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Fig.1. Pressure perturbations arising as an
updraft interacts with an environmental
wind shear that (a)does not change with
height and (b)turns clockwise with height
(Adapted from Klemp [1987].)
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Fig. 2. Linear contribution to dynamic pressure
perturbations. (Markowski et al., 2010).
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Fig. 3. Nonlinear contribution to dynamic
pressure perturbations. (Markowski et al.,
2010)
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Fig. 6. SRH-CAPE diagram of various weather patterns (during the survey period from 2008 to

2010).
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Fig. 10. SRH mean absolute error (MAE) between various models objective data sounding and Ban-
giao sounding. (during the survey period : from March 28, 2011 to April 2011, 26, a total of 60

cases).

MODEL SOUNDING }! 6HR SRHAS I ERMAEIH
(20114£:3 H 281 %24 1 27 H 604 %)
39.41
_— Seas] 608
s LT
30.00
25.00
2000
1500
1000
.00

0.00
SRH MAE NCEF OP5*0FS  TMA_GSM_SZ100 V2 MA_KSM LAFS_ WRF 9KM WRE_MOL_5

(m2/s?) MODEL

E11. REEZEEZESRH 6/ \NFTHHRS BRI ZESRH  MAE({#20114E3 5 28 HE20114E4H
27H - #EEt60EZ)

Fig. 11. SHR 6 hour forecast of mean absolute error (MAE) between various models objective data
sounding and Bangiao sounding. (during the survey period : from March 28, 2011 to April
2011, 27, a total of 60 cases).



MODEL SOUNDING 1 12HR SRH AT ERMAENH
(2011413 H 28 H 34 1 28 H 604FEH:4)

20.00

10.00

a.00

Ny Iy Iy EC p L4 Wrp
SRHMAE EP*ORT‘G@ -GSy 32156:?5;' ~Plasep, 35P3~ WRE. DWMG"- 5

(m?/s?)

MODEL

el 12. [E]E 11+ {H Ry 12/ NRFFHEC MAE(fE20114E3 H 28 H 22201144 H28H » #EE60{EZ) -
Fig. 12. Same as Fig 11, except for SHR 6 hour forecast of MAE. (during the survey period : from
March 28, 2011 to April 2011, 27, a total of 60 cases).

A ST 22 B P S0 SRR R DL R SR 5
THHR 0T B 1E RS B o Bt A R P
T RYERSE
1. BR K S B 1) & AT T I mR

(streamwise) 4 BEA S HBAEISRH -
HE B\ U A] B K S o B KOS
ErEREE.L " EEN A (cross-
wise)HI[ES -

2. WINSE#iFstorm motionZ 0% 6km
e JE G (mean flow) Kk w] A1 FH 2% ]
BRI HE a8 o JE g% 2 ) Bl
B LR EEL T0E6kmAymean
flow ; X0.75=)RF&M%&E ; " 0E6km
Fmean flow ;| JEE30E A= " storm
R AL o o 7K S B ) & B A (A
15 T Y 3 B AT 7 BB R IE AL (T

14) B E A2 SRHAEWINS i 3

HIRZEL BRI -

(D% Historm-relative wind vectors
OkmZE 3km fi fifi H Az 2 ] T =
Ly EAEOkmZE 6km iz SEH5 Jal (mean
wind) [A] & °

(2)E+ESRH{ER; » LL19765 Maddox
30R7S{EFKALOkm 2 6km S 25 Jal /Y
TS%PE Ry i\ < B 5H » Ba0E
6 km - £ JEH A1 A5 NE i 30° - HIA]
SE H L O Y 6L L A B (FEWINS
JRAS e o R R RO BEUR AT IR By

Fa ) TR E RS ) FE AR
o Tk R B RREEE)
[ & e

(3)DA s Ry AL e - HWINS Jal £ fis o A



HSATH RS (RS FE17 A 0km
B 3kmEL Bz T5 1) A 4 B ] 15 R
FMYSRHIY -

3. SRHE{EAH EFMN AL E LoE

3km 5@ & A R Z AH B R A & A AL T
FER WIS o 8 A ) e o 1 B EE A
Ry IE » B B e 0 B BT R - R Ry
,%\ o

