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Fig. 7 Spatial distribution of temperature increase of average air temperature in summer in the 21st century

relative to the base period (1995—2014) in upper basin of the Yellow River
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Simulation and estimation of future air temperature in upper basin of
the Yellow River based on CMIP6 models

LI Chun', JIANG Tong', WANG Yanjun', MIAO Lijuan', LI Suyuan’,

CHEN Ziyan', LU Yanran'

(1. School of Geographical Sciences , Nanjing University of Information Science and Technology , Nanjing 210044, China;
2. School of Atmospheric Sciences , Nanjing University of Information Science and Technology , Nanjing 210044., China )

Abstract: Five global climate models from the latest released Coupled Model Intercomparison Project Phase 6
(CMIP6) and CNO5. 1 meteorological data are applied to evaluate annual air temperature variations in upper ba-
sin of the Yellow River from 1961 to 2014. This study focuses on characterizing the spatiotemporal and annual
variations of air temperature across upper basin of the Yellow River under seven future scenarios, combing the
shared socioeconomic pathways and the representative concentration pathways (SSP1-1.9, SSP1-2.6, SSP2-
4.5, SSP3-7.0, SSP4-3. 4, SSP4-6. 0 and SSP5-8. 5). The simulation capability of CMIP6 outputs are evaluat-
ed during the historical period (1961—2014). We find that: Multi-model ensemble mean provides good results
in characterizing spatial distribution and annual variations of air temperature dynamics across the study area. The
average air temperature shows a significant upward trend [0. 03~0. 82 C-(10a)™'] under all seven scenarios dur-
ing 2015—2100. Air temperature increased and reached the peak till the middle 21st century, and showed a
slowly increasing trend till the end of the century, under the low forcing scenarios (SSP1-1.9, SSP1-2. 6 and
SSP4-3.4). Under the mid and high forcing scenarios (SSP2-4.5, SSP3-7.0, SSP4-6. 0 and SSP5-8.5) , the
annual mean air temperature showed a continuous rising trend. Regions featured with highest temperature in-
creasing located in western part of upper basin of the Yellow River. Air temperature in summer will rise in a rela-
tively fast speed, while that in spring is slower. Patterns of seasonal air temperature rising shows an obvious spa-
tial distribution, relatively fast in west and slow in east, fast in north and slow in south. In the context of global
warming, a reasonable estimation of the future air temperature changes in upper basin of the Yellow River is cru-
cial for the water resources management and study on adaptions to climate change.

Key words: upper basin of the Yellow River; air temperature; CMIP6; multi-model ensemble mean; estimation
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