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Abstract

This is the final-term report of this project. The tasks for the first half of this project are to
select cases for this research and data quality checks. For cases selection, based on the main
proposal, we have selected cases for (A) weak convergent lines, (B) thunderstorm outflow,
and (C) prefrontal severe convective storms. For data quality checks, we focus on surface
mesonet data. Two steps of checking procedures have been performed to the data. Step 1:
excludes the missing values. Step 2: criteria for pressure, temperature, dew point, and wind
speed are applied. Step 3: we perform a running check (so called “body check”) to the data to
ensure the continuity of the data. After these check, the extreme values of pressure,
temperature, dew point, and wind speed fall in a reasonable range. Findlay, daily 10-minutes
average and wind rose chart are produced for each station to get a better understanding of the
data behavior. In addition, we have discussed the role of the data set in monitoring the
weather system. The high sensitivity of S-POL radar can effectively observe the weak echo
systems and capture the initiation of a convective system. For sounding, besides the regular
operation, it is important to release a sounding in a right time and right place, for example, the
upstream of strong convective system. In addition, the ASCAT winds provide extra
information for the systems developed over the ocean.

Key Words: weak convergent lines, thunderstorm outflow, prefrontal severe convective

storms, data check.
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B 10 7 4> mesonet ip|xk2_ FFRF B 7| B 0 (a)X B 2£(46742) ~ (b) X ) 2(46810) ~ (c)l2 %
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303 Ll F % SERE A £

