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of 210 C (=20 km, 1 -2 km, 0 -1 km); (g-1) accumulated temperatures of =20 C ( =20 km, 1 -2 km, 0 -1 km)
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Tab.1 Temporal evolution of accumulated temperature during growing season at different elevations in Yunnan province from 1972 to 2019
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Temporal and Spatial Characteristics of Heat Resources

in Growing Season in Yunnan Province, China

LI Taohui' , ZHANG Wenxiang' , LYU Aifeng’, LIU Yonghao'

(1. Key Laboratory of Plateau Geographic Processes and Environment Change of Yunnan Province, Faculty of
Geography , Yunnan Normal University, Kunming 650500 ; 2. Key Laboratory of Water Cycle and Related Land

Surface Processes, Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101)

Abstract; Yunnan province is a typical humid rain-fed agricultural area in China, and its agricultural development
is significantly affected by changes in heat resources, which had not been highly concerned by agricultural
professionals, particularly the investigation into the accumulated temperature of each boundary temperature under

different altitude gradients in the region, which needs to be further discussed.
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In this study, it collected the daily meteorological data of past 50 years at 27 meteorological stations in Yunnan
province ; the temporal and spatial characteristics of accumulated temperatures separately at =0 C, =10 C and
=20 °C in the growing season at different elevations were analysed using methods including climate tendency rate,
wavelet analysis and the Mann-Kendall test; then the periodic evolution pattern of accumulated temperatures and
their responses to climate change were discussed.

It had following findings. (1) In the last 50 years, all types of accumulated temperatures at different
elevations in Yunnan province had a steadily increasing trend, with peak values occurring in the last five years and
a trough value appearing in the mid-1970s. (2) In addition to the significant warming phenomenon in the urban
agglomeration area of central Yunnan, the accumulated temperatures at different elevations showed a higher
warming trend in high-altitude regions than those in low-altitude regions. (3) Under the joint influences of
altitude, urban heat island effect and climate warming, the temperature increase in Yunnan province mostly
occurred at some such days with temperatures above 10 °C ; the spatial distributions of accumulated temperatures
above 20 “C differed greatly at various elevations. In addition, the trend of temperature increase was considerably
higher than one at 0 °C accumulated temperature and 10 °C accumulated temperature. (4) There were two periodic
variation cycles, 15 — 25 years and 40 — 50 years, which characterized various accumulated temperatures at
different altitudes. There was a mutation point for all accumulated temperature types in the 1990s, suggesting that
the warming trend in these accumulated temperature types significantly enhanced by the last 20 years.

This study provides a relatively objective evaluation of agricultural heat resources in Yunnan province for
agrometeorological analysis. And it also provides a more accurate reference for adjusting modernized agriculture

structure in rain-fed agricultural areas.

Key words: rain-fed agricultural areas; accumulated temperature; altitudinal gradient; periodic change; spatio-

temporal variation; Yunnan province
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