh+peat oxidation)

- |Is respiration really proportional to GPP?
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 GPP is derived from mean night-time NEE and day-time NEE. We are effectively
looking at night-time NEE vs day-time NEE and these can be independent.

« Our Rh estimate is actually all NEE that is not correlated to (weekly) GPP

 Is this heterotrophic respiration plus... what? - Ra from perennial, woody, non-
active biomass?

« Test approach on wider set of ecosystems, account for biomass

« Or resort to fitting process-based models to derive peat oxidation

Q

i Nationa sprogramm. -
Broeikasgassen WAGENINGEN ‘ -

: , WETTERSKIP
\ VEEﬂWElden EEEEEEEEEEEEEEEEEE FRYSLAN




: WETTERSKIP
; Veenweiden UNIVERSITY & RESEARCH FRYSLAN

Nationaal Onderzoeksprogramm -
Broeikasgassen WAGENINGEN ‘ -




; -_—

Broeikasgassen WAGENINGEN - ; A
VeenWE‘igen UNIVERSITY & RESEARCH WETTEBSKJP (/6) Natuurmonumenten
FRYSLAN <A




600

;Tﬂ * - ¢ * * L]
© * * <
< 500 " x
T = °l+ - < : * + ¢
' . s ® * o ¢
% 400 5 oo, ", o' _-gf.o.’i'aﬂ{:
° B PRI RN AL
v ® l._' w‘- +.+ '..O u .‘ +
— 300 o = Og‘h“ b'_!+ ,gl-.‘ *. .l: ®
CS\' v ;’. t-',:t“ & I;‘.’.’l" 0.&:* My m
& 200 L v‘g"’ Ann Q;:::: ‘v"’*:: .- " ’
Ll - !)uﬂ"fgxw"n “o‘} an’ YoCuw & it ™
— :t + % e v-*‘ﬁ“a-n.*" ¢ ¢
Z 1000 s e e

S TR RN X

|‘; _' ;

LS

0 100 200 300 400 500 600 /700

GPP [kg day ! ha™']

-

WAGENINGEN -
UNIVERSITY & RESEARCH AETTE.\RSKlp
FRYSLAN

| Broeikasgassen
Veenweiden

OX+ pHee

p O

WRW_OW
ONL

CAM

WRW_SR
ZEG_PT
ANK_PT
ILP_PT
ALB_MS

HOH

LDH
LAW_MS_ICOS
LAW_MS_MOB
DEM

ASD_MP

BUO

BUW

4
(6 ¢ Natuurmonumenten
A




TMP [C]

=)
" 8
"t a -y Vo=
. ... .. L] m
. —
-3 b ..l.w “ m
. -y 0-
. ol 5
. o
R EE. TR D.m
s P " = 2 9 .f-.- b w
-' eals s ..ﬂ .nm
s * Satta, 9 o ee?
aw o --Hv
[ g Wé o b by
] s ¢ cem’ 1
e b |®
L] ‘l =
s o Wemn «
. " P emy g, .
.. L ]
< wn = uy <
= [ Ty o o

[p/zwiyD-z0D B] 028y Jue|d-uoN

-a*GPP + b*biomass + function(SoilTemp, GWL, SoilMoist)

Soil temperature [C]

10

ght

NEE_ni

Fit on chamber data including biomass

estimates

0.0
7
5.
2
0.0

[Przwio-z0D B] 0oey jued-uoN

17

0eKSprog

Broeikasgassen
Veenweiden

Nationaal Onderz

&\)
’



4 ONL
W CAM

25

+ ZEG_PT

wn
o8
m_M_
w u a
g2 53 = :
¥ B0 02 Von s
Q. o w 25 O
MHN_HwMMD%BBHmN_MM
X O od  EE ENRNE &N 4
[Do] 41eL
o n o
~N L o | bl 2] o

