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To improve forecasts of Atlantic hurricanes, the US Hurricane Research Division has 
flown "synoptic flow missions", in which one or more research aircraft deployed a large 

number of dropwindsondes to define the synoptic-scale flow around hurricanes. As 
rawinsondes, dropwindsondes measure vertical temperature, humidity and wind profiles. 

Unlike radiosonde balloons, they fall, suspended from a parachute. The added 
observations specified the "initial condition" more accurately for the computer models so 

that the errors in the predicted tracks have become about 16-30% smaller

The Australian Bureau of Meteorology has experimented with a less expensive 
'aerosonde', a remotely-controlled aircraft that can remain airborne for many hours. In 
1998 the aerosonde flew in the vicinity of tropical cyclone Tiffany near Port Hedland, 

West Australia
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Hurricane Rita FCSTs for (a) 72-h, (b) 48-h, valid at 06Z, 24 September 2005 and for (e) 48-h, and (f) 24-h forecasts valid at 

12Z, 24 September 2005.
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Hazard Mitigation Modeling System for Cyclones
European Center for Medium Range Weather 
Forecasts, U.K.
•3D Initial State Description of Atmosphere

PUM
(Cyclone 
Model)
20 Km grid

6 Hourly Cyclone/ Depression Forecasts
•Wind Speed and direction
•Temperature and Gradient
•Mean Sea Level Pressure 
•Rainfall

Rainfall 
Model
`

WES

Rainfall Forecasts & Observed Data

Source: Observation
•Initial Rainfall 
Distribution
•Heavy rainfall 
Points
•Spatial Gradient

Blends observed and Measured RF

Surface Wind 
Circulation and 
Pattern around 
cyclone

PUM
Central Pressure/ Pressure 
Drop
Radius of Maximum Wind
Expected Strength of Wind 
in 4- quadrants

WHM

Storm Surge Model

WH Maps Indicating
Damage to houses, 
Crops, Power Lines, 
Trees etc.

Storm Surge Inundation 
Maps indicating Levels, 
Extent and Spatial 
Spread, Duration 

MIKE 11

3D-DEM

VALUE ADDITION
•Damage 
Quantification, 
•Advisories for relief 
planning with lead 
time 
•ICZM
•District-wise Storm 
Surge Preparedness 
Plan, 
•District-wise 
Remedial Measures 
for Wind Damage

Wind Vectors

� 
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 � 
 
 � � � � � �! �� � �� � � � � � " ##$�
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• Population to be affected

• Densely populated villages

•Areas under threat

• Threat to Crops 

• Damage to  Structures  

• Rail and Road network in the affected areas

• Vulnerable points

• Cyclone shelters

Information From DSS include …
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Generating 
Sample Maps
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Chollangi

Chollangi PetaG. Vemavaram

Patavala

Koringa

PolekurruP. Mallavaram

l
. :
i :

KAKINADA BAY

Repor t in Map and Table Forms
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DSS identifying  Cyclone Shelters
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