AR FERIRE R - AR KRR
SRH-CAPERH % & 43 i 74 R& IR L EL A4
SRy =1/x7E 58 — RIRAY R E P -
] DA 2% B 2 v L S 3 I B 2 O A 2
HERAE T R SRH{E B3 CAPETH |
G N - el DL BAE T mAYSRH{E
EL{ERYCAPE(H , B2 " EAYSRHE S
(JCAPEfH , ZBREE NHEE -

- EHT $E 8 1 78 58 3 i K S H B
IRF - BIRA S0 RE(CAPE ) B Ji 28 AH
R e B (SRH) 2 [ W9 AH B Sl e 3 e
MEHT BEBA » 58 EH K ARE T
REEEBK - AR FEHHEHI(RE & - 18 e B
FRBOEES ] » EHETHY 19718 58 %
kA% » EHIZ 11934 16/197
(a8 220.081%) ; EHI=0.75f9H]
HH17/197 ((5HE{HZ£0.086%) » Hrh
DASW-SJEAIAE 1261 Fy e % » TCERIR
JEEIAESHI o (AL - ARIE A FE 4G SR
R EEEILESMIEEHIZ 0.756F - I
ol B 5 A5 R IS 3 0 L 2 ([l 6)
MEHI=0.50093:432/197 (fh#E1E %
0.162%) o W7t 2 18 Jb 50 % i L 2
A EHI{E %58 2 /N A Brooks % (1994) i

HIRFE - DL & Davies-Jones(1990) ff
W FEAY RE #& EUE Z1H -

- EEWT 92 SR M A H DY R R R K SRR

SRH » CAPE );EHIfy & 55 E - fESRH
Jim : T SW-SHE L P EUE R i
PTCERYRE 5 ERTTS %o fB bb H At H AU
#h 2= (E7) - fECAPEJHE » " SW-S
JB , R EERE - BI7S%E IR RS
(E8) - fEEHIJjM » "SW-SH , B
F>40dBzH | 2 HHEERE -
EEREAK "TTCERIRM 4 BIRTT5%
B T>40dBz% , ~ TSW-SJ& , -~
FIESW-SEAY | #REL S ([&9) -

BB ARSRE #1465 - K60 H

2011 FEHFFMEZKE » R
NCEP_0P5*0P5i = 2 MAE By /)N »
KU E » HXEWRF_MO01_5 &
([ 10) » fij £ XS R HTH #3548 6 0[]
20114 HFEE » INCEP_O0P5*0P5
A THEEOHR L I2HR ZMAEY
Fode o/ AKRBIEE - HX R
WRF _MO1 5 fExC(@E11K&E12) -
R fE HEEXRD - /& nER
NCEP_0P5*0P 55 =X sfciifi B FHH -

- WINSR#fEH oz JB B [ o 4 0 2 6km Ay

By - HISPIgE(AVG WIND)EER ©
DL TS-SWEL , Bl f - B8R H A7
JAS-SW R it g J& U] T &l B (down -
shear) » By AR [ KR
(DBYFREB S ERE] 5 XS-SWE
Ay EA - LI TR R 8
W EE A & AR [RER )



FFERRPEE R MR ] JRER DRy 8
e R T EE AR R R R =R -
I A AT R BR R K S
)& 0 BEE H R BRI R ) [ &
BNEA e L& ik - Bt it
SEHUR » AEEEILAE I T S-SW
J& o REFFE 7T /KPR & H
HE i BRI Y 1) R AR - HOE P
TR FEIERISRH » CAPE{H IR o
I S-SWIE SR - [ L E i srag - IH
R U7 e [ Y TR AR K+ 028 3km
SRHIYRE B & 5 « 59 il S bt 5
150 > S E B AL 2 S-SW R H i
o 17T 2 1 G v 1 A L8 P L —
STHETAIWKE-SEJE » 850hPalk W-NW
JR + TR AR g 7K S 1 R iR IR A T
EH - FIRFAIN-NE - (K& 05 1a) i 55
K o KL T T » SRHEBE & 2
WIE R R K AESRH K %8 42 84
ANEF - g B R RERY - T AE B8
T 3P 5 1% 22 18 I S 1 R b R AR
JR > SRHE 5 & iV % -

