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m Collaboration with:

GLEON, Ameriflux,
FluxNet, et al.

. Fluxdata

J The Data Portal serving the FLUXNET community

Home Community - Sites

Regional Networks

Regional Networks

FLUXNET is a global activity collaborated and participated voluntarily by local Tower Teams and Regional
Networks. The main contributors to FLUXNET are the local tower teams that collect and share their data (see site

ist). In addition, the regional network teams invest time and energy for the collection of site information, data

—
harmonization, and data processing to support the FLUXNET (see network list below). Q i F I X

Regional networks supporting the FLUXNET have included, but are not limited to the following :

n
(Boreal Ecosystem Research and Monitering Sites) (Historical) Am e rI F I l l X
=1y n Program (Histerical)

FIUXNET_J carboEurope

es {Current database for CarboArica, CarboEurope, Carboltaly, EuroFiux,
GreenGrass, IMECC. and TCOS Siberia)

« F (Historical. current data hosted by AmeriFlux) .
. s s {Historical) I I I a uX

S (Integrated Carbon Observation System)

C (Infrastructure for Measurements of the European Carbon Cycle) (Historical)
X (Inland Water Greenhouse Gas FLUX)

s \PSCCC

+ LBA (The Large Scale Biosphere-Atmosphere Experiment in Amazenia)

o MexFlux

[Nerdic Centre for Studies of Ecosystem Carbon Exchange) (Historical)

» RusFluxNet

Terrestrial Carbon Observation System Siberia)

{US-China Carbon Consortium)
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(Ecological Applications, Shao et al 2017)
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D Materials and Methods

" Hulunbuir Inner Mongolia
. ﬁﬁ\) \ a N l"-““‘”(!
//} Agro-pastoral region

T Total grassland area 11,266,700 ha
/3 Total area of cultivated land 1,793,900 ha (2018 year)

\\‘ /‘\4‘/__/ ]qu
k\»f“. e &
__,,5"1? ‘ fpvae A

J’Z\j/ . Meadow ‘12-fo|d increase

EP#AE#*DIE M w T

150,800 ha (1949 year)
(Hulunbeier Yearbook 2018)
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O Meadow ET,=0.49Ln(g.) + 1.08
A Crop R?=0.32 P=0.95

| —— Meadow
-— Crop ET.=0.62Ln(g.) + 1.20

R?=0.24 P<0.0001

ET,=0.49Ln(g,) + 1.21 (b)
A R?=0.32 P=0.0005
A

ET,=0.95Ln(g,) + 1.34 |
R?=0.22 P=0.0057
| | |

ET,=0.49Ln(g,) + 1.02 (c)
R?=0.11 P=0.01

ET.=0.57Ln(g,) + 0.77
R?=0.39 P=0.33

10 15 20 25

10 15 20 25 30

Canopy Surface Conductance (g.) was significantly and exponentially correlated with ET

(9c) > Meadow(g,)



- Grassland(168mm) WEMLTg] ||

1. Annual ET for Meadow and 303mm, 376mm,
respectively.

Growing season:168mm(Meadow), 250mm( )

2. increased ET by 23% compared to

Meadow

[Growing season: +49% |~
No-growing season: -10% |\,

3. Different crops(ET):
Wheat(343mm) > Rape(239mm) > Potato(169mm) =

4. The main influencing factor between Cropland and

¥ Meadow is Rn and PPT.

Dong&Shao et al, JEM &
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Year and Month

=0 low Ta (<25C)

= &= high Ta (>25°C)

o= low VPD (s1.5)
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1500 2000
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e

" ooemee T

Site Class Pm a Rd
Ta Level
Fenced meadow Low Ta -0.5050 0.000672 0.1364
High Ta -0.4407 0.000909 0.1577
Clipped meadow Low Ta -0.4541 0.001020 0.1553
High Ta -0.3678 0.000984 0.1679
Alkali-saline land Low Ta -0.3787 0.000751 0.1227
High Ta -0.3737 0.000434 0.1256
Paddy Low Ta -0.4484 0.001090 0.1421
High Ta -0.7691 0.000982 0.1726
VPD Level
[Fenced meadow Low VPD -0.6279 0.000587 0.1289
High VPD -0.4694 0.000351 0.0932
Clipped meadow Low VPD -0.4573 0.000907 0.1481
High VPD -0.3386 0.000454 0.1227
Alkali-saline land Low VPD -0.5734 0.000641 0.1138
High VPD -0.4079 0.000717 0.1391
Paddy Low VPD -0.7010 0.000699 0.1229
High VPD - - -
SWC Level
[Fenced meadow __ Low SWC____-0.4618 __ 0.000743 __ 0.1392
High VWC -0.5631 0.000616 0.1371
Clipped meadow Low SWC -0.3560 0.001270 0.1662
High VWC -0.4289 0.001300 0.1792
Alkali-saline land Low SWC -0.4916 0,001060 0.1497
High VWC -0.7363 0.010070 0.5564
Paddy Low SWC -1.2157 0.000931 0.1910
High VWC -0.6229 0.000694 0.1167

