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Table2 The annual slope of the temperature under the RCP scenarios over the regions and China (°C/10a)
RCP4.5
NE N SE ENW SW WNW Tibet China
2010~2039 0.33% 0.36* 0.36* 0.34* 0.33* 0.35% 0.34%* 0.34%
2040~2069 0.18* 0.26%* 0.22%* 0.25% 0.19* 0.28%* 0.26%* 0.23*
2070~2099 -0.09 0.08* 0.08* 0.06* 0.07* 0.06 0.10* 0.05%*
RCP8.5
NE N SE ENW SW WNW Tibet China
2010~2039 0.44* 0.47* 0.42% 0.48* 0.42% 0.50* 0.48* 0.46%*
2040~2069 0.56* 0.59%* 0.58* 0.63* 0.58* 0.65* 0.68* 0.61*
2070~2099 0.70* 0.62* 0.58* 0.69* 0.57* 0.73% 0.69* 0.65%*
* 0.05 ( )o
3 (mm/10a)
Table3 The annual slope of the precipitation under the RCP scenarios over the regions and China (mm/10a)
RCP4.5
NE N SE ENW SW WNW Tibet China
2010~2039 9.8 23.8% 22.0* 14.5% 14.6* -0.1 4.7 12.3*
2040~2069 17.7* -1.2 -6.6 0.7 16.3* -2.1 11.2% 5.2%
2070~2099 12.0 1.0 6.4 -4.1 0.8 0.0 -0.2 2.5
RCP8.5
NE N SE ENW SW WNW Tibet China
2010~2039 11.1 1.1 8.0 1.4 -12.5 0.1 -0.5 1.7
2040~2069 18.5% 10.9 -1.6 17.4% 20.2% 9.6% 21.6% 13.6*
2070~2099 20.8%* 22.0% -1.0 9.3 37.5% 5.6% 22.3% 15.8%*
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4 (°C/10a)
Table4 The seasonal slope of the temperature under the RCP scenarios over the regions and China (“C/10a)
RCP4.5
NE N SE ENW SW WNW Tibet China
0.26* 0.24* 0.23* 0.25% 0.23* 0.27* 0.25% 0.25%
0.18%* 0.20* 0.19% 0.20* 0.19% 0.21* 0.23* 0.20*
0.21* 0.25% 0.24* 0.24%* 0.22% 0.26* 0.23%* 0.23%*
0.27* 0.24* 0.26* 0.23* 0.24* 0.22% 0.25% 0.24*
RCP8.5
NE N SE ENW SW WNW Tibet China
0.67* 0.55% 0.50* 0.62%* 0.54* 0.64* 0.63%* 0.59*
0.50* 0.52%* 0.48* 0.55% 0.49* 0.57* 0.58* 0.53*
0.55% 0.57* 0.52% 0.58* 0.51%* 0.64* 0.53* 0.56*
0.60%* 0.58%* 0.54* 0.60%* 0.55% 0.61%* 0.62%* 0.58%*
5 (mm/10a)

Table5 The seasonal slope of the precipitation under the RCP scenarios over the regions and China (mm/10a)

RCP4.5
NE N SE ENW SW WNW Tibet China
0.2% 0.4% 0.6* 0.3+ 0.6* 0.3+ 0.3* 0.4%
0.8* 0.6* 2.1% 0.5* 2.1% 0.3+ 0.4* 1.0%
1.7% 0.5 0.6% 0.5% 1.3+ 0.1 1.4% 0.9%
0.5% 1.3+ 0.1 0.8* 1.0% 0.2% 0.7% 0.6*
RCP8.5
NE N SE ENW SW WNW Tibet China
0.5* 0.7% 0.5* 0.6* 0.7+ 0.6* 0.6* 0.6*
0.8% 1.5+ 3.0 1.3+ 3.3% 0.8* 1.2+ 1.8%
3.0% 1.6* 1.0% 1.1% 3.0% 0.2% 2.9% 1.8%
1.3+ 1.6* 1.0% 1.1% 1.0% 0.3+ 1.0% 1.0%
o , ,NE NW ( , 0.23°C/10a,6.10
ENW  WNW) , 0.2~ N o 7.9 ,SE N
0.3mm/10a ,0.5~0.6mm/10a; 0.27~0.28°C/10a, RCP8.5
o , , RCP4.5 o RCP8.5 ,SESW 24506
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( 5)0 7)o
2.3
3

