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China CO2 emission per Mega
tons from 1980 to 2009.
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 Cropland and grassland are not included in Piao
and al., 2009 study

J However, it is recognized that management of
cropland and grassland can play an important role in
mitigation climate change, by increasing carbon
storage Iin soils and reducing emission (e.g.methane
from rice cultivation).
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To contribute to better understanding the role of cropland
and grassland in the C budget of China, by developing
approaches that combine models, in situ and EO data,
for estimating regional and national Carbon budgets.
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EO data

® Land cover

® Land parameters (NDVI,
phenology, crop

calendar, ...)

® Ecological switches
(Freeze-thaw, Soil C bUdgEt
moisture indicator, ...
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Input for carbon models (COZ and CH4)
» Land cover

» Photosynthetic indicators
» Phenology
» Soill moisture

Input for methane models

» Rice mapping

» lrrigation state, rice varieties
» Wetland mapping

Comparison to model outputs
» Methane (column-averaged)
» CO, (column-averaged)
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Agro-C model for C budget of croplands
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(Huang Y, Yu YQ, Zhang W et al., 2009,

Conceptual explanation of Agro-C Agr. Forest Meteorol. )
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Modeling interannual varlability of global soll
respiration from climate and soil properties
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Rs = R, el (Raich et al. 2002)
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Agro-C: model calibration & validation
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Long-term experimental sites for calibrating and
validating Agro-C model
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Simulated changes in soil organic carbon
between 1980 and 2000 by using Agro-C
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Simulated changes in SOC of China’s cropland

by using Agro-C
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Simulated changes in crop NPP
between 1980 and 2000 by using

Agro-C
Heilongjiang Mean of | Mean of ncreased
Province 1981-1985 | 1996-2000
Accumulated
510°T (°C-d) 2704 2847 143
Rice area (Mha) 0.28 1.46 1.18
Rice NPP (tC/ha) 3.3 5.5 2.2
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Global warming has resulted in a
significant northward expansion of
rice planting in northeast China.
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Wheat/Maize rotation in North China Plain
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>10° T (°C-d) 4561 4raz 181 Increase in N use promoted NPP
N for wheat (kg/ha) | 105 198 93 production
Wheat NPP (tC/ha) 3.35 4.66 1.31
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NDVI & NDWI

NDV| & NDWI
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Changes in rice planted area over 1955-2005
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Modelling CH, emissions from rice paddies (CH4MOD)
and from natural wetlands (CH4MODwetland)

CHa ATMOSPHERE
02 s c10%)
A &

ant emission " ATMOSPHERE
%%
oxidized
to COy

ehullition (~15%) difTusion

’ STANDING
WATER

CH4|
L~
Cehanogens ) production [~lcnision

soil

Yy

CH4MOD (Huang Y et al., 1998, Global CH4MODwetland (Li T, Huang Y, Zhang W
Change Biology,; Huang Y, Zhang W, Zheng X et al., 2010, Ecological Modelling)

et al., 2004, J. Geophysical Research)
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Model validation against
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Rice mapping using ASAR WideSwath
Rice map from ASAR WSM
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Mapping of mid season drainage (ASAR WideSwath VV)
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Magenta: flooded rice fields
Green: fields with temporary drainage
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Average over
2001-2005

Average over
1981-1985

— W (t CH,/10kmx10km/yr)
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Spatial distribution of CH, emission did not change much over the last 50
years. Higher CH, emission occurred in Hunan, Hubei, Jiangxi, Guangdong,
Guangxi, Jiangsu and Anhui Province, ~73% of the national total.
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Study of Grassland

 Phenology in Qing Hal Tibet plateau

d Trend in Inner Mongolia
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Climate change in Qinghai-Tibet Plateau
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Temperature increased, Frf)St days decreased
precipitation decreased (Liu et al., 2003, JGR)
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Modeled soil respiration
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Limitation is the low density of
meteorological stations in this
area. Upscaling climatic
parameters over this area
would result in great
uncertainty.
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Date of greening in cold regions NIR-SWIR
W=
NIR+SWIR

0.8

0.b
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a

072 l l l
a0 /(] oo E’l a0 200 250 S00

Snow melt date Leaf appearence date

Delbart, Le Toan et al.,, RSE
Leaf appearance = date when NDWI starts to increase
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Dates of beginning of greening in Qinghai-Tibet
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Inner Mongolia
~20% of the total grassland area in China
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Grass NPP reaches maximum in mid July — mid August
Over the period 1981-2001 (July-August)

» Solar radiation and temperature increased

» No significant trends in precipitation was detected

Solar radiation (MJ/rf)
Precipitation (mm)

700
600
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[ | iati i
400 L Solar_r_adl.atmn
A Precipitation
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& A
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A A & A4,
100
U L L L L L L | L L L L L L L L L L L L L
S R S NN = N N ., My NN« SN
e R g e e )
FFF PP E P F S
Year

y (solar radiation) = 3.45x - 536 (r = 0.62, p =0.003)
y (temperture) =0.074x + 18 (r =0.48, p =0.024)
y (preciptation) =-1.17x + 200 (r = 0.18, p = 0.446)
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NPP from 1981 to 2001
did not show significant changes in ~68% of the total grassland

increased in ~24 % of the total grassland

did not change as a whole i
0-24H
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The role of croplands and grasslands in the terrestrial Carbon budget of China
Is studied using models , in situ and EO data

U Dynamic Vegetation model LPJ-mL (from PIK): Carbon sink
100 MtClyr (forest+crop land)
180 MtClyr (potential vegetation)
190-260 MtC/yr (forest), in Piao et al., 2009
U Soll carbon in crop/grassland: 700 MtC from 1980 to 2009 (24 MtClyr)

4 Increase of C uptake by Crop management (soil C sequestration, fertilization,
multiple cropping)

U No significant change in the C budget of grasslands at 2 regions observed
In the study
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U Remote Sensing data have been used

» As land cover maps

» As long time series in models for decade comparison (GIMMS since
1980)

» In detailed study using more advanced data (SPOT VGT since 1998)
» As demonstrators for advanced inputs in models (rice using ASAR)

O There is a big need for comprehensive/temporal datasets from remote
sensing (e.g.rice and crop parameters from Sentinel 1, soil moisture from
SMOS, ASAR GM, validated land cover maps )
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1 More integration of remote sensing data

1 Synthesis of the different results on cropland and
grassland

1 Starting to introduce the forest ecosystem in the
carbon balance

Collaboration required with

Forest ecosystems and Fire projects
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