Vegtation

Alkali-saline land

v

Carbon

Q Maize || Paddy D

Grassland

Slaydsoun

Soil

CUE

Ta LAI ' Precipitation
Phenology ET partitioning
ANPP

T
E

N uptake
N mineralization

NU WUE

Dong&Shao et al, ERL, 2020
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GWP under LUCC——Example in Changling, Jilin, China.

Monthly Dynamics and increased GWP in flooded meadow
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In August, 2022, clipped meadow stayed
flooded because of continuous heavy rainfall
events. Therefore, there was a sharp increase in
GWP between pre-flooding and post-flooding
periods due to the surge of CH, emission.
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More extreme weather events in the futur@&™ ===

Increase of average temperature
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Understanding of the effect of climate change on event type New record
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AU, C. O. (2017). Cranking up the intensity: climate change and extreme weather events
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« Heat wave (HW) is a typical extreme weather event under the global
warming

« The frequency and intensity of HWs increased significantly, affecting 73%
of the global terrestrial area since the mid-20th century (IPCC, 2020)



| HW effects on ecosystems

Severe summer heatwave and Qu & Shao et al.
drought strongly reduced carbon Heat waves

uptake in Southern China reduce ecosystem

WenpingYuan’2, Wenwen Cai?, Yang Chen?, Shuguang Liu?, Wenjie Dong?, Haicheng Zhang?, .
GuiruiYu*, Zhuogi Chen®, Honglin He*, Weidong Guo®, Dan Liu', Shaoming Liu’, b k
Wenhua Xiang?®, Zhenghui Xie?, Zhonghui Zhao® & Guomo Zhou® C a r O n S I n

WWMW strength in a
ol f

Furasian meadow
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Analysis of natural HWs at a meadow based on
the eddy covariance (EC) data

Fh ) 7R ol 7} 2 e AR ol IR 5 AR b R R B 5 P
R’  Institute of Agricultural Resources and Regional Planning,CAAS



Pick up the HW events using 60-year temperature data
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Recent 60-year HWs trends in the meadow

Mean Max HW
Hot day Heat wave HW length Times per month
(day/10yr) (times/10yr) length (day)
(day) June July August
1954-1963 141 1 11.0 11 - 1 -
1964-1973 142 2 6.0 6 - 2 -
1974-1983 184 7 9.6 15 1 5 1
1984-1993 95 3 6.3 11 - 1 2
1994-2003 195 7 9.0 15 2 5 -
2004-2013 166 7 7.1 9 5] - 2
total 923 27 8.2 15 8 14 5

D ©)

EC observed HWs during the 6 years (1954-2013)

Name Year Time Length
(days)
HW1 2008 6.13~6.18 6
HW2 2009 8.5~8.10 6
HW3 2010 6.3~6.11 9
HW4 2010 6.23 ~6.27 5
HW5 2013 8.6 ~8.11 6

Fh ) 7R ol 7} 2 e AR ol IR 5 AR b R R B 5 P
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Met changes
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C fluxes changes

P 4
- 2r a
o 0 A SN -l At SN A/ \/VA MNA [
TN TYTY Y
o 4T Vs N A
w Or
w -8r
3'10 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
s 10 f b
o 8 +
(S
o 6t J 4
2 4r \
2 2r \ AJ\/\,, ’\/\/\/‘N—/\/\/\,‘
. 0 /\ T T T T T T T T T T T T T T T T T T
© 16+ ©
o
€ 12+
@)
o 8f v ¥
o
w 4r
o, "
Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan
2008 2009 2010 2011 2012 2013
Month/Year