, RCP4.5 ,12 CMIPS 7 2010~2099
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6 (°C/10a)
Table6 The monthly slope of the temperature under the RCP scenarios over the regions and China (°C/10a)
RCP4.5
NE N SE ENW SW WNW Tibet China
1 0.27* 0.25% 0.23* 0.26* 0.21% 0.31* 0.22% 0.25%
2 0.24* 0.22% 0.23* 0.25* 0.25% 0.26* 0.27* 0.25%
3 0.20* 0.17* 0.20%* 0.19%* 0.21% 0.20* 0.21% 0.20*
4 0.15% 0.19% 0.17* 0.19%* 0.18* 0.21* 0.26% 0.19%*
5 0.19%* 0.23* 0.19% 0.20%* 0.19* 0.22% 0.23* 0.21*
6 0.19* 0.22% 0.22% 0.21* 0.21* 0.23* 0.26% 0.22%*
7 0.21* 0.28%* 0.27* 0.25% 0.23* 0.27* 0.22% 0.25%
8 0.23* 0.25% 0.23* 0.25% 0.21* 0.27* 0.21* 0.24%*
9 0.25% 0.28%* 0.28* 0.25% 0.26* 0.24* 0.22% 0.25%
10 0.23* 0.20%* 0.23* 0.19% 0.21* 0.21%* 0.25% 0.22%
11 0.32% 0.24%* 0.26* 0.24%* 0.25% 0.22% 0.27* 0.26*
12 0.27* 0.23* 0.22% 0.23* 0.23* 0.21* 0.24* 0.23*
RCP8.5
NE N SE ENW SW WNW Tibet China
1 0.70* 0.57* 0.50* 0.62* 0.53* 0.66* 0.63* 0.60*
2 0.57* 0.48* 0.47* 0.59* 0.54* 0.60* 0.62* 0.55%
3 0.54%* 0.56%* 0.50* 0.62* 0.52% 0.63* 0.64* 0.57*
4 0.47* 0.49%* 0.49* 0.53* 0.49* 0.52% 0.57* 0.51%
5 0.50* 0.52%* 0.46* 0.51%* 0.46* 0.55% 0.53* 0.50%*
6 0.54* 0.56* 0.50* 0.55% 0.50* 0.58%* 0.54* 0.54%*
7 0.53* 0.57* 0.53* 0.57* 0.51% 0.63* 0.54* 0.55%
8 0.56* 0.59%* 0.53* 0.62%* 0.52% 0.70* 0.52% 0.58*
9 0.60* 0.66* 0.59* 0.65* 0.59* 0.67* 0.57* 0.61*
10 0.53%* 0.52% 0.53% 0.55% 0.54* 0.56* 0.63* 0.55%
11 0.69* 0.54* 0.50* 0.59* 0.51% 0.59* 0.67* 0.59*
12 0.76* 0.60* 0.52% 0.64* 0.55% 0.66* 0.65* 0.62%*
7 (mm/10a)
Table7 The monthly slope of the precipitation under the RCP scenarios over the regions and China (mm/10a)
RCP4.5
NE N SE ENW SW WNW Tibet China
1 0.2% 0.1 0.0 0.3* 0.3% 0.2% 0.1 0.2%
2 0.1 0.3* 1.2% 0.3* 0.9* 0.3% 0.2 0.5%
3 0.5% 1.0% 1.9% 0.5% 1.7* 0.3% 0.5% 0.9%
4 1.0* 0.2 2.9% 0.5% 2.3% 0.5% 0.2 1.1%
5 0.9* 0.7 1.5% 0.5 2.2% 0.1 0.5 0.9*
6 1.7* 1.2% 2.7* 0.7% 3.1%* 0.0 0.2 1.4%
7 2.5% 0.6 -1.7 0.3 0.3 0.1 1.8% 0.5%
8 0.8 -0.3 1.0 0.4 0.4 0.2 2.2% 0.8*
9 0.7* 1.6* -0.4 1.4% 1.2% 0.2% 1.0% 0.7%
10 0.3 1.1% -0.3 0.7* 0.9* 0.0 0.7* 0.4%
11 0.4* 1.1% 0.9* 0.5% 0.9* 0.4% 0.4% 0.7*
12 0.3% 0.7%* 0.7 0.3% 0.5% 0.2% 0.5% 0.4*
RCP8.5
NE N SE ENW SW WNW Tibet China
1 0.5% 0.5* 0.7* 0.6* 0.7* 0.7+ 0.4* 0.6*
2 0.5% 1.0* 0.9 0.6* 1.1* 0.4* 0.7* 0.7*
3 1.0* 1.4% 1.3* 0.8* 2.3% 0.7* 0.8* 1.2%
4 1.0* 2.7% 4.2% 1.8% 3.1%* 1.1% 1.4% 2.2%
5 0.4 0.3 4.2% 1.3% 4.5% 0.6* 1.4% 1.9%
6 2.0% 1.8% 1.3* 1.5% 5.0% 0.5% 1.8% 1.9%
7 3.7% 1.7% -0.2 1.2% 2.6% -0.2 3.3% 1.7%
8 3.3% 1.2% 1.9% 0.5 1.3% 0.1% 3.8% 1.8%
9 2.1% 1.3% 2.7% 0.9* 1.0 0.0 1.5% 1.4%
10 1.2% 2.5% 0.1 1.5% 1.3* 0.3* 1.1* 1.0*
11 0.6* 0.9%* 0.2 0.8* 0.7* 0.7* 0.4* 0.6*
12 0.6% 0.5* -03 0.5% 0.2 0.5% 0.7* 0.4%
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A CMIPS Multi-model Estimation of Spatio—temporal Characteristics of Temperature,