E[H]

ﬂ

wiNEE YA

AT E B DR B R R 22 R
Ry BERE » K] IE IRF 2 1 fife A 25 1K 2 FL IR
o T B AT o 5 8 v R Y By 22 fige AT
JR 1)~ G R T A A S R 5
KR HREEBIEMNE MR REE
FHREYE R AR I DAV EE - R 53 7 R AT
BR5Eh o BS REINCARFT R R H Bk
IR FE#ER (Auto-NowCaster; ANC)ZRHf »

tﬁ

FIHERFRE NSRRI E R AR - 2
T GIRF(OE] 1/INRF ) 1057 38— SEAS BE 7347
B HREME A EE AN - BE
B A~ BCR BLSS E BE A A B S
R HHCAPE » SRHZBEHRAEY) -
R U SRHTE #5552 AINCEP_0PS*
OPSHE A FHIRAEOhr 2 12hr K MAE [y %

AN KRB EE - N IL AR 0 IF
> R[22 NCEP_OP5*0P SR A 2 175 B 71

#H

FIFSRH ~ CAPE ) EHT ¥ A %
KRR e T A H B T HE i A E A
MBI L NS RERY E &35 - I HAE
BB S 15 A T B BRI Y
F o G40 = FH A I i R S () 22 8 o
2% 4 55 KM AY FHIHIFE AL A% B & (CHECK -
LIST) "] & il ASRH [, EHIFEH#

A~ FEE

AR SCHEET 53 HT2008 4 220104 i
197 fE RNl 52 » BRI R R REZ
EZ » e R 2 3ISRH - CAPE JZEHI

5 22 953 BT B TE A 2 1 L O T A
W% 3 765 6 U L9 O T o A S ) I P M
B Hb S 2 MEHIZERE — 2%
SRH - CAPEWE ER A # » HAEMLF
BLR QIR B AR Y F 5 I #HE 2 e
F o S5 AT S8 AT 15 09 81 B4R 5 | B A
A ANAL R
(—) kB SO E Rz 5% - v E4SRH

) B 1 B AT 13



SRHHY V7B 5

BRI A G B LR

\
v

Ml 8 1 & > @

~e=ET f_%éfli;ﬁﬁﬁ‘*z}s ﬂlgj_gif@:_:, .

BY%

e RGPS AR lting) B H 8K trtching)VFF |

e —— /[ — oy Vigw+ i:r'_,"\\-
WpREE T | o
L | &

méRI:I?

[ 13. SRHEIERBE A F- e
Fig. 13. The SRH physical mechanism process map.

() AE B\ ] I 5 7 ) 2 B % s T B
AE 14 o Ho ok BIRFFEE R T EH
% BB ELNE - B 4B0UR
JR =R 2 T A230% - B 20
KTS -

-

(=) "S-SWJ , fEHfESRH » CAPE Jz
EHIE M 5 E & 7 T ¥ 8 I 8 i i R
REEA -

(P9) SRH-CAPERA % B 2 B /& dhfiy=1/
XTEER — SR AR B - 2 ILED
b O B 2 W] BLAE T R SRH
HE S CAPEME , BREE - thoJ DI
HAE TSI SRHE BL{E A CAPE(H |

