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Abstract

The typical rainstorm observation records of four climate stations and CINRAD/CC radar observa-
tions of 6 years at Lijiang are used to make a statistical analysis of the application characteristics
of the Vertical Wind Profile (VWP) in the heavy rains process. Our results show that the VWP
product on the eve of precipitation in the heavy rains process has three main characteristic as fol-
lowing: 1) The change of wind direction: on the eve of precipitation, the main characteristic is that
the wind direction rotates clockwise with the increase of height, that is the warm advection, and
there are also vertical shear of wind, southwest airflow, and counterclockwise rotation of wind
direction with the increased height, that is the cold advection. 2) The change of the wind speed:
the increased wind speed with height can promote the occurrence of precipitation. 3) Simultane-
ous change of wind direction and speed: the wind rotates clockwise and the wind speed increases
with the increased height. Under the background of southwest airflow, the wind speed increases
with height. In addition, the vertical shear of wind direction and the increase of wind speed are
conducive to the occurrence of precipitation. There are main characteristics of VWP products in
the stage of precipitation maintenance: the maintenance of precipitation is closely related to warm
advection, cold advection and vertical shear of wind. In the weakening stage of precipitation, be-
sides the corresponding relationship with the warm advection, southwest air flow and weakening
of wind shear, VWP products have the following main characteristics: First, in the non cold advec-
tion system, the wind direction of VWP products turns counterclockwise with the increase of
height. The second is the sudden drop of the wind rod at the high level of VWP. The third is the
appearance of the ND region at the middle level. When ND begins to appear in the middle layer of
VWP image, and the ND region shows a trend of expanding up and down, precipitation generally
stops in a short period.
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T B XEE 2k (Vad Wind Profile, iFk: VWP)J LT 545 5 IO EIVL ER A2 ) i EE S, SRAT 422 VVP
(Volume Velocity Processing) /i i I K[1]. 432 VVP J5iEAE 5 1A Ja Bl K BI04 A ST G Ol T
MRS B T B AEZL, M55 B R Gt R VAD 7580 22 RIE A S W FR IR A T 45 H “ND”
FRie VWP P22 i —HROR AT IR KRG A —Fh S H = 5, VWP ZTERY) BRI 51 7 iR 3 ok
RSB SBRAKCST I BE R R I TR AL PR B 577 b [2] . VWP AT SIS S Ity I 22 vy = XU FR) A B
I E) AR, 3 BRI = BOICIE S . 2 SCER[31R 75 A S SR B FE I Pty RIZ0H 5% [4]
H VAD 7735453 2IAS [ 5 FE 10 SO RS N TR A B 51 5 3%, AN TR B 0 [l g AT T AME SRS
FIRZ[SIWF A T AR TP E L A VWP P25 IE, MR TR T2 M RRE
12 B P o T LIRS 4 B IS T VA RO EE 23 A 5 RIS S5 [710F 98 1 — IR 28 R el v 2 B XU 2 DI TR B AR R AE
FWRA RESRES, HRZ 580 KR T AL AR E V2858 & AR o RBEXHR R G803 5 A
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Table 1. Relationship between VWP wind direction change and rainstorm occurrence
F L VWP REEHERMAERXER

i HIRH K

% 17 7%

HoAth 3 13%

pUILZS 1 5%
[ 1 5%

&t 22 100%

3.1.2. BRER, AERSMEK

TEFEIKHT A7 VWP 7 i v B 80 22 1A X 1 B A v P2 RO IR e e, — LI T 17 9, S
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Figure 1. VWP data
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Table 2. Relationship between VWP wind speed variation and rainstorm occurrence
F 2. VWP RETHEZMAERXFR

B BTIVWP A E eyt e 4 K EH )
JAE I K (L FE 5638 J5 k) 18 82%
ARk /IS (B35 S ek s 3 1 4%
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4. REHEFRHBR VWP 45E
35 A5 F oK AL FEVTBEHD VWP P2 REEATGETH M0T, — 368 27 WATIMEL T KR AT 8
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Table 3. Relation between wind direction and wind speed of VWP and rainstorm occurrence

3. VWP KE. RERZEUSRMELERLER

BEAKETHINWP A R H1 BA AL Ese/e tin
N+ Rk 14 63%
ik + AN 3 13%
KRS PN 2 9%

P + Jk 1 5%
Wi + WK 1 5%
PEF R + K 1 5%
&t 22 100%
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Table 4. Characteristics of VWP products in the maintenance phase
= 4. VWP 7= R IE4E R ER BOHFAE
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Figure 2. Characteristics of cold advection and warm advection VWP products
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Figure 3. VWP products
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5. B SSHTIETTE VWP FHES
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JEE (R 3G I st i A B S R AR IR, FERR KIS AR A MR R — A TES, 2 ND M
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BRI (R SR KIS R FUfR, SRR RS . 2006 4E 7 H 21 H HEI/ERNTLsG B i i, ek
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Figure 4. Characteristics of VWP product when rainstorm abated
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