Precipitation in 7 Regions of China
CHENG Xuerong', REN Liliang', YANG Xiaoli', LIU Shijun®, TONG Rui', ZHOU Meng'

(1.College of Hydrology and W ater Resources, Hohai University, Nanjing 210098, China
2.Sichuan water Resources and Hydroelectric Investigation& Design Institute, Chengdu 610072, China)

Abstact: Based on outputs from 7 models that participate in CMIP5 under Representative Concentration Pathway (RCP) scenarios, to analyze and
estimate the temperature and precipitation in the 7 regions of China using yearly, seasonal, monthly datasets. The results show that warming is
expected in all regions of China and the linear trend of N, ENW, WNW and Tibet is higher than others under the RCP scenarios from 2010 to 2099,
with the temperature in autumn and winter show greater warming than in spring, especially in January, August, September, November and
December. The trend of temperature for RCP8.5 is higher than the trend for RCP4.5 in most of the regions. It is noted that the temperature in NE
will be cool during 2060-2099 under RCP4.5. The regional averaged precipitation will increase, present decreasing from the southeast to the
northwest, and more stronger in spring and summer while weaker in winter. The linear trend of precipitation in WNW is the smallest in all the
regions. North of the Yellow River precipitation trend is smaller, while the centre of precipitation is in the south of the Yangtze River in spring and
summer, especially in May, June, July and August. In autumn, the trend in SE is lower and equal to the averaged level in China under RCP4.5,
RCP8.5, respectively, and the slope of temperature is higher than others in NE, N, ENW. It is noted that precipitation will decrease in SW during
2010-2039 under RCP8.5.

Key words: estimation; RCP scenarios; CMIP5; China; 7 regions
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Application of Radar Technology in Ice Thickness Measuring

LIU Xiaofeng

(Hydrology Bureau of Heilongjiang Province, Harbin 150001, China)

Abstract: The comparative test was made to analyzethe difference of ice thickness measurement between the radar technology and traditional
method. In addition, the measurement errors were analyzed, and the advantages were described as that radar technology can improve quick and
accurate measurement of ice thickness.

Key words: radar; ice thickness; measurement; error analysis



