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Impact of paddy field landscape on the local thermal environment in the Sanjiang

Plain
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2 He'nan Climate Centre, Zhengzhou 450003, China

Abstract: Rice is one of the important food crops. Paddy fields have the specifically underlying surface due to irrigation-
Cold-Humid Effect, which leads to direct influence on the regional climate. This study retrieved the land surface
temperature based on thermal infrared data of Landsat8 TIRS, and depicted the spatial pattern of thermal environment for
the paddy-planting core region in the Sanjiang Plain. From the perspective of pattern and process of Landscape Ecology
theory, this study quantified the impact of paddy field landscape pattern on the spatial differentiation of the internal land
surface temperature, and the influenced range and degree on the local thermal environments. The result showed that (1)
the land surface temperature had the spatial polarization feature, which matched with spatial distribution of paddy fields and
dry croplands. The difference of averaged land surface temperature between paddy fields and dry croplands was —7.8%C.
(2) The averaged land surface temperature of paddy fields was negatively correlated with the size and connectivity of paddy
fields, and positively correlated with their shape. (3) The cooling distances of paddy fields were between 60 m and 300 m,
and the cooling degree was between 0.05 C and 9.7 °C. The internal temperature of paddy fields had the most influential
effect to the cooling distance and degree, which were negatively correlated. The size and connectivity of paddy fields were

positively correlated with the cooling distance and degree. The shape of paddy field had the least cooling influence. In the
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view of the interaction between the paddy field landscape and local thermal environment, this study emphasized the
importance of the nonlinear transverse transmission of matter and energy in the study of the climate effects of agricultural

irrigation.
Key Words: land surface temperature ; land surface energy processes; landscape ecology; landscape metrics
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Fig.1 Location of study area and associated land use cover map in 2014
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Fig.4 Spatial distribution of Land Surface Temperature

6000

45 - 45 -
40 F 20 L
y= 32.92)(—04038 y= 9.486(_X/10'62) +28.62
35 R2=0.73 35 P R*=0.70
P <0.001 & P <0.001
30 o, ° 30 k * o .
5 n ® ° . . -, 0 ¥ e ° Py
$ 25F, —— 25 .
|:
= 20 ' /f—L 20 ' - 1F |
®o0 300 2100 2400 0 500 1000 5500
f‘!; WA Area/km? J&¥ PERI/km
§ 45 - 45 -
B y=-1.1x+134.6
° - R2=0.74
40 - 40 | P <0.001
., .. . g o ©
35 F 35 |
° [ ]
0 ® 2% y=37In(x)+23.8
0r . R=063 30
P<0.001
25 1 1 1 1 1 ] 25
0 6 12 18 24 30 36 90 92 94 96 98
TEAR$EE PARA HE S #5850 COHESION

BE5 KEBRIVEHSFHMRBERITHN

Fig.5 Regression Analysis between the landscape metrics and LST averages of paddy rice patches
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Fig.9 Scatter Plots between and landscape metrics of paddy rice patches and cooling distances ( Buffer
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