Rl AL |RIEE AR R =R BAE O|FHLE| AMFE | RA3FR |BnERan (b anan| AMNFR | AFFR | A h
=i | 46699 | 23.977 | 121.605| 16.0 | 66021 20.5 33.7 14.4 27.5 999.4 1012 13.6
L% 5 | 46730 | 23.259 | 119.660 | 43.0 | 66072 -10.1 31.1 -27.5 29.4 798.8 1007.9 19
B 46735 | 23.567 | 119.555| 11.0 | 66062 22.5 32.1 10.9 27.9 999.3 1011.5 12.9
o oR 46741 | 22.995 [ 120.197 | 41.0 | 65439 21.1 34.9 17.2 26.3 998 1010 12.2
R 46742 | 23.039 | 120.229 | 8.0 65815 -10 35.2 -28.9 27.3 797.4 1017.8 12.6
B2 | 46744 | 22.568 [120.308 | 2.0 66059 22.2 33.9 17.2 28 1000 1012.2 8.3
EAE 46748 | 23.498 | 120.424 | 27.0 | 66029 19.4 35.6 18 26.6 997.5 1010.1 9.7
Fe 2L | 46753 | 23.510 | 120.805 | 2413.0 | 65988 6.3 22.9 -0.4 17.8 758.8 767.7 6.8
< 46754 | 22.358 | 120.896 | 8.0 66075 -9.5 42.4 9.5 27.8 800.5 1027.9 27.4
ENE 46755 | 23.489 | 120.952 | 3845.0 | 64873 1.1 18.8 -20.8 11.2 638.9 646.8 17.1
7% 46759 | 22.005 | 120.738 | 22.0 | 66071 21.3 33.2 14.5 28.4 998.1 1010.2 8.1
= 7 46761 | 23.099 | 121.365| 34.0 | 66086 20.6 32.7 11.1 27.5 996.7 1009.2 11.2
Wi | 46762 | 22.039 | 121.551 | 324.0 | 65363 18.9 30.1 15.9 27.8 965.8 977.3 19.6
PPk | 46765 | 23.883 | 120.900 | 1015.0 [ 66044 15 30.7 12.2 23.5 893.2 903.9 6.5
R 46766 | 22.754 [ 121.146| 9.0 66079 21.4 34.6 14.2 27.4 999.8 1012.6 8.1
=% [ 46778 | 23.148 | 120.069 | 38.0 | 65854 21.6 334 16.8 26.5 999.5 1011.6 12.5
B 46779 | 21.903 | 120.847 | 29.0 | 66016 20.7 32.2 17 29 997.3 1009.5 9.7
LT 46810 | 20.070 | 116.717| 4.0 6606 23.1 323 19.6 27.9 798.1 1009.5 11.4
#F AOWO08| 23.740 | 119.604 | 3.0 62421 22.3 30.9 10.9 28.5 999.7 1012 14.4
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PR B 7B (a) R B #:(46742)~(b) K i) #:(46810) ~ (c) 12 % = (46759) ~
% (d)2E3%* S-POL § iE =2 MAWS. i L2 /R 7] F Bl RS 4 R
vl e AR
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* q_ﬁ%”‘)ﬁrvﬁﬁ{r:}”# 8 Riplzkz § % S Bl B 5] &
Rk 24l | m] #R | mA | BB | FHIE| B RFE | bR G |AeBmEA R AnEr| BAFE | BAFE | ibd
=i | 46699 | 23.977 [ 121.605| 16.0 | 66021 20.5 33.7 14.4 27.5 999.4 1012 13.6
L E & | 46730 | 23.259 | 119.660 | 43.0 | 66072 17.4 31.1 4.3 29.4 995.8 1007.9 19
P 46735 | 23.567 | 119.555 | 11.0 | 66062 22.5 32.1 10.9 279 999.3 1011.5 12.9
1 46741 | 22.995 | 120.197 | 41.0 | 65439 21.1 34.9 17.2 26.3 998 1010 12.2
KB 46742 | 23.039 | 120.229 | 8.0 65815 19.3 35.1 9 27.3 999.2 1011.6 12.6
B 2 46744 | 22.568 | 120.308 [ 2.0 66059 22.2 33.9 17.2 28 1000 1012.2 8.3
i % 46748 | 23.498 | 120.424 | 27.0 | 66029 19.4 35.6 18 26.6 997.5 1010.1 9.7
fe 2L [ 46753 | 23.510 | 120.805 | 2413.0 | 65988 6.3 22.9 -0.4 17.8 758.8 767.7 6.8
aa 46754 | 22.358 | 120.896 | 8.0 66075 19 35.9 13.5 27.8 1000.3 1015.3 27.4
I 46755 | 23.489 | 120.952 | 3845.0 | 64873 1.1 16.3 -17.2 11.2 638.9 646.8 17.1
2% 46759 | 22.005 | 120.738 | 22.0 | 66071 21.3 33.2 14.5 28.4 998.1 1010.2 8.1
= ¥4 46761 | 23.099 | 121.365 | 34.0 | 66086 20.6 32.7 11.1 27.5 996.7 1009.2 11.2
7 a2 46762 | 22.039 [ 121.551 | 324.0 | 65363 18.9 30.1 15.9 27.8 965.8 977.3 19.6
PPk | 46765 | 23.883 [ 120.900 | 1015.0 | 66044 15 30.7 12.2 23.5 893.2 903.9 6.5
o & 46766 | 22.754 | 121.146 | 9.0 66079 21.4 34.6 14.2 27.4 999.8 1012.6 8.1
- %K 46778 | 23.148 | 120.069 | 38.0 | 65854 21.6 33.4 16.8 26.5 999.5 1011.6 12.5
B 46779 | 21.903 | 120.847 | 29.0 | 66016 20.7 32.2 17 29 997.3 1009.5 9.7
L@ 46810 | 20.070 | 116.717 | 4.0 6606 23.1 32.3 19.6 27.9 994.6 1009.5 11.4
B AOWO08( 23.740 | 119.604 | 3.0 62421 22.3 30.9 10.9 28.5 999.7 1012 14.4
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a
55?6?42 xP(blk). xT(red). dTd{grn). Ws{blu)

526810 xP(blk), xT(red). dTdigrn). Ws{blu)

10 A 48T ¥aehp T35 (a)s X B2k~ (b)5 ki ~ (c)5 S-POL 2 MAWS ~ %
RLFRAGGRFARAF B LR s FEL(FARRRFE) $R5EAR
Tiohi# 0 F T EFEERFEICH F ARIR AEE Y 2 pF (LST) -
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46742 mon=0, hr=25