Fh ) 7R ol 7} 2 e AR ol IR 5 AR b R R B 5 P

Institute of Agricultural Resources and Regional Planning, CAAS

©




C fluxes

Year May June July August September Non growing  Growing Entire year
season season
2008 -021+0.05ab -2.03+0.14a -4.04+026a -0.71+0.17ab 0.00+0.10abc 0.33+0.02¢c -1.40+0.14a -0.39+0.08 ab
2009 -0.04+0.05b -1284+021b -2.844+030b -0.68+0.08ab 047+0.06c 0.11+0.03a -0.88+0.12b -0.30+0.06 ab
NEE 2010 -0.03+0.16b -0.69+0.12¢ -3.244+0.54ab -0.79+0.11ab 0.224+0.05bc 0.14+0.02a -0.92+0.15b -0.30+0.07 ab
(gCm?d
) 2011 -0.11+0.06b -136+0.12b -2.51+023b -048+0.11b -0.15+0.16ab 0.24+0.02b -0.924+0.10b -0.254+0.05 ab
2012 -0.46+0.12a -2.16+033a -3.61+039ab -1.17+0.45ab 0.08+020abc 0.34+0.04c -1.47+0.18a -0.41+0.09a
2013 -023+0.13ab -1.43+0.18b -2.91+030b -1.19+0.14a -0.34+028a 0.59+0.03d -1.23+0.12ab -0.17+0.07b
2008 1.134+0.05ab 128+0.04a 4.744+026c 4.144+0.16b 2.08+0.11bc  0.67+0.03b 2.69+0.14bc 1.514+0.08b
2009 1.2440.08abc 1.72+0.26ab 2.85+024a 3.844+0.06b 1.85+0.15b 0.67+0.02b 2.31+0.11ab 1.3640.06 ab
( CRCZd 2010 1.44+0.16¢ 127+0.07a 423+0.60bc 2.72+0.12a 0.80+0.07a 047+0.02a 2.10+0.16a 1.16+0.082a
m? d- el 0072
g 1) 2011 1.124+0.07a 1.84+022b 3.51+024ab 3.75+0.10b 1.63+0.05b 0.64+0.02b 2.38+0.11ab 1.3740.07 ab
2012 1.05+0.09a 244+024c 4.48+023bc 4.40+0.40b 3.04+026d 0.89+0.02c¢c 3.09+0.16¢c 1.81+0.09¢
2013 1.414+0.09bc 2.07+1.01bc 4.684+035¢c 4.124+026b  233+0.22c¢ 0.87+0.03¢c 2.93+0.15¢ 1.73+0.08¢
2008 1.354+0.04ab 3.32+0.81b 879+0.23b 4.85+024bcd 2.084+0.18bc 0.34+0.03ab 4.09+0.23b 1.91+0.14bc
2009 1.28+0.06abc 3.00+0.15b 5.69+021a 4.47+0.08abc 1.37+0.17b  0.56+0.03c 3.18£0.15a 1.65+0.10ab
( SEPZ i 2010 1.47+023a 1.96+0.14a 7.46+0.77b 3.51+0.17a 0.58+0.06a 033+0.02ab 3.024+026a 1.46+0.12a
m? d —:20L0.1%a
g 1) 2011 1.23+008ab 3.20+024b 6.03+0.18a 423+0.18ab 1.774+0.14b 039+0.03b 3.30+0.17a 1.61+0.10 ab
2012 1.51+0.13a 3.40+0.22b 8.09+048b 5574+0.69d 2.96+029d 0.56+0.04c 4324+026b 2.13+0.15¢
2013 1.644+0.19bc  3.13+0.17b  7.59+0.53b __532+032cd 2.67+044cd 028+0.03a 4.09+024b 1.8840.14bc
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Before (BH), during (H) and after HW ——
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' NEE (net ecosystem C exchange), Re (respiration)
and GEP (gross .. —ivity)
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HW effects on ET and WUE
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Conclusions

ﬁ HWs enhanced C sink capacity firstly, and then reduced it

e HW decreased both Re and GEP by 30% and 50%, respectively

e Drought maybe a main reason caused the reduce of ecosystem
C fluxes

Fh ) 7R ol 7} 2 e AR ol IR 5 AR b R R B 5 P
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Manipulative HWs
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HW simulation: met
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Results-Biomass
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Results-C fluxes

Contents lists available at ScienceDirect

Science
Total Environment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv
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