40

600

20

Spe . .
L ] " - ‘. .
L ™ " %o -
lt - . L
» u‘ ‘. 't
o o o o (=)
o o o (=] o
n < (a2 ~N b
[;-ey ;. Aep B3] 0D 33N
[wa] 1M °
o o o o o
DA N S

o | |

° , oe xw..w,‘v
. o L. . »
° l«ﬂVMﬁ LR
ln_... !«.A. "
» !w.ﬁ”v{o~’l.0
O .t ® 4 "y

s &
x “ o8

]
fan, o

'

-80

—-100

-120

25

20

15

10

+ »d
= 2
" e
*
*
*
x @
.'
o o o o o
o o o o o
n < ™m N i

[;.ey ;. Aep 6] 0D 33N

WL [cm]

Tair [°C]

1

A

c
7]
2
=
)
E
=]
c
)
E
—
=]
3
2
©
P4
v

FRYSLAN

/ —_—
-—

/s

WETTERSKIP

WAGENINGEN
UNIVERSITY & RESEARCH

Veenweiden

O Broeikasgassen


file:///C:/Users/kruij007/OneDrive - Wageningen University & Research/UserData/era-gas/aldeboarn/veenweiden/report 2022/finalfigs/Tair_NEE_CO2_MDS_small_WL_RESPONSECURVE22222228.html
file:///C:/Users/kruij007/OneDrive - Wageningen University & Research/UserData/era-gas/aldeboarn/veenweiden/report 2022/finalfigs/Tair_NEE_CO2_MDS_small_WL_RESPONSECURVE2222227.html

@ Natural
@ Maize
@ Typha
@ Sphagnum
204 Phragmites
N(et)E(cosystem)C(arbon)B(udget): Lak ASD_
Grass
B
. TYEAr
}IEGE — }IEE + thr-u.rc-.-_-.t. _ Fmanure + Fgraﬁing E .
< 0
NEE}'cnr — {}IFP}'EEF i R}"::"T} S CAM 21 ..
h — ONL 21 NL 22
- : - : aa)
NPP™ = Fharvest +~ NPPron aininO
harvest T n:m:umn% @ CAM 22 ZEC:PT 77
R}’f” Evf:;t 4 HLT::E ® ANK T NECB =-0.22 W,
_ZU..
NEOT ear
-\IEEE NPPL‘Emamlnn‘ R}:-.hnrr. + annurc- + P|IE]’:3|.'.-.':5|.'|.|'_.'i
Broeikasgassen WAGENINGEN WETTERSKIP 25 M UG d d _:
veenweiden o DASENIIEED WETTERS __Mean Grounawater dept




Natuurmon ~ o
- ' T




7, U 1 RN

e . % Image'© 2024 Airbus ’ - B T e PRy, S ‘
Image © 2024:Vexcel Imaging US, Inc. | e, e 2o
Data S|0, NOAA, U.S. Navy, NGA, GEBCO




	Slide 1: Partitioning Net Ecosystem Exchange from peatland vegetation into autotrophic and heterotrophic components 
	Slide 2: Peatland CO2 emissions in the Netherlands
	Slide 3
	Slide 4: Dataset
	Slide 5: Net Ecosystem Carbon Budget (NECB):  ‘peat oxidation’ ≠ Reco
	Slide 6: Assuming NECByear represents net peat loss or gain
	Slide 7: How to estimate sub-annual peat oxidation and eliminate need for import/export terms?
	Slide 8: Weekly GPP and NEE correlated
	Slide 9: NEEnight responses depend on GPP 
	Slide 10: Propose semi-empirical fit
	Slide 11: Statistics….
	Slide 12: Fitted empircal model for Rh+peat oxidation, GPP=0
	Slide 13: Take home and discuss
	Slide 14: Thank you for attention – Questions?
	Slide 15
	Slide 16: NEEnight vs GPP
	Slide 17: Fit on chamber data including biomass estimates
	Slide 18: NEE short-term responses – Tair & Waterlevel  (weekly average, nighttime)
	Slide 19: Estimate peat oxidation at annual scale
	Slide 20: Dutch geology
	Slide 21