Ring: 10%, No calm wind

Wind avg:187/ 1.18m/s
Bin: 22.5deg

(Exclude calm wind)

tolal N- 85756
calm N= 1550,

B 13 XBE (46742)2-(a) # & F %=~ (D)k - °

46810 mon=0, hr=25

Ring: 10%, No calm wind Wind avg:188/ 1.71mis
Bin: 22.5deg {Excluds calm wind)

tolal N= 6604
calmN= 7, 0.1%

B 14 47 (46810)2 ()% & & % == ~ (b)h 7= -

S-POL mon=0, hr=25

Ring: 10%, No calm wind Wind avg:179/ 0.68m/s
Bin: 22.5deg {Excluds calm wind)

> 5.mis, N=1499,3
5.mfs, N

total N= 41079
calm N= 2362, 5.7%

B 15 X E*S-POL 2 ()% & 4 %=~ (b)k M -
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B 16 2+

C0093 2008 05/16~06/30 hourly wind data

Rng: 10%, No calm wind
Bin: 22.5deg

= 5.mfs, N=0. 0
= 5.mfs, N=19, 2.9

< 2.5m/s, N= 325, 50.4%
< 1.m/s, N=301, 46.7%

Wind avg:356/ 0.19m/s
(Exclude calm wind)

total M= 1079
calm N= 434, 40.2%

B 17 2 § %3 2008 £ 5 7 15~6
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42 =%~ 7 ~TEAM-R & S-POL § £ F# :

P F gk nz R0 FEsk@ * L EMETEOR 1000S3] § % @ & > H>tS-band (L £ 5102
A ) LR TR gRARATR S ErE RE L i @@?’/ﬁ»iﬁzﬁl%@ﬁ4602§_ T iEER S
DRt B T R R AEH R L BRIFEFIR S23022 0 T fRAT R R2500 % 0 b BT g
5% B LA %A (Dual PRF)> 7 § »cft § 35 * ¥4 (2% b i# PpLip) - *U(RCKT: 249.2 m-s™' v.s. RCCG:
+215 m-s)oE - mEAFRE £4 K Prh > Au[505°1.4°424°23.3°443°26.0°9.9° 14.6°
2 19.5° ERfEITR 5104 480 » ﬁ‘!ﬁ,{fylogﬁ_g*g\;_ RS L0 R SR S Pt
ZPgE 0 Bk M E £ (0.5°)PF 0§ F 990 & o

TEAM-RE it 5 2 5 X- R fE - §3 0 LK 531224 » § & % 2ud R g 4o
B §F T 620088 SR A 0 X H2008E5 0 67 T oa f AT R AEER 2208 - 8
# \‘%'ﬁv’,ﬁ”j’g BodeoFiucdriRE RTBAELE L AP g4 oKk T BoR R 2
MA - AR > 6 > ZFEREFFHRE2 KT 2 45 R DT RER » Flpt 225 LDR
STUEL (S5 E A B AR S K- ) kT TR E BT SHZ (T ) VE (E
Bk ) 2 BB TR 0 & T 3k B Zpr > Ogp~ Kpp o pny E R Slice FE T AR D W DR T
f B EFINA & F 00 R FE T B B A LR 2008 A F AR HH AL RRE bt Wl (4
22.7527° » K 5120.4687° » F BRS3X € )0 BLRBERI002 T o FAHGEIT RIS 0 B L R
S155°F]245° 5 @ % T gy e A £ F 11k > A B2 1 0.5° 1.8°52.6°3.6°4.7° 5.5°+ 6.5~
9.1°412.8°+14° fr15° 5 = A = L ##4 7~ = WA 45 °2009% & 3 § in % % &£ &4+ 5 (120.2094°F
23.48308°N)fLip] > 2010 & & F if F 5 e 2242 % % & B 3(120.5744°F 23.0112°N) e -

