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Analysis on the Change Characteristics of Precipitation in Beijing-Tianjin-Hebei Region in Recent 56 Years
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Abstract Beijing, Tianjin and Hebei were divided into five different climatic sub-regions according to their natural geographical conditions
and climatic geographical distribution characteristics. 87 meteorological stations with complete data series and relatively long time series were
selected, and linear regression, Mann-Kendall mutation test, sliding t test and Morlet wavelet function were used. Statistical method was used
to analyze the temporal and spatial variation characteristics of precipitation in five sub-regions and the whole region, using daily precipitation
data from 1960 to 2015. The results showed that in the past 56 years, the annual average precipitation of Beijing-Tianjin-Hebei region and its
five sub-climatic zones had shown a whole consistency, both showing a downward trend of fluctuations, and the downward trend in the eastern
Hebei plain region was significant, but there was no obvious mutation; there was a more significant seasonal, the downward trend of summer
precipitation in the region was obvious. Besides the Taihang Mountains, the summer precipitation in other climatic regions showed a decreasing
trend, and the eastern Hebei Plain had the largest reduction range, and the Yanshan Hills had a significant abrupt change in 1996. All the cli-
matic regions and sub-climatic regions had the fastest reduction rate. The annual and seasonal precipitation showed significant interannual and
interdecadal or interdecadal variations. There were four main periodic variations, which were roughly divided into 3-4 years, 6-10 years, 12—

18 years and more than 20 years.
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Fig.1 Climate zoning of Beijing—Tianjin—Hebei
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Fig.2 Spatial distribution of annual average precipitation in the

Beijing—Tianjin—Hebei region from 1960 to 2015
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Fig.3 Change of annual average precipitation anomaly in Beijing-Tianjin-Hebei region from 1960 to 2015
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Table 1 The mean value and the climate tendency rate of seasonal precipitation in different climate zones

#:Z% Spring HZ Summer FkZ Autumn 275 Winter

RAIX Bl R Bl R Bl iR T
Climate Mean Tendency Mean Tendency Mean Tendency Mean Tendency
zones value rate value rate value rate value rate

mm mm/10 a mm mm/10 a mm mm/10 a mm mm/10 a
3L X Hebei north plateau 58.14 3.38” 266.77 -8.53" 73.68 475" 7.18 0.36
FAOEJFIX Hebei east plain 69.23 2.79 420.49 -26.07" 89.48 6.73" 11.05 -0.01
IIHTF X Piedmontplain 67.38 3.01 348.23 -16.07" 89.29 0.31 12.71 -0.16
K471 X Taihang mountain 69.16 2.61 373.03 -16.97 97.05 2.15 11.63 -0.11
eI e X Yanshan hills 67.16 3.79 347.56 -16.02" 86.63 5.24 8.28 0.12
T4 [X Whole area of 67.20 3.23 359.51 -16.76" 88.11 3.92 10.68 -0.02

Beijing-Tianjin-Hebei

e # Fonild 0.05 BT
Note: * indicates a significant test by 0.05
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Table 2 The mean value and the climate tendency rate of seasonal precipitation in different climate zones

1A 2 H 3H 41 5H 6

RS ¥ i Wy i W i W i W i ¥ i
Climate Mean  Tendency Mean  Tendency Mean  Tendency Mean  Tendency Mean  Tendency Mean  Tendency
zones value rate value rate value rate value rate value rate value rate

mm mm/10 a mm mm/10 a mm mm/10 a mm mm/10 a mm mm/10 a mm mm/10 a
$2k = JF X Hebei 1.83 0.01 3.39 0.02 7.07 0.06 16.82 1.38 34.25 1.94 67.54 2.95
north plateau
B JRIX Hebei  2.71 -0.11 4.90 -0.01 8.35 0.26 23.91 -0.14 36.97 2.67 81.96 4.10
east plain
LI BT X Pied-  2.83 -0.20 6.30 0.21 9.52 0.18 23.91 -0.51 33.76 3.52 59.94 3.38
montplain
K A7 W X Taihang  2.66 -0.07 5.98 -0.01 10.18 -0.01 22.34 -0.42 36.61 3.07 66.64 5.40
mountain
Ml B2 X Yans-  2.10 -0.02 3.94 -0.14 8.91 0.48 20.37 0.71 37.81 269" 76.57 4.14
han hills
SURFL 42X Whole  2.52 -0.10 5.14 0.03 9.03 0.24 22.28 0.03 35.89 2.96° 70.26 3.96
area of Beijing-
Tianjin-Hebei

7TH 8 H 9H 10H 11 H 12 A

URITIX BE s W ek WE s WE s WE e BE s
Climate Mean  Tendency Mean  Tendency Mean  Tendency Mean  Tendency Mean  Tendency Mean  Tendency
zones value rate value rate value rate value rate value rate value rate

mm mm/10 a mm mm/10 a mm mm/10 a mm mm/10 a mm mm/10 a mm mm/10 a
32k & R X Hebei 109.82 -3.47 89.41 -8.01 47.75 2.87 19.70 0.79 6.23 1.09 2.00 0.33°
north plateau
FLA O J5 X Hebei 186.39 -15.33 152.02 -14.71 52.43 3.43 26.06 1.89 10.95 1.44 3.44 0.01
east plain
1Al JR X Pied- 157.23 -8.40 129.01 -9.13 48.56 2.12 26.04 -1.16 13.80 0.32 3.47 -0.16
montplain
K AT 1 X Taihang 159.53 -6.53 146.45 -15.53 58.67 3.95 24.95 -1.76 13.15 0.17 2.98 -0.06
mountain
el B2 X Yans- 149.00 -7.40 121.04 -11.80 54.21 3.04 23.79 0.87 8.34 1.63° 2.26 0.23
han hills
L4 X Whole 158.11 -8.99 13114 -11.72 52.07 2.92 24.87 0.07 11.16 0.93 2.98 0.02
area of Beijing-
Tianjin-Hebei

T x FoRilid 0.05 WM
Note: #* indicates a significant test by 0.05
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Fig.8 Morlet wavelet analysis of annual and seasonal precipitation in Beijing-Tianjin-Hebei region from 1960 to 2015
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Fig.9 Precipitation more years (a) and less years(b) in the Beijing-Tianjin-Hebei region for June—August East Asia 500 hPa average wind
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