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I. REVIEW



FORECASTING SEVERE CONVECTIVE 
STORMS 

S.L.I.M
SHEAR. LIFT. INSTABILITY. MOSITURE.



WHAT’S A SOUNDING?

TEMPERATURE

DEWPOINT

**That’s it! **

Everything else plotted on 
a sounding is derived from 

those three values

WIND



WHAT’S A HODOGRAPH?

X-axis = u-component 
of wind (from the west)

Y-axis = v-component 
of wind (from the 

south)
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WHAT’S A HODOGRAPH?

0-1km
1-3km
3-6km
6-9km

Wind with height is 
plotted as a line. 

The start of line is the 
sfc, the end of the line 
is the highest height.



II. READIING A 
HODOGRAPH



BASICS TO READING HODOGRAPHS

x
Distance from the 
origin is the speed

Direction from the 
origin in the direction

x

xSW – 80kts
SE – 40kts

NW – 60kts



BASICS TO READING HODOGRAPHS

0-1km
1-3km
3-6km
6-9km

Each point on a 
hodograph represents 

the wind at some level.

You can draw a vector 
from the origin (0,0) to 

the wind line to find 
the wind at some level



BASICS TO READING HODOGRAPHS

0-1km
1-3km
3-6km
6-9km

A WIND *FROM* 
THE SSW! (~37kts)
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III. WIND SHEAR



CURVATURE!

Wind shear is greater if there 
is a greater *clockwise* 
change of direction with 

height 

0-3km Wind Shear:
Dir: 350° -> 30° = 40° 

ANALYZING WIND SHEAR - DIRECTION



ELONGATION!

Wind shear is greater if there 
is a greater elongation of the 
‘wind shear vector’ between 

levels

0-3km Wind Shear:
Spd: 11kts -> 50kts = 39kts

ANALYZING WIND SHEAR - SPEED



SHEAR VECTORS

0-1km Shear

0.5-3km Shear

0-4km Shear



IV. STORM MOTION & 
RELATIVITY



LM: LEFT MOVING 
SUPERCELL

(Bunkers et al. 2000)

MW: 0-6km MEAN WIND

RM: RIGHT MOVING 
SUPERCELL

(Bunkers et al. 2000)

DTM: DEVIANT TORNADO 
MOTION 

(Nixon & Allen 2021)

STORM MOTION ON HODOGRAPHS

0-1km
1-3km
3-6km
6-9km
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A RM SUPERCELL 
WILL TRACK NE 

AT ~45kts

STORM MOTION ON HODOGRAPHS

0-1km
1-3km
3-6km
6-9km



BREAK – QUESTIONS?

NEXT: IMPORTANT QUANTIES FOUND ON 
THE HODOGRAPH



V. STORM RELATIVE 
WIND



The ‘wind’ relative to a storm’s 
motion.

A storm moving through an 
ambient background wind field 

‘feels’ a ‘wind’ ‘blowing in its 
face’.

This wind felt by the storm is 
the Storm Relative Wind (SRW).

IDEALIZED SUPERCELL

BACKGROUND FLOW (BF)

THE STORM RELATIVE WIND



IDEALIZED SUPERCELL

BACKGROUND FLOW (BF)

𝑆𝑀 + 𝐵𝐹 = 𝑆𝑅𝑊

where

THE STORM RELATIVE WIND



0-1km
1-3km
3-6km
6-9km

The ‘wind’ relative to a storm’s 
motion (in this case, ‘RM’).

The Storm Relative Wind 
(SRW), in a very simplistic 
sense, “blows air into the 

storm’s updraft”. 

STORM RELATIVE WIND ON THE HODOGRAPH

IDEALIZED HODOGRAPH



VI. STORM RELATIVE 
VORTICITY



UNDERSTANDING VORTICITY

VORTICITY: a vector quantity 
that describes the rotation of 

air about some axis

h
e

ig
h

t



IDEALIZED HODOGRAPH

0 km  

3 km

STORM RELATIVE VORTICITY

VORTICITY VECTOR

where vorticity = (𝛁×𝑽)

Thus, by the RHR, environmental 
vorticity vectors are normal to 

the environmental wind vector. 

