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Research on Salt-Seeding Numerical Simulations in Convective Cloud
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Abstract: A convective precipitation is simulated by using a 3-D convective cloud salt-seeding model. The
model considers the microphysical processes between salt particles, liquid and ice particles. The simulation
results indicate that seeding at a single time with seeding particle size of 20 ym can produce a good seeding
effect, which can achieve 20% precipitation enhancement. Increasing the number of seeding time causes
precipitation reduction. Graupel melting into rain is the main mechanism of raindrop increasing, and grau-
pel collecting raindrop is the main mechanism of graupel increasing. The two processes get enhanced after
seeding. Seeding brings changes to mixing ratios of cloud water, ice crystal, graupel and rain. The sizes of
rain and graupel gain in seeded cloud.
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Table 1 Seeding effect of natural and seeded clouds on 3 September 2002 in Henan County, Qinghai Province
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Table 2 Rain enhancement of different seeding time

AL ]/ min i T A /e LB/ 7%

A= 481

6 465 —3

8 474 —1

10 475 —1

12 553 15

14 542 12

16 551 14

18 547 13

20 535 11 46 48 50 52 54 56
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B A A« kg D) EHL LR, B A AACRIRIE A B C o 168 5 HE Dy 1K X 380

TR e T E A A 7 S [ R R R AR Fig.1 The cross sections of physic'al quantitbies in ‘seeding
- L cloud along 50. 4 km at 18th minute of simulation
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[Shaded area represents number concentration of salt

G . Wi, Fﬁgﬁiﬂ%}ﬁ%ﬂﬁ%éﬁ Fﬁﬂ(qz particles (unit: kg~ !) ;Isoclines are isothermal
/ﬁ‘{lﬁ j:}nﬂgﬁl , IEJ Eﬂ‘—':j = Elj,ﬁ\ﬁﬁﬂ(ﬁi%iiét*ﬁ E’ﬁzﬁﬁ , ?ﬁ lines (unit; C); The rectangle depicts the seeding area
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Fig. 2 Cross sections of reflectivity evolution along 55. 2 km from west to east of four moments

(The isoclines represent echo intensity of 5, 10, 15, 20, 25, 30, 35 dBz; Black dash represents isothermal, unit; C)
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Fig. 3 Cross sections of reflectivity evolution along 55. 2 km from west to east at 54th minute

(The isoclines represent echo intensity of 5, 10, 15, 20, 25, 30, 35 dBz; Black dash represents isothermal, unit: C)
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Fig. 4 Hydrometeors distribution of moisture variables in natural cloud (a—d) and
variation of seeded cloud minus natural cloud (e—h) (unit: 10 * g+ kg ")
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Fig. 5 Cross sections of vertical velocity along 50. 4 km from west to east at 12,
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j(ﬁ, W6 IS 75 W . B R AL R T (Mgr) A Fig. 6 Temporal evolution of microphysical

processes for rain-forming

25 min Z2A5 H 4k B, I HL B 32 i I [R] R E 8 (Solid lines represent seeded sequence 4,
#| 45 min EEZUS,@JE%j({E =t lﬂﬁﬁvﬁ/]\#—‘ﬁi}%ﬁ dash lines represent natural sequence)
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Fig. 7 Same as Fig. 6, but for graupel-forming
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Fig. 8 Hydrometeors distribution of moisture variables (unit: 107° g+ kg™ ")
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