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Abstract

In this paper, meteorological observation data of July, August and September 2020, microwave ra-
diometer data of the same period and NCEP global assimilated meteorological data were used in
Liupanshan region of Ningxia, combined with backward trajectory HYSPLIT Euler model and li-
near regression method. The correlation analysis of water vapor source and precipitation with
meteorological elements and precipitation resources during summer precipitation in Liupan
Mountain was studied. The results showed that: 1) Compared with July and September, 20.3% and
23.1% more southerly warm and wet air transported in August, which resulted in 2.1 and 4.7
times of precipitation in Liupanshan in August. 2) The potential source of water vapor transport in
July was mainly in the southwest of Shaanxi Province, which contributed a lot to the water vapor
in Liupan Mountain. 3) Precipitation has a positive correlation with humidity with a high correla-
tion coefficient (0.3), and a negative correlation with wind speed with a low correlation coefficient
(0.04). 4) Precipitation has a significant correlation with precipitation resources (precipitable
water vapor flux, unstable energy), and the regression equation reaches a significant level.
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PERIRZE SRR, FIGEAEE TEER, AMURTH S RGP = A, 18X 2= KA B
H, [EIS 2 JR I 2 B /K RS R ST s AN 5 B D 2 —[1] [2] [3] [4].

TR PG b X & TR X, Mk W RRCORRE i, 2 3 B K R IR Sk X 2 —, %X 45 It
AR, EARKFMR, K XA LK AR A TSR IR 5K 5] [6]. A7 T PUAbH X /s A, BEZPEk
R0 X () KRR TR AR, 12 X P KGR X B T b XN R AR . AR ROl AT A 22 5 1 S B
A5 EZH EBENEM[T]

TREATREEILEX, Kbk, I, Hhi 2 st H b vt sE m R LR,
FOMURE A D A RFAE I T 12 X B K M A AN S S5 o 20 IR PR S5 [8] R IR /K B AE X 40 AT A7 AE B B %
S, AL T T E R A S AL X PR /K B AR LE 500 mm LA b, 18370 T e s A b 6 X B 7K B (100~300
mm). BRIEFREE[9] R BLE 2K 5 R KT 50%, HFHKIRZ, XZ&Hb. U101 S S0
SR BT EOR, i T E PR IX 55 AR R A K B S AR RHE, R 1R b X K
M3 /D AR R 2 PO B A AR RRAE o« VR 22 22 SR BRK BRI AE T R T A SRR AT, 2R RER[11]
P 7 BE H KGR, 87 T 7 BT 50 AF-~F- 355 M 4 7K o (i K 350 52 M B 21 AL sl s 1) 2 A R A
X = 56 [12]F A 30 4F ERA-Interim Ff 73 #7 B4k LK TGl B UL BERE, X754 L 2R P 3 AR 25 7KkIR
AP ZE AT T 0, Ban S E L X KA AT B & KRR HEIR(700 hPa)t5 5 bR F /K & 11
IR ARERECO — 8, BRI IR, FE AU AR . 25 2 S (1313 HL 8 ANAN[R] w8 Ak il pii 11
B /K GRS (DL 100 m D9 BE ) o0 A A I, 7S 48 1Ly 78 78 VU R B8 /K it o 4 o P AR AR B O IR I, 2.2
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Figure 1. Schematic diagram of the locations of meteorological observation stations on the east
and west sides of Liupan Mountain (red dots represent the locations of observation stations)
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Table 1. Precipitation at six gradient sites in Liupan Mountain in summer 2020/mm

& 1 75£10 2020 FEZF 6 Mt E A E L Rk E

A4 WS1 WS2 WS3 ES1 ES2 ES3

7 Aty 99.3 99.8 150.9 92.6 144.1 153.6

8 Ay 230.2 237.2 296.3 222.4 277.7 274.6

9 Aty 54.5 59.4 60.7 70 36.6 47.5
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Figure 2. Clustering diagram of 24-hour backward trajectory of the three stations on the west slope of Liupan Mountain in
summer 2020 (the height of the terminal station of the backward trajectory is 2223 m, 2323 m and 2599 m, respectively,
from left to right: July, August and September, and from top to bottom: W1, W2 and W3)

2. 2020 FEFARBIAR =M= 24 /NEHEEHIERLE (FRMITLE Sl S S E DA A 2223 K. 2323 K.
2599 K, MEEIHMHRZ: 7H. 88, 9A, BEMTKRZ: W1, W2, W3)
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Figure 3. Clustering diagram of 24-hour backward trajectory of the three stations on the eastern slope of Liupan Mountain in
summer 2020 (the height of the terminal station of the backward trajectory is 1957 m, 2347 m and 2602 m respectively,
which are in July, August and September from left to right, and E1, E2 and E3 from top to bottom)
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Figure 4. Diurnal variation of hourly cumulative total precipitation over the eastern and western slopes of dif-
ferent precipitation events
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Figure 6. Scatter plot of WS3 precipitation, extreme wind speed (a), humidity (b), air temperature (c), and air pressure (d) on
the western slope of Liupan Mountain in summer 2020
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Table 2. Correlation between precipitation and precipitation resources

3 2. Bk ESRIKELRIE XM

EiEL Bk AR W KRB R Q FE R i Ex
B 7K 1.000
KR W 0.786 1.000
KIFIERE Q 0.681 0.812 1.000
AFAE REE Ey 0.613 0.861 0.774 1.000

1) 0.8 <r <1 NMR5mAHR:
2) 0.6 <r<0.8 uAHK;
3) 0.4 < r < 0.6 NHEFEE A
4)0.2<r<0.4 HFGHR;

5) 0.0 <r<0.2 HFGHIRETCH K .
ATLEH, Bk W, Q Fl B A R%05 H: 0.786. 0.681. 0.613, A WLk 5 W, Q
Ex EILEAH IR R

35. fEKES W, Q# EEVASHT

S BK B ()T IES TR, 45 BB RgHE N 0.651, 2% /KF Sig. =0.779 > 0.05, F WK E(Y)
SR IEAA R, WEEHATEIES . I IE R B A BT TR ) B A R s A I N BB EA B
Ap ke, FLEIE T LB R AR 3 k(3 fEE 4) LUK E(Y) NN AE R, DAAT KR W(X,). /KI53E
B Q X)MAFEREE Ex (X)) N ER R, RN HI7E: Y =1.815 +0.03X; + 0.01X, + 0.016X;.
HE— BB T MK ES W, Q Fl By Z IAIAEAE— E ARV «

Table 3. Overview of regression equation model output
3. EEHEREEARE R

AR LB e A LR FN PR TR 2
1 0.654a 0.624 0.681 0.42102
2 0.721b 0.772 0.791 0.23452
3 0.842¢ 0.876 0.883 0.00134

T a WWARE: WIREOKE; b BUNACE: WHOKE., AREE; c AR WRKE. KUEE. AMUERE.

Table 4. Statistical table of multiple linear regression model coefficients

4 ZREMEAIRB ARG R

Y B FrifEiR 2 T Sig. VIF
o 1.815 0.053 3.38 0.00
K E W 0.03 0.01 12.634 0.00 1.21
KRR Q 0.01 0.01 5.364 0.00 3.12
AFaE Re it Ey 0.016 0.01 23.408 0.00 1.28
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