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Abstract Results
The surface energy balance from canopy to landscape scales in crop fields plays an essential Table 1 Field properties measured in this study. Table 2 Canopy properties in the fields with
role in surface-atmosphere interactions. It is strongly influenced by the management Properties CONV ORG different management strategies. FAPAR in
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parameters, including energy partitions, soil temperature, and soil moisture. To characterize properties  Slope (%) 33.0 31.7 SN 751 0x0n rank sum test.
how different agricultural practices of farmers affect the microenvironment in perennial Heading () 143.1 170.3 Properties CONV  ORG
crop fields, a long-term observation of the radiation budget, energy components, canopy Area (m’) 1234 1051 Canopy  LAlg,, 2.7310.60 4.62%0.79
temperature, vapor pressure deficit, soil temperature, and soil water content was conducted Management ~Planted species TTES #13° TTES#12 onll — LAlq, 388+070 5.6211.28
in two neighboring tea fields with different management strategies (a conventional Harvest Machine  Manual Nov 2018 FAPAR | 0.88:£005 0.90+0.06
operation field (CONV) and an organic-certified field (ORG) managed by different farmers) Weeding §g1b1c1de Manual . Ezrllopy height (cm) f%iiz'gg 49171?:—;38?
in a hilly terrain area in northern Taiwan. The results showed that the difference in the Soil surface oflfncfsfzﬂm Weed oﬁipy LAIZield 1524021 532+1.03
radiation budget in these two tea fields was minor (only 1% for net radiation). However, dry leaves May 2020 FAPAR 0484005 089004
| the differences in the energy components were more significant (sensible heat was 10% Canopy structure Flat Rough Canopy height (cm) 405+2.55 80.5+4.50

k¥ lower and latent heat was 25% higher in the organic-certified field than in the conventional Interrow spacing (m)® 1.00 1.25 Table 3 Albedo average in 11:30-12:00
field) due to highly distinct practices in these two fields. Furthermore, the higher diurnal EC parameters Measurement height (m) 1.0 1.5 Period CONV__ ORG

¥ soil temperature (0.45 C) contributes to the more considerable sensible heat flux in the Residual (%) 1>.7 3.1 ALL Nov2018-Nov2020  0.127 0.134

8 conventional field. On the other hand, in the organic-certified field, the faster-decreasing i bETOiSZOﬁ;‘fﬁigififjﬂ?;ﬁﬁ?ﬁ g Bgifj::ﬁ:;:;m ggé 8'}13
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finding implies that the organic-certified application could lower the partitioning of ,
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variation and decreasing the vapor pressure deficit. The organic-certified field reduced the & ° ® wle P nsummer  Harvestin in spring Hanestn (S
. . o . . - 0F '
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%4 The energy and soil components are measured in a rural community, Pinglin ¥k, a water §& : el 101 IR 201 1 . 1t :

&.:1' protection area about 25 km southeast of Taipei in northern Taiwan (Fig.1). Pinglin is hilly o] D ) . | S 302' N S
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#% in Table 1. The most obvious difference is that CONV is herbicide usage and mechanical

s“ harvest, and ORG is organic-certified and harvested by hand. These operations led to fields & n I I l oL L . L -
N having different canopy structures (estimated by LAI and FAPAR, LP-80, Decagon) PoonEEo s p DR s 0 R vooroomR e B
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P p? (Table 2). Albedo (Table 3), radiation flux (longwave (LW), shortwave (SW) and net B4 Fig.3 Half-hourly ensemble average of the radiation Fig.4 Radiation budget (NetSW, NetLW, Rn) and
£ radiation (Rn)) (CNRI1, Kipp & Zonen), sensible heat flux (H) (CSAT-3, Campbell Scientific), [J% budget (A, B, C), energy components (D, E, F), energy components (H and LE) around noon at

| latent heat flux (LE) (Fig.3 & 4) (Li-7500, Li-Cor), ground heat flux (G) (Fig.3) (HFT3.1, 'ﬁ canopy air temperature gradient (G) and VPD different periods (periods labeled Al to B2). The

1nside and above the canopy (H, I) over the entire statistical results show that NetLW in A2, H in A2
v REBS), soil temperature, and water content in 5 cm depth (Fig.6) (Drill & Drop, Sentek) observation period. Shading represents one and LE in Al in the morning were significantly
? have also measured in the fields.

standard deviation. During the noontime period different (p < 0.05 based on a two-sample t-test or
(10:00-14:00), NetLW, LE, the vertical Tair gradient Wilcoxon rank sum test).
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Fig.1 Location of the tea fields (CONV and ORG). Triangles in the right panel are locations of flux towers. ¥ . Time (1 5 S 15| |
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=>» Influence energy partitioning 88 " soill water content between rainfall events (right). The
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more water with higher latent heat. b d Tond Baosoad Biosiond the box), 150 quantile (lower boundary of the box), and
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=>» More capable to mitigate the variations of Days after Rainy Day (Day) minimum (lower boundary of the dashed line).
microclimate in tea fields.

Conclusion
Canopy coverage performs a significant role in partitioning the surface energy budget,
About the Author regulating the soil temperature, and balancing the ET and soil water content in the
fm rtly @neer masmdheT landscape scale. Therefore, managing the crop canopy in the agricultural field could be a
Y [ R — key in regulating regional micrometeorology and mitigating the possible climate change.
This study could offer helpful information for study on the heat stress for workers in the
crop fields, for water conservation in agriculture, and for reducing the uncertainties in
climate model from micro to regional scales. On the other hand, it may provide a reference
to design the ecofriendly agricultural policy.

atmosphere interaction when
human activities interfere,
primarily focusing on
agricultural activities.
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