S-POLd % R4 ¢ (National Science Foundation) F &% > £ - i + 4|7 454 LA # & 58 K
g d 2 BREFTES > R F A4~ 7 ¢ < (National Center for Atmospheric Research ) 2 i
LA B2 m R G R R - L E iR § ECP-2 o S-POLJE1996 & fx* {2 $]2008 & > X
$Ae 18 A REA S AR % 0 2008E & 3 F iKY FRTF SR EFTEP] o T A I RF £ 4
K- T2 Ka B FER O HEFpt a0 22008 &9 R ERFRBRER o 2 SRR 5
W F MR R RERA DN R KT R EER KT E LD THER 2 THE S kT L
PEARC TNV BRI T Sg e Wk F S F S (Zy) ~ £AF S (Zpr) ~ R
(LDR) -~ ikimsp M %lic (phv) ~d T RA A Fd B hBFF BRI T EIHFAREE > 7
P S-POL*edid & .8 s Hipieit §ifen- L 0™ (75 ' /s) oS-POLEA T * 3 BT HIIRR
RFARE ® 0 - BERT YR A TGV E R TRRITY L F R R T RE RN
33w s> ¥ S-POL~ & * i;g;a’;‘aj;éji BERTEAEAL BRSNS  F 7 EREFAE B (kR
FEER) R R KA RIS (AT e L L BB

EFFTEFTHE > FACF AT L sweep 2 fh % #3550 &£ F £ 1 NCAR (National Center
for Atmospheric Research ) #77% 2_ soloii #t%8 X (T3%hiE > 1 & %i{EH BB L LT AR g 33 3
Mo AL AL A R M A2 B A w il R F 0 FlS G h VO RRIZ 2w i & (Nyquist
Velocity)) 3 %2> FIp» B b2 % § 43T - § 5 3 B4748 (folding Velocity) 2 % » #7120 > i
“,fi*"' SRR ) R ﬁ*uw;;l# #4282 [Tk B IFF §% (unfolding ) o & (s » A ¥ (B9 - e &
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D REREPRS B E RASEAE 0 T AAMERY T E -
k LB A EE s A P et r&._rf/w\,‘ i
LFEF S Sl Bg R »gd 2 Y > TPV RFRBTLIFLZ AR H 0
5 . _%;E—H)—i'éia%:ﬁ,5%73‘,&%()%\;][5&3&2}3{0%S%ﬁ_‘,},?ﬂ}]ﬁ%&zpﬁ
BRTRES P TETRELRFTH 0N LG LHLRH ARL T L3R FTH
FRRE SR ITEAT F IR RFITEG & <CG+KT>’fﬂﬁy}&«ﬁ'ﬁ;ﬁé@;gm FEE
SEPAEA F AL 6 U g 2 fleh ol LARMTHET L2461 o SPOL $1- nF
B2 e onk o B BRTAEE AL RH o F T 2008 # 67 18 p 2w RBR
PEEEL B ERG RE 100 28 0 2 - T EFEI Y FFESS 0 R R RRI T e 2
15 &M