STORM RELATIVE WIND VECTOR

If the environmental vorticity 
vector is parallel to, or ‘along’ 

the SRW vector, then the 
environmental vorticity is 

“streamwise”.



IDEALIZED SUPERCELL

STORM RELATIVE VORTICITY

IDEALIZED SUPERCELL



IDEALIZED SUPERCELL 
UPDRAFT

WHY VORTICITY IS SO IMPORTANT

UPDRAFT MOTION
IMAGINARY ‘BLOB’ OF 

VORTICITY



VII. STORM RELATIVE 
HELICITY



IDEALIZED HODOGRAPH

0-3 KM STORM RELATIVE HELICITY

STORM MOTION VECTOR

0 km  

3 km

Conceptually, it is defined as the 
area swept out by the curve of the 
hodograph and the storm motion, 

over some depth. 

STORM RELATIVE HELICITY

HELICITY: property of a fluid 
that represents the potential 

for helical flow – a measure of 
the air’s potential to rotate



A NOTE ABOUT STORM RELATIVE HELICITY…

𝑆𝑅𝐻𝑑 ≡ න
𝑧=0

𝑧=𝑑

𝑉𝑆𝑅 ∗ 𝜁𝑠 𝑑𝑧

Low SRH is not always bad, 
and high SRH is not always 

good  

Forecasters should diagnose 
both terms, SRW & SRV, 

separately for a full picture



BREAK – QUESTIONS?

NEXT: IMPORTANT QUANTIES FOUND ON 
THE HODOGRAPH



VIII. HODOGRAPH 
SHAPE



0-1km
1-3km
3-6km
6-9km

HODOGRAPH EXAMPLES

- Large SRH
- Large Streamwiseness 
- Strong Storm Relative Wind



0-1km
1-3km
3-6km
6-9km

HODOGRAPH EXAMPLES

- Large SRH
- Large Streamwiseness 
- Strong Storm Relative Wind



0-1km
1-3km
3-6km
6-9km

HODOGRAPH EXAMPLES

- Moderate SRH
- Large LL Streamwiseness 
- Strong Storm Relative Wind



0-1km
1-3km
3-6km
6-9km

HODOGRAPH EXAMPLES

- Large SRH
- Lower Streamwiseness 
- Very Strong Storm Relative Wind



0-1km
1-3km
3-6km
6-9km

HODOGRAPH EXAMPLES

- Moderate SRH
- Very Low Streamwiseness 
- Strong Storm Relative Wind



0-1km
1-3km
3-6km
6-9km

HODOGRAPH EXAMPLES

- Small SRH
- Large Streamwiseness 
- Weaker Storm Relative Wind



0-1km
1-3km
3-6km
6-9km

HODOGRAPH EXAMPLES

- Moderate SRH
- Moderate Streamwiseness 
- Moderate Storm Relative Wind



0-1km
1-3km
3-6km
6-9km

HODOGRAPH EXAMPLES

- Small SRH
- Low Streamwiseness 
- Weak Storm Relative Wind



HODOGRAPH PARAMETERS

≤ 10 kts ≤ 0.001 /sec ≤ 50 m²/s² ≤ 10 kts

15 kts 0.005 /sec 100 m²/s² 20 kts

20 kts 0.025 /sec 200 m²/s² 30 kts

30 kts 0.03 /sec 300 m²/s² 40 kts

≥ 40 kts ≥ 0.04 /sec ≥ 400 m²/s² ≥ 50 kts 

SRW SWV SRH BULK SHEAR

V. WEAK

WEAK

MODERATE

STRONG

V. STRONG



HODOGRAPH PARAMETERS

› SRW is the best predictor of whether a storm will be a 
supercell or not. Thus, societal impacts from supercells may 
be sensitive to SRW.

› SWV is the best predictor of whether a storm will have 
sustained low-level rotation (LLMC, tornadoes)

Peters et al. 2020
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