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Numerical Experiments on the Effectiveness of Pinpoint-Seeding
Operation Aiming for Heavy Rainfall Mitigation
in Linear Convective Systems

Ryosuke SANO', Yoshiharu Suzukr’, Koji Nisaryama® and Kazuyoshi Souma®

Abstract

This study conducted numerical experiments of heavy rainfall mitigation under multiple
experimental conditions using the Weather Research and Forecasting model (WRF) to investigate
the effectiveness of Pinpoint-Seeding operation in linear convective systems. By examining the
difference of mitigation effects among different seeding methods and implementation conditions,
it was found that implementing Pinpoint-Seeding only in grids with strong updrafts resulted in
a reduction of approximately 16.5% in maximum accumulated precipitation. This study also
clarified the impact of seeding duration and implementation altitude on the mitigation effects.
The mechanism of rainfall mitigation through the over-seeding condition, where the growth of
ice crystals and snow reduces supercooled water droplets and then suppresses graupel growth,
was confirmed by analyzing mixing ratio and number concentration of precipitation particles.
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L7 — 2B D B10 Pinpoint Seeding F% /i ¢ 151 % 51 [
/K& (mm)

% 2  Pinpoint Seeding (173 771 v F) 1281) 5 &Rk EDELE (%)

RNTRA K FEICTI KR R ] 5 KK
360 min 180 min 60 min 360 min 180 min 60 min 360 min 180 min 60 min
H =111 -6.29 —3.60 1.30 0.94 0.78 —1.45 —1.45 -7.59
AB L -16.53 -6.27 —5.83 —2.66 -1.79 —2.56 -15.22 —14.88 —5.53
A H -4.18 -1.32 —5.54 0.81 0.82 —0.47 -2.84 -0.95 —4.42
L -11.39 —5.46 —6.51 -2.07 —2.98 -3.13 -16.99 —12.51 -5.18
B H —2.60 -1.93 4.10 -3.02 —0.67 —-1.06 0.47 0.47 2.20
L 2.66 -1.16 =5.77 -3.35 -1.49 -241 0.63 0.63 3.05

%3 Pinpoint Seeding (736271 v F) 1281 5 & FBEKEDZEILE (%)

RATRE KR ST K R ] i KK i
360 min 180 min 60 min 360 min 180 min 60 min 360 min 180 min 60 min
AB H -3.15 —5.38 —4.06 -0.69 —0.34 -1.69 -13.49 —13.66 -11.27
L -9.75 -11.85 —8.67 -4.20 -3.00 =111 -12.65 —-16.28 —4.87
A H -1.71 -8.89 -3.02 1.05 0.51 0.22 -10.96 -12.91 —8.57
L 0.16 —9.49 —2.27 -0.73 —1.40 -1.00 -12.43 —11.90 -7.93
B H 3.66 1.02 1.65 —1.54 -2.01 -1.70 —0.06 0.05 -1.20
L —2.78 —0.67 0.33 —4.71 —3.44 -2.21 -1.97 —2.00 —2.56
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LTWWZ EATRIEE NS DS, Hikod 2 DDig
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Updraft Seeding D #E 4 & i 5 &, W& &
O IAHIM AB - AD OB L THEM L 727 — R
TEWIIHIRIE G S, FREEOHHIEEGTH
BT EDMERTEL, 2O s, FEiEHEEE
fii/N U C D EIHRIRI R T 0155 S &SIk S & wv
A Do —Ji, WEGEEER O MER I ISR E S
% Z & Pinpoint Seeding O#E£H HERTE %,
BIETOWM & HE LG, 22 7 S HE
MRS THEL I LRIFE LR TH Y, whE
W7 GETFETH L EE R Do EhHB M
EOMHIEIEZEE 2 C, AR TREMIZRD
PI%h AR S N7z o — A 1% Case-3p-AB360-L &
T2,

4.3 W —T 19D Ialb—-Ya>
R

X 512, Case-3p-AB360-L 12 xf L C I 1) 72 92
FEBIRL O/ & 2 Bk IR R 0210 % FERE
LW Ry —F 4 vy Ialb—vark
172 720 36055 DHEFLIF I %604, 3045, 15471
SrEIL, MEIZ60%) - 3045 - 1598, 3043 - 1547, 15
S O IIREE] % B2 L 72

BREKEDOZEAEZ R 4 1RT . MR % 5
HL 722 & THIRIRIR IS/ & < 75 725%60455 £ 30
GRVZANEN L 72— A Tld B B AR O IR R

R4 WY —FT 1 Y7 IIBITAERAKRED
Z4b# (Case-3p-AB360-L) (%)

kAT i1 RORRREL | FEECEY | RERIROK

60 min -9.25 -5.22 —13.54
60 min | 30 min —8.66 -2.27 -3.38
15 min -11.36 —4.70 =790
. 30 min —853 -1.70 =5.71

30 min -
15 min —12.61 -1.28 -5.02
15mm | 15min -0.22 1.22 —5.96
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ice number concentration (kg-1)
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