R FEFH > LFLAFTEE
' 11

-+
B
-+
E 3

sﬁ“m {

ﬂ

ki

%5 ??;r; CBTERFFEF LI RBR I RBRTIEELLETA- T A o

B R p (i?i) CG+KT | SP+CG | SP+KT | SP+TR | CG+TR [SP+CG+TR

0745 X o X X x o

2008-05-26 | 0752 X o X x X o

0800 X o X x X o

0007 X o X o o 0

1.0 == 2 | 2008-06-14 | 0015 X o x o o o
0022 X o X o o o

1845 X X X X x X

2008-06-18 | 1852 X X x x X X

1900 X X x X X X

0745 X o X X X 0

2008-05-26 [ 0752 X o X X X o

0800 X o X X X o

0007 X o X o o o

2.0 =2 [2008-06-14 [ 0015 X o X o o o
0022 X o X o o 0

1845 X X X X X X

2008-06-18 1852 X X YAN x x X

1900 X X A X x X

3022 0745 X o X N X o
2008-05-26 [ 0752 X o X X x o

0800 X o X x X o

2008-06-14 [ 0007 A o A o o o

0015 X o AN 0 o 0
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0022 X o A o) o) o

1845 X X X X X X

2008-06-18 | 1852 X X YAN X X X
1900 X X VAN X X X

0745 X o X X X o

2008-05-26 | 0752 X o X X X o
0800 X o X X X o

0007 X o X o JAN o

4.0 =2 [2008-06-14| 0015 X o AN o) o) o
0022 X o VAN o o o

1845 x x X X X X

2008-06-18 | 1852 X X X X X X
1900 X X X X X X

4.3 ASCAT (Advanced Scatterometer)f#h b 352 & 5 BF 7

%1999 & 67 19 pw > BEFLFFTACFEEZHERL (FLR ) SRS SEA RS
PR BRI Zan Y PEZPBE REE N H o Ra o d S R E D ke R
Bh 2 Betge s Famo fer %55 AFFL o f QukSCAT k= 218 > APl v #r- i &
Blz_ 1T & b e fok @& > 2 QuikSCAT 2 »+ 2009 & 11 * I %% fpip] -

ASCAT (Advanced Scatterometer)$s ;‘ WEE ZSEF R E o p 2007 & 30 KW E 4NEE E
R FE A 2800 2L A - BEE D LA K (ZAF ) SHENTT g R %
Frm o Wi o #ed 2R (Ascending Time) 5 0130UTC » "% 2 pF & (Descending Time) %
1400 UTC - ASCAT 7 Bt R G 5 125 22 » @ % CRLES5225GHZ 2.4 » 72 % % X 3|2 2
FHAREF RPIEAG R H o R F A FR CFEIR - BENEZ RIS X F e
7 ARE < hfler o 2t 2008 £ SOWMEX #) FF #7012 B B R 20 b 357 2T W n3p4R 2 *
NP RN R FINTAIEZE PFenpg? ¥ o bk 2R R FLE-HRF R FTHEKIEITHG
ZRRCH R RS R FREFF B d hEEMRT LK K2 36 4 H(perturbation pressure)
# e F R4 88 17 Gal-Chen (1978)% Liuetal. (1997)e77 j2 o A v L 2 % ¢

7(X,Y,2) =7y (2) +7'(X, Y, 2) (1)

CP
né,@ﬂ:’z;ﬁ‘@ﬁ:(g) P,=1000hPa - R 3 3L 18 § ¥ #ic> C, 5 &Ry # o 1, 2454 T R4
0

S AR T U E 5 (2)% (3)7% (Gal-Chen 1978 » Hare et al 1981 > Hare and Ray 1985)

(i a— 8“ WV oVu-f-F)=A @)
X C6’
872

F)=A, 3
oy C6‘ at 2 @)
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SURIE-SER=E W RGR &

B or' , orn' 5
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¥ {8 | Poission = 473\
oA
v%e@&+—i &)
ox oy

dpt s AP R RERES R FENE B R

$22010 # 7 % 6 P2 B %5 6] # 1347 UTC BRI T2 % 6 b H4c 2 4 17(B) 18~20) » £ *
Cressman (1959) 18 & & #cie 7 % LA 17 » #- ASCAT b #- ] £ 3 0.125°%0.125°% 4+ » F % s 4
A2 h HFRAF FIESF RS (R 19) £ 5FRS2 G35 (B 20) - K3 § BRET
FI-BERFRLEEAFRNE L FROGERFF RS PSS R ek FRBHA - L
FRFOG A ZRIIFEAFREY PR AAFE- B 1RS> SEALENE] ARG
jrenipdRdnd 3 FT > EENEMAAL ) RBEAFLEE P LB R UCEHF AR 2
EIE NS R SR s R el
1347 UTC ASCAT and 1200 UTC surface winds on 6 July 2010
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B 192010 & 7 6 P 1347 UTC ASCAT /% & b 3~ $# § B H-2
1200 UTC 6 July 2010 vorticity and divergence

B1202010 & 7 7 6 p 1347 UTC ASCAT ;% & b 3494 (a)iF & 5~ D) 403~ (o) ¥ 3

M 1}% B3 e

1200 UTC 6 July 2010 analysis wind and B;
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