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Abstract

In order to explore the effect of the Ta-pieh mountain range on the increase of precipitation, by
using conventional LAPS and DEM data in the Chinese Academy of Sciences, this paper describes
the climate distribution of precipitation and extreme precipitation in the Ta-pieh Mountains, ana-
lyzes the effect of Ta-pieh Mountains terrain on the precipitation enhancement during June 29 to
30 June of 2009, uses the WRF model to test the terrain sensitivity, and finally calculates the vapor
convergence rainfall and vapor vertical transport increment. According to the climate scale, the
results show that the precipitation is closely related to the Ta-pieh Mountains terrain, the distri-
bution of extreme rainfall has obvious local characteristics, high altitude areas and the southwest
slope are more prone to extreme rainfall. During the precipitation process, the precipitation is
positively correlated with the altitude, which rises rapidly with the increase of height on the
windward slope. WRF sensitivity test shows that the intensity of the heavy rainfall distribution is
obviously affected by the terrain, and the enhancement of the rainfall is large. From the results of the
vapor convergence rainfall and vapor vertical transport increment, the enhancements of rainfall in
high altitude areas and the windward slope are less linked to precipitation background, which
mainly derives from vapor vertical transport increment caused by the uplift of the mountain.
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Figure 1. (a) Annual average precipitation in the Ta-pieh Mountains region (1981~2010), (b) 24 hours rainfall extreme value
distribution (unit: mm, shadow part indicates altitude)

[ 1. (a) 1981~2010 F A A Lt X FFHPEIK, (b) 24 NETRERESHERLL: mm, PBEBIRTERSE)

DOI: 10.12677/ccrl.2018.72008 62 SR AR


https://doi.org/10.12677/ccrl.2018.72008

XfiE %

L&, HPAEWABRARES G, ML RANLACE R, — LT iR TR 5 2§ - R
R - KA - "2 ) BESEH RilERObX, BKR RSB HRERE (A 10)WE7R, HFEHR
E A A BT BRI, L A X DA P R 3 S o) L Rk, ELPG R b R R i

4. iBIE5EPEIKIBIE AR

K 2(a)/2 2009 4F 6 H 29 H 01 1¥~30 H 17 I, KL X B —UCORTE FI s K R SRR, & R
Lk PE AL - ZRE T A 2 AN smEE KRG, — ML IR B IS - IR - AL, S TR
BRI, EE 13, /KGRI 200 mm fg3t X B rhofE DR L R v A DR G g T XU L

i 1 h WEEK RS RAZE, K 2(b) & RS E PR ARKIBENIE L, AMERILS R g2l (ki
ST W R R, 21:00 R ORI RO AL L h BTEGIN T 10 mm, 15 2(c). 5] 2(d) 4 g e R
JHETHEL 21:00 F R A E R A k 10 A0 I, AT DA IR | B0 R AL k AR AR R0 S 5 B K
AR IR 5, Sl R IR,

Nt BT IREKE S LR MR R, K 3(a)4 i 1 R Kl SR EE [ (R & 28 - =)= 1h)
M BRI, SR, FKESIERIEMARKR, MRRLEAT]0.55, HiT5E 0.01 fRI5EME

AVA

32N 32N+
. \/N ”»
0. Y s
5 \ . -
:

L
&
31.5N4 31.5N
& -
C
31N+ 314
1300
o
30.5N : 200 0w 200 \—"30 5\
1100
30N w w w w ‘ L3N ‘ ‘ \ \ \ 1
114E 114.5E 115E 115.5E 116E 116.5E 1178 114 114 5E 115E 115.56 116E 116,56 17E 900
32N+ (@ 39N (b)
¥ & o 700
a
5
»
31.5N-|
S 500
(@)
- Je)
31N 300
30.5N-|
30N T T T T T 130N T T T T T 1
114E 114.5 115€ 115.5E 116E 116.5E 117E 114E 114.5E 115 115.5E 116E 116.5E 117E

(© (d)

Figure 2. (a) Space distribution of the 6.29 heavy rainfall in the Ta-pieh Mountains (unit: mm), (b) Contrast of rainfall center
between 20:00 (solid line) and 21:00 (dashed line) in June 29, 2009 (unit: mm), (c) Rainfall increment at 21:00 calculating
by the method of increase coefficient (unit: mm), (d) Distribution of coefficient K value at 21:00, the shading indicates the
altitude
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Figure 3. (a) Vertical profile of the precipitation along the Ta-pieh Mountains (Heaven village to Sikong mountain), (b) Ver-
tical profile of mean precipitation on upwind slope, (c) Vertical profile of precipitation on upwind slope along the top of
Heaven village, (d) Vertical profile of precipitation on upwind slope along the top of Sikong mountain (unit: mm)
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Figure 4. (a) WRF rainfall distribution with topographic effects, (b) Same as (a), but no effect of topography (unit: mm)
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Figure 5. (a) Rainfall distribution of water vapor calculating by convergence, (b) Rainfall distribution of water vapor calcu-
lating by the vertical transfer increment, (c) Rainfall difference of water vapor calculating by convergence between 21:00 and
20:00, (d) Rainfall difference of water vapor calculating by the vertical transfer increment between 21:00 and 20:00 (unit: mm)
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