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1. 200hPa cold trough
2. 500hPa cold trough or wind shear

Gust front monitor and forecast

/

\

Convection triggered by gust front

3. 700hPa warm shear
4. surface warm low pressure

Radar: formation

time of gust front

Radar: location of
gust front

Radar: gust front
propagation

1. 700hPa meso- a warm shear
2. surface meso vortex/shear/convergence

ocation, time and change of original ~\
/L convection
NWP: Tmax

Convection Temperature
(CT) forecast

Extropolation: gust
front affect area

Y

Modified T-LnP

»

Vector
composition: gust
front moving speed
and direction

Mesonet: surface

sisAjeue 0sa|\

NWP: surface wind
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sisAjeue uoneayieS

Forecast location of
original convection

Forecast time of
original convection

v

Mesonet:Modify CT

by observed Tmax

l

Revise location of original convection)

l

/I

_/

More than 2 gust
fronts

Radar: height
of gust front

(H)

NWP: LFC

NWP: convective limit above
300hPa by modified T-LnP
Tocation of Satellite: overshoot of
storm genesis| | Radar: convective cloud
triggered by location Radar: echo top > 10km
gust front Radar: height of intensive
echo (>40dBz) >6km
Radar: max base
time of storm reflectivity>55dBz
genesis Radar: @7 \/7_ N
triggered by time = J2(CAPE -CIN) =20m/s
gust front Meso vortex or wind shear
last>3h

LFC by Modified T-LnP
With NWP or observed Tmax

‘ NWP: surface wind

location of most severe
convection

\

Convection propagation by

‘ Radar: Cotrek wind o
vector composition

time of most severe
convection

‘ mesonet: surface wind

/

Gust fronts colliding forecast

\

‘Satellite: original convection location ‘

‘ Radar: original convection location

—

(Revise time of original convection)

v

‘ Satellite: original convection time ‘

A,

‘ Radar: original convection time

N

/

1. CAPE>1000 J/kg, K>30, S1<0
2. 0<CIN<<CAPE

3. LFC<=3500m

4. Relative Humidity(RH)>=60%

Radar:
convection decay

Satellite: cloud
decay

Gust fronts move
away from the
parent storm

Extropolate:
i geometric center
of gust fronts

Mesonet:
convection decay

Radar: Height of
gust front (H)

v
Extropolate:
colliding site of
gust fronts

NWP: A9, 6

V=K. |gHAY
7

Mesonet: A9, 0

Radar: gust front
propagation, velocity

Extropolate:
colliding time of
gust fronts

and direction

Mesonet: surface wind

Vector composition:
propagation of gust

fronts

NWP: surface wind

Fig 12. Work flow to forecast convection triggered by gust fronts
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Phenomena and last time

Area of echo top
above height of -
20°C>100km,
last time>3h

Radar: echo top> height of -20°C
NWP: convection limit> height of -20C
Satellite: overshoot

Intensive
storm

T-LnP:Wind shear within 5km>5m/s
400hPa RH< 40%
Radar: Height of intensive echo> height of 0°C

Radar: top of
intensive echo above

Big hailstone

Rmax>55dBz height of -20°C
VIL>20kg/m* Possibility of HI>40%
Hail Index

»| Drag effect

NWP+mesonet: temperature<2C Solid precipitation

evaporation

NWP+mesonet: temperature>=2C 2 Liquid precipitation

Thickness of RH>60%>3km
Wind shear within 5km <5m/s
convergence at low and
divergence at high level /

Mesonet+NWP+radar: \
Low level jet \
Lifespan of base reflectivity

Radar: Lifespan of base { above 30dBz >1h [BiEs
reflectivity above 30dBz >1h Retrieved rainfall by radar pour
Retrieved rainfall by radar and and satellte>15mm/h
satellite>10mm/h NWP: W>15m/s
NWP: W>10m/s
Mesonet: propagation velocity of gust front, U=k’ Vp »

Radar: Mid Altitude Radial Convergence
divergence at low level
Descend of intensive echo centroid
NWP: MBPI>1

High wind

Strong outflow,
intensified gust front

T-LnP+NWP: buoyant energy about 2200 J/kg
Wind shear: <4 m/s 6 km

»( Lifespan of storm: about 1 hl)
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