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Haberl et al., 2007: The Human appropriation of
NPP (HANPP) in-Earth’s terrestrial ecosystems for
the year 2000
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Example of observed NEE: maize and soybean in
Nebraska (USA

Site 1
Irrigated
Continuous
Maize

Daily NEP (g C m2d™)
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Aubinet et al., 2008: sugar beet, winter wheat,
seed potato, winter wheat (Lonzeée, Belgium)
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Authors Location Crop NEP (gCm-2y-’) NBP (gCrri"Ey:T)‘

Hollinger et al., lllinois (USA) Maize
2005 (rainfed/rotation)

Soybean +32.5

Verma et al., Nebraska (USA) Maize (irrigated)
2005 |

Wewdegeb o PG T

+440

Malze wnéated/

} 4550
, ‘rotatlon) A

Soybean Y

(ramfed/fbtatnon) N

Anthoni et al., ‘f“'fi‘Gerrxrj\,ariy;
2004 67;,«’ PN
_Moureaux et al.,  Belgium -
" 2008 Yy
I\/Ioureaux etal, Belgium: 'y“
(2006 e N
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Distribution of crop assimilates

Assimilate

flow

development
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Main phenology equations

plant height (m)
1.0

0.8

0.6

04

0.2

0.0

emergence

third leaf

third tiller
panicle initiation
flowering
medium dough
maturation

dura-{520 14-22| 24-42 |varia- 19-25 30-42
tion |days| days days ble days days

Sl development

stage
gO (0] 0.4

Pennlng de Vr|es et al.,
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Developmental stage
- DS =3 DR
Developmental rate
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¢ DRy is different for
% . each crop type and
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DR = DR ™ 1(T) ° f(P) " (V) |

» So there are three factors influencing
developmental rate (DR) |

- (P) = photoperiod <daylength> function e

— f(V).= vernallzatlon functlon A
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The original WE model

Vegetative Phase Reproductive Phase

I = Fmax,v T(T) f(P) f(V) I = max, f(T)

1

The modified WE model
Vegetative Phase Reproductive Phase

TS AN
| r = Fmax2 f(T) f(P) |

1

I = Mmax.v1 f(T) f(P) f(V)

s
d'l'

Streck et aI 2003
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SPA - Soil-Plant—Atmosphere model

Phenology/Development Crop Functlonal
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Process-based model

Photosynthesis and water
balance

'Flne temporal/spatlal ,
N scales multiple canopy

| an*d SOII Iayers

e Leaf-level parameter-
~ . ization and canopy Ieval
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Example of values of phenological functions for
winter wheat

300 340 15 55 95 135 175 215 255 295 335
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Carbon allocation to various crop ergans in SPA
as a function-of DS (here for spring barley)
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Winter wheat in Auradé, France*(2005/06)

Day of year Day of year
= modelled

B observed Ra Evapotranspiration

400
Day of year Day of year
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Effect of sowing date on NEE

- SPA results for maize in Bonduville/lllinois (2005)

Sowing date: DOY 100 g Sowing date: DOY 120
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Plans

SPA uses these functions to calculate the
phenology of wheat, barley and maize
- soybeans to come (Seilyono etal, 2007)

Improvement of repreeentatlon of senescence,
“addition of a s“tandmg dead biomass carbon pool

‘v"?‘?Cahbratlon data a”“”‘"?;:’jflm|Iat|en modelllng based
on FLUXNET data (Erﬁsemble Kalman F|Iter)

-+ Implementation.of SPA crop phenology and —
. carbon aIIocatlon routm% Iﬂt' JU'—ES SO
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EO data time series

NDVI (black) and EVI (blue) pixel size, year 2007
iled symbols have good quaiy,clear anes need qualty check)
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1. Data assimilation:  [EASHEEESSSEESSUNIE 2. Extraction of land
calibration and updating [N management dates

TSR]

sowing dates Germany -
winter wheat 2000

Model state variables

ear (in 2002)
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MODIS 250m resolution pixel grid overlaying a 15m
Landsat image and a field boundary vector layer at the
CarboEurope flux'tower site“at Gebesee, Germany

[ ] moDis pixels
I ficc patches
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I N .
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Data Assimilation

Application of the =
Ensemble Kalman -~

Model state variables
(e.g. LAI)

3
Q)
O LN

Fliler 10-SPANGIERT, o

I:’UlflOose callbraﬁ@n -~

JULES science fneetihg","' Mt Criop Phehology and Carbon
January -8t 2009 o Budget Modellmg |




Extraction of land management

Heading date with
wavelet analysis

Harvesting date with

Planting date with fourier analysis
fourier analysis

Planting date with

sl sty I ol _EVlien hanced vegetatlon
fourier analysis ln d eX

Harvesting date
with wavelet

+—r <>

planung season heading season harvesting season

using wavelet analysis
using fourier analysis
raw data which were not used in frequency analysis

selected data by using threshold of the sensor angle

: O Rl
150 180 2 » 70 300 330 360 [

Day oft.eat (in 2002)

Sakamoto et al., 2005
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Vegetation Index

-2

02-1-1

02-3-1 02-5-1 02-7-1 02-9-1 02-11-1
Date

Fig. 3. Winter wheat-maize phenology and vegetation index in Yucheng. W1:
winter wheat emergence; W2: winter wheat dormancy; W3: winter wheat
recovery; W4: winter wheat tillering; W5: winter wheat jointing; W6: winter
wheat heading; W7: winter wheat milking; W8: winter wheat maturity. M1: maize ,
emergence; M2: maize-seven leaves; M3: maize jointing; M4: maize heading; M5:
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maize milking; M6: maize maturity.

Yan et al;; 2008
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MODIS Terra 250m (black ) and 500m (blue) NDVI'data
over Gebesee, Germany

NDVI 250m (black) and 500m (blue) pixel size, year 2000
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Bondville, lllinois: Maize/soybeanrotation

lllinois crop classification map, 2005

100 Kilometers
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Scottish Crop Research Institute

sl |

SCRI) field survey dat




Field 11A: 27ha,
potato

NDVI (black) and EVI (blue) pixs! size, year 2000

NDVI (black) and EVI (blue) pixel size, year 2001
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Crop Phérié-logyf'-land' Ca 50N

NDVI/EVI

NDVI (black) and EVI (blue) pixel size, year 2007

{filled symbols have good quality, clear ones need quality check)
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leld 53A: 28ha,
winter oats

NDVI (black) and EVI (blus) pixel size, year 2000

NDVI (black) and EVI (blue) pixel sizs, yser 2001
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NDVI/EVI

NDVI (black) and EVI (blue) pixel size, year 2007

(filled symbols have good quality, clear ones need quality check)
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Field 42B: winter
wheat, 5.7ha

NDVI (black) and EVI (blue) pixel size, year 2000 NDVI (black) and EVI (blue) pixel size, ysar 2001
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Ground truth data: NDVI of spring barley at the
CarboEurope site East Saltoun

NDVI of winter/spring barley at East Saltoun

Aug Hep

. ground obsery,
MODIS Terra
# MODIS Agua
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