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— summer 45 28 362
(1.53) N/ha!
maize
- 540~800 kg
0) Pear trees 50 sandy loam (1.32) 30 391
E,UU N/ha™!

loamy fluvo-aquic 259 kg
Cotton 22 26 179
soil (1.43) N/ha!

700~900 kg
Vegetables 40 sandy loam (1.20) 29 565
N/ha!
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Winter wheat-summer maize : S:;te(:: S:l;:eld . /\l‘_t[_,’_L lﬁ/ = \/:‘1% ?*EE;R

:\5 20 - . Pear orchard

= | "

= .

= : Winter wheat-  Pear ~ Cotton Vegetables
-] Meterologicalfactors summer maize orchard  field  (ourdoor/greenhouse)
T 45 Annual total radiation (MJ m?) 4194 4617 5000 4300

£ ull

= h " |‘ Y Annual mean relative humidity (%) N 73 67 75/88
R ‘ . ' A ' Annual mean temperature (°C) 12 13 13 1317
& . ' ik Annual mean precipitation (mm) 466 475 465 476/0

e Soil moisture 6 (%) 20~35 15~35  15:30 15~35/25~35
T Mean annual irrigation (mm) 362 391 179 520/894
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O The four sites are almost at the same latitude. Therefore, the difference in
meteorological factors between the stations is not significant.
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0 (a) winter wheat- summer maize i (b) Pear orchard
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0 , e — o
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= ————
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Winter wheat Summer maize Annual Slow growth Rapid growth Annual

(Oct. - next Jun.) (Jun.-Sep.)

(Apr.-Sep.)

Season
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RH

(c) Cotton field

2015 2016

2017 2018 2019

| 7.21-9.30: 234.9 mm, 39.7 %

1 2 3 4 5 6 7 8 9 1011 12
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oy o EERE
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400 -
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N O The annual ET of WW-SM was similar to that of Weishan,
Daxing, and Xinxiang located in the north, east, and south
am ¢ (Gao et al., 2009; Shen et al., 2013; Zhang et al., 2013).

: [ Total yield and planting area of pear, apple, peach and grape
accounted for 88 % (yield) and 69.2 % (area).

O Average annual ET 782 mm: 780.0 mm, 790.6 mm, and
771.2 mm (apple orchards, peach orchards, and vineyards
with similar latitudes and climates ) (Guo et al., 2012; Parry
et al., 2019; Zhao, 2019).

O Almost no research focused on the annual water

A““;;‘;e‘“‘) consumption of cotton fields. ET during the above period

.0. ) generally varied from 470 to 530 mm in NCP (Yang et al.,,

A 2015; A. Zhang et al., 2020; H. Zhang et al., 2019), which

. accounts for approximately 80~89 % of the annual water

o consumption and seems reasonably.
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1000 - ¥ Outdoor-vegetable ¥ Greenhouse-vegetable
823.8 mm

%
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Water balance components
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O According to the statistical data, greenhouse-vegetable and outdoor-vegetable accounted for 21.2 %
and 78.8 % of the total vegetable growing area in NCP

O Average annual irrigation was 894.5 mm and 520.0 mm, and the soil water drainage was 283.5 mm
and 172.2 mm in the greenhouse and outdoor vegetable field, respectively.

O There was no P in the greenhouse vegetable field, while P was 476.0 mm in the outdoor vegetable
field during the experimental periods.
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Daily NEE (gC-m™)

Seasonal NEE (gC-m™) Monthly NEE (gC-m™)
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107a) Winter wheat - summer maize i “|(b) Pear orchard "[(c) Cotton field
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(a) 2002
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BN Winter wheat-
summer maize

[ Single cropping maize
B Forest / Fruit trees
[ Vegetables

= Cotton

W Ppaddy 0

(b) 2012

[] No data

Winter wheat-
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Single cropping maize
Forest / Fruit trees
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Cotton
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No data

Remote sensing data (kha)
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¥ Winter
o @) : wheat — single spring forest / Summation/
®
= ﬂ year Items summer cotton maize fruit trees vegetables paddy Average
N Féi maize
0
> & lfggeha 5065.4 1087.4 1045.9 997.6 4476 283.9 8927.8
> 4 2002 (10°ha)
2 Proportion
< 5 %) 56.7 12.2 11.7 11.2 5.0 3.2 100.0
S X
Q
. E (legehaa) 5031.2 865.9 1226.1 12712 648.0 216.5 9258.9
S A 2012 Proportion
- % %) 54.3 13.2 13.7 100.0
0}
: g Total ‘zfl‘gg‘ghsz area -34.2 2215 180.2 273.6 200.4 67.4 331.2
0 fg ET (mm) 714.2 592.0 600.0 786.2 778.6 999.0 744.1
> W Total gfgg‘?nz)of ET 2.4 131 10.8 215 15.6 6.7 25.6
0
: )? NEE (gC m?) 534.3 -351.3 -509.3 667.5  -8148  -1242.0  -686.5
- Total change of NEE ] ) ) )
o & (10'0nQ) 18.3 77.8 91.8 182.6 163.3 83.7 257.9
©

Notes: 2ET data of spring maize field was from the research of Sun et al. (Sun et al., 2011) and NEE was from Gao et al. (Gao et al., 2017); ® NEE of vegetables was from Jia
et al. and Zhang et al. (Jia et al., 2012; Zhang et al., 2016), since vegetables are grown three times a year in Southeast China and twice a year in the North China Plain, the
NEE results for outdoor vegetables are obtained by multiplying the literature value by two-thirds; ¢ ET data of paddy was from Maruyama et al. (Maruyama et al., 2014) and
NEE was from Saito et al.(Saito et al., 2005).
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Evapotranspiration and carbon exchange of the main agroecosystems and i
their responses to agricultural land use change in North China Plain

1. Zhang, Y., Guo, X., Pei, H., Min, L., Liu, F.,, Shen, Y.*, 2022. Evapotranspiration and carbon exchange of
the main agroecosystems and their responses to agricultural land use change in North China Plain.
Agriculture, Ecosystems & Environment, 338: 108103.

2. Zhang, Y., Qi, Y.*, Shen, Y., Wang, H., Pan, X., 2019. Mapping the agricultural land use of the North
China Plain in 2002 and 2012. Journal of Geographical Sciences, 29(6): 909-921.
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