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Influences of Underlying Surface on Local

Precipitation in Jiuhua Mountains
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Abstract: By using observation data of mesoscale automatic station in Anhui and statistic data, the influ-
ence of Jiuvhua Mountain underlying surface on the distribution and intensity of precipitation has been dis-
cussed, and the role played by underlying surface physical processes in the precipitation has been analyzed.
The results show that the heat and humid conditions and its unstable energy in mountainous area are stron-
ger than in surrounding areas. The thermodynamic effects of non-uniform underlying surface and the

mountainous topography lead to ground wind field convergence, and the resulting vertical ascending motion
strengthens low-level jet, which affects the formation of strong convective weather and development. The
topography in mountainous area has an obvious effect on the rainfall distribution. The mean annual precipi-
tation, precipitation days and intensity are significantly stronger than others in the peripheral hilly area.
Precipitation is significantly enhanced at the windward slope and greater at higher mountains. The study
on automatic weather station data gives a good indication of nowcasting for the formation, development and
decay phases of a rainfall event in mountain.
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Fig. 1 The diagram of isohypse in Jiuvhua Mountain scenic spot

(a) overall view, (b) scenic spot view
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Table 1 Station height (above sea level), average
precipitation and precipitation days in Jiuhua
Mountains and its adjacent stations
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AR /m 647.3 31.0 37.5 35.0 64.7

A H [ K B/ mm 2174 1563 1365 1469 1649
12—2 HREKHE/mm 246 184 160 172 191
3—5 H K& /mm 626 485 430 487 538
6—8 H MR /mm 920 624 541 572 685
9—11 AfF/AKE/mm 382 270 234 238 235

=0.1 mm K H%/d 172.0 152.7 135.3 141.1 152.9
=50 mm fF/K H%/d 9.4 5.8 4.3 6.1 6.1
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Table 2 Heavy rain day of Jiuhua Mountains

and rainfall (unit: mm) at adjacent stations

T H JuURtE HMW W WM Af
2007.7.10 227.5 115.6 0.3 18.6  18.0
2007.9.19 221.3  123.9 135.4  75.9  68.3
2007.10.7 121.2 27.5 9.6 2.0 6.4
2008. 6. 10 88.4  51.6  27.0 441  92.4
2008. 6. 17 69.6  63.7 529  56.1  60.6
2008. 6. 23 57.6  38.7  20.5  26.1  28.7
2008.8.1 51.1  46.7 4.2 52.1  53.5

-1y 119.5  66.8  41.0  39.3  46.8
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Fig. 2 Rainfall measured by stations at
different heights during heavy rain days
(Real line underside shows

height distribution every station)
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Heavy rain day of Jiuhua Mountain and wind field of adjacent stations from 2007 to 2008

(10 min wind direction and velocity of maxmun rainfall from (a) to (g) as 7 heavy rains listed in Table 3)
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Table 3 Main rainfall time, 1 h maximum precipitation, wind field and appearance time for each heavy rainfall

A F B B INX R wR L h ok 1 X X 3 %
R A Clesenb) A5 e (/PP e R0
2007.7.10 02—06 01:30 50.0/3 fRPa R R A ik B 58 A o 03:00
2007.9.19 07—23 05:20 18.3/20 it Ak X R A Ak 19:40
2007.10.7 10—23 09:50 13.8/21 At X T A2 £ 20:20
2008. 6. 10 05—12 04:50 18.3/6 AR R AR HA A L 05:30
2008. 6. 17 16—18 14,30 14.6/17 [ TR A5 A B 1650
2008. 6. 23 09—17 07:50 16.4/17 TRt K TR 1) A5 Ak 1 1650
2008. 8. 1 03—09 01:50 16.0/3 1 7 R R A5 Ak 0300
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Fig.4 Vertical section of air flows at windward side
(Thin line shows streamline, and thick

line shows windward side)
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Fig. 6 Average relative humidity in Jiuhua Mountain and adjacent stations during heavy rainfall period

(Humidity distribution of main rainfall from (a) to (g) in turn for 7 heavy rains)
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Fig. 7 Time-height cross section of wind field in

Jiuvhua Mountains during maximum rainfall

(Curve represents wind convergence line)
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