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ABSTRACT

Climate change, characterized by rising temperature, aggravating drought and increasing extreme weather events, will
greatly threaten the future social and economic development. Therefore, based on CMIP5 data, the future drought of
Shandong Province under different RCPs scenarios (rcp4.5 and rcp8.5) was calculated by SPI index, including
temporal change trend, mutation analysis and spatial change trend, so as to provide reference for disaster prevention
and mitigation. The results showed that (Dthe Multi-Model Ensemble Mean was better than the single model for the
CMIP5 data. @In temporal, from 2016 to 2099, there was a weak wetting trend under RCP4.5 and RCP 8.5 scenarios,
which were 0.039/10a and 0.184/10a, respectively. The difference is that drought / wetness occurred alternately under
RCP 4.5 scenario, while drought almost continued before 2050s under RCP8.5 scenario, and there was almost no
drought after 2050s. Therefore, attention should be paid to flood. It was found that there was no obvious mutation
point in RCP4.5 scenario, but a mutation in RCP 8.5 scenario at 2046, with a wetting trend. (3)Spatially, the northern
and eastern parts of Shandong Province were more wetter under the RCP 4.5 scenario, while the northwest part was
wetter under the RCP 8.5 scenario.
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No. Model Institution Resolution
1 ACCESS1-0 Commonwealth Scientific and Industrial Research Organization (CSIRO), Australia 1.9°x1.3°
2 bce-csml-1 Beijing Climate Center, China Meteorological Administration, China 2.8°x2.8°
3 BNU-ESM College of Global Change and Earth System Science, China 2.8°x2.8°
4 CMCC-CM Centro Euro-Mediterraneo sui Cambiamenti Climatici, Italy 0.7°x0.7°
5 CMCC-CMS Centro Euro-Mediterraneo sui Cambiamenti Climatici, Italy 1.9°x1.8°
6 CNRM-CM5 Centre National de Recherches Meteorologiques (France) 1.4°x1.4°
7 CSIRO-MK3-6-0 Commonwealth Scientific and Industrial Research Organization (CSIRO), Australia 1.9°x1.9°
8 EC-EARTH Irish Centre for High-End Computing (ICHEC), Ireland 1.1°x1.1°
9 GFDL-CM3 NOAA Geophysical Fluid Dynamics Laboratory, USA 2.5°x2.0°
10 GFDL-ESM2M NOAA Geophysical Fluid Dynamics Laboratory, USA 2.5°x2.0°
11 GISS-E2-H NASA Goddard Institute for Space Studies, USA 2.5°x2.0°
12 HadGEM2-CC Met Office Hadley Centre, United Kingdom 1.9°x1.3°
13 inmem4 Institute for Numerical Mathematics, Russia 2.0°x1.5°
14 IPSL-CM5A-LR Institute Pierre Simon Laplace, France 3.8°x1.9°
15 IPSL-CM5A-MR Institute Pierre Simon Laplace, France 2.5°x1.3°
16 MIROC4h Atmosphere and Ocean Research Institute (The University of Tokyo), Japan 0.56°x0.56°
17 MIROC5 Atmosphere and Ocean Research Institute (The University of Tokyo), Japan 1.4°x1.4°
18 MPI-ESM-LR Max Planck Institute for Meteorology (MPI-M), Germany 1.9°x1.9°
19 MPI-ESM-P Max Planck Institute for Meteorology (MPI-M), Germany 1.9°x1.9°
20 MRI-CGCM3 Meteorological Research Institute, Japan 1.1°x1.1°
21 NCAR-CCSM4 National Center for Atmospheric Research, USA 1.3°x0.9°
2.3 % 2.3.1 SPI 75#
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