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Numerical Simulation and Seeding Test on the

Stratiform Precipitation Around Beijing
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Abstract: A stratiform preicipitation during 20— 21 March 2008 is simulated using the mesoscale model MM5V3
coupled with CAMS explicit cloud microphysics scheme. Simulation of rainfall is very similar to observation.
Adding artificial ice particles at different area and time can lead to different results. When seeding is maded in areas
with high content of supercooled water and low content of ice particles, surface precipitation will be increased. Af-
ter seeding, supercooled water decreases while ice, snowfall and graupel increases. Above the seeding level, the
collection of ice by snow, the conversion of ice to snow are the main source of snow; below the seeding level, the
collection of supercooled cloud water to snow is the main source of snow. The collection of snow to supercooled
raindrops is the main source of graupel. The main source of raindrops is the collection of raindrops to cloud water.
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Fig. 1 MICAPS infrared images: (a) observed at 22 BT 20 March 2008, and (b) simulated
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Fig. 2 The 24 hour precipitation (unit: mm) at 08 BT 21 March 2008 for
(a) observed and (b) simulated results of 15 km grid
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Fig. 3 The simulated composite reflectivity and physical quantity distribution across A1—A2
at 20 BT 20 March 2008 (a) composite reflectivity (unit: dBz), (b) ice and snow, (c) numerical

concentration of ice, (d) graupel, (e) cloud water, (f) rain water, (g) saturation specific humidity
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Fig. 4 The rainfall variation (positive for enhancement, negative for decrease, unit;: mm) in 10 min

and natural rainfall (shaded, unit: mm)

(a) 5 min after seeding, (b) 15 min after seeding, (c¢) 25 min after seeding, and (d) 95 min after seeding
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Fig. 6

Hydrometeors distribution at rain reduction center for seeding and nonseeding 5 min after seeding:

(a) snow origin, (b) snow origin difference, (¢) graupel origin, (d) graupel origin difference,

(e) rain origin, and (f) rain origin difference
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Fig. 7 Hydrometeors distribution of seeding and nonseeding 25 min after seeding:
(a) mix ratio (unit; g * kg '), (b) cloud water (unit: g » kg '), (c) ice (unit: g » kg '), (d) numerical concentration of ice
(unit: m *), (e) snow (unit: g+ kg '), (f) graupel (unit: g *» kg '), (g) rain water (unit: g« kg '),
(h) reflectivity (unit: dBz), (i) vertical velocity (unit: cm * s~ '), and (j) temperature (unit; C)



1250 A % 5537 4%
270 20 270 20
350 | @ 18 350 | ® 18
420 F16 420 F16
500 ag F14 500 r14
e - S
570 2z s L2 & 570 e=—mm P12
o =" i 3 o — i1
= 650 %650 floﬁﬁ
N ™~ Pﬁ-\
=730 = 730 r8
800 800 —ccs.sn [ O
850 Pl 850 dosn 4
900 B ) 900 —aissn 2
— 015§ 0 0
-2 0 2 4 6 8 10 -10 -8 -6 —4 =2 2 4
x10° x107°
270 20 270 20
350 | © L18 350 | @ L18
420 F16 420 F16
500 F14 500 F14
570 L2 ) 570 L12 &
« - acrin iy © il
= 650 F10 E& = 650 10 Eui
N N — TS i ™~ %
= 730 " r8 =730 r8
Crsn
800 L6 800 ‘ —cisn [6
Crs-s
850 B 4 850 crs_sn | 4
=== aCrgn
900 r2 900 — crg_sn [ 2
—CTE-S
-0.5 0 0.5 170 s 0 10 15 3 4 & 71 8°
x10? x10°
270 20 270 20
350  © 18 350 | @ 18
420 F16 420 F16
500 T 500 H14
570 ‘ "l L ReF
© - - 1 © 1
% 650 g = 650 110 i
~ — CST-S H;H ~ %
=730 r8 = 730 r8
800 - e ST ,6 800 —CCr_S-n 76
— [ \ST-S S—CST_S-11
850 r4 850 r4
900 mgr-n L 2 900 —msr,&‘rni
mgr-s 0 w—ET_S-]
—0.5 0 0.5 1.0 1.5 2.0 2.5 -1.5 —-1.0 -0.5 0 1.0 1.5
x10°* <10
B 8 fEALJ5 25 min HEFH H.0 (34, 41°NL 110, 7°E) Ak 56 (5280 F1 A AR H0L Ol 200 1) 25 4 38 it 2 B 29 AT
() FPFI; (b) FFEITEM; (o) WIET; (D TIFRTEAL; (o) WNWTEI; () K I 2 H
Fig. 8 Hydrometeors distribution at rain reduction center for seeding and nonseeding 5 min after seeding:
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(e) rain origin, and (f) rain origin difference
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Table 1 Regional mean value of different height and 1 h regional accumulated rainfall enhancement
Testl Test2 Test3 Test4
B 11(+=—5.3C, 12(:=—7.8C, 13(z=—10.9C, 14G=—14.4C,
= =610 hPa) =570 hPa) »=530 hPa) =500 hPa)
e/ C —5.3 —7.8 —10.9 —14. 4
zK/g - kg ! 0.059144 0. 058059 0.01 0
VK /g« kg ! 0.000314 0.000259 0. 00038 0.000362
VKR BRI / (A k) 0. 36X 10° 0.29X 103 0. 44X103 0.70Xx10?
P HHE/me s ! 0.028 0.037 0.025 0. 006
X 45 44 7 ik /et 78.3 1432.7 1417.7 550. 8
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