5 TKAYSRHE S HCAPEE | 28R
5 o E R LA EHIA R 505 12 0.75
IRF > BRI E R R R -

(f) EEXAISRH ¥]44%; » ANCEP_0P5*
OP5SHE 2 SEE fE B 35 72 (Mean Ab-
solute Error; MAE) B iz /N o M=
SRHTE# /R LINCEP_0P5*0P5 =,
FHERIE6HR 2 12HR Z MAE By 35 /)N
AR BBRE - HXEWRF_MO1_5
fi= e

() HE ZE B Z2 15 0 - 6% T 3 5 R K g
S-SWE#5E + SRHAE & & Z i i i
FEFE K » TESRH R AAE 75 4 B/ MR



02 _Horizental
rticity.yectors

Hodograph

fEl 14 JEVE i o o 25 v R ) R

Fig. 14. Various vector relations in the hodograph.

A e B R RN o 7 ST @
Wik o JA A N-NEE - SRH{EFE
BIH R -

(B) B EWF7EEE - 2@ LI HE
Him R #2EE TTCRTEL | &
FSW-SEEY | Ja £ [ 5E 1 b DU i
BE% o m "IESW-SEA , & T
BEFENE QAN —E 2 IEE A -

V) HI I S W 2215 50 » 15 7K S 16 1 i
FARHCINTE R iR E -2 1B WF
- 1% i P N 2 B v 9 C AP BRI i 1
K o M LR SRHEE v DR/ » %
AL Ry B fE -

(L) BRI R A IIREESRH ~ CAPE L EHI
ZHETERREE R R -

AREE

AR IERISE K - 25 ZH kBT R TH
L EERMESR - BUEEREXR - 5
T RRHGHEmEER , - WHIER
EERR LR - HE SRR
T B SE S T I AR R R R T
AR - BLoh - [ 952 A B 12 11
BT B A e B AE RO 17 B A 0 332 2%
R% - BB EREZHI -

Tt 2EXR

T, 200552 H A FEA A R
St B 5,409

LES » HEHE, 2005E3 7 B AKX QA
F#E iy, 5 R SR G H AR, BB 115

A



Fl. RRIUREEASRH ~ CAPE R EHLZ SE MERA % -
Table 1. Weather patterns qualitative relationship between SRH, CAPE and EHI.
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An Applied Study on SRH, CAPE, and EHI to
Convective Storm Forecast over Northern Taiwan

Ding-Yi Lin
Central Weather Bureau, Taiwan, R.O.C.

ABSTRACT

Convective storms (CSs), characterized by limited spatial and temporal scales, are among
the weather systems that primarily cause meteorological disasters in Taiwan. Despite CSs’ profound
impact, weather forecasters have restricted ability to issue early warnings of them. As a result, to fully
understand how CSs are triggered and how they can be correctly forecasted in advance is definitely a
very important issue. Storm Relative Helicity (SRH), Convective Available Potential Energy (CAPE),
and Energy-Helicity Index (EHI) are significant parameters that are commonly utilized by weather
forecasters as tools in prediction and scientific research on torrential rain events; but few studies
have proceeded about systematically analyzing and applying these parameters in connection with the
characteristics of CSs. Accordingly, this investigation employs the routinely operational information
from the Weather Forecast Center at the Central Weather Bureau as a basis for CS forecast research,
so as to improve the short-term forecast ability and thus to prevent and mitigate related disasters.

In this study, SRH, CAPE, and EHI are utilized to investigate the climatological characteristics
of CSs to attempt to construct a conceptual model for CS prediction under certain synoptic
meteorological conditions over northern Taiwan. The associated essential concepts and theories are
reviewed first, and then, after quality control being conducted, statistical techniques are applied to the
collected data. Verifications on the initial condition and 6-hr and 12-hr forecasts are also made for the
SRH based on the sounding data by major numerical models. The primary results indicate that SRH,
CAPE, and EHI have great potential in the short-term prediction for CSs over northern Taiwan and

can be further promoted in the operational forecast.

Key words: Storm Relative Helicity (SRH), Convective Available Potential Energy (CAPE), Energy-

Helicity Index (EHI), supercell, streamwise, crosswise, hodograph, box-and-whisker plot.



