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STEP 1: Prevaling Wind Direction

STEP 2: Wind Speed

STEP 3: Temperature
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LIHUEAll building simulation programs use some means 
of reperesenting the local climatic conditions 
relative to building models which usually consists 
of an hourly set of temperature, humidity, wind 
speed and direction, solar radiation and cloud 
cover data for a year, which is 8760 hours of 
weather data.

Examples of these typical data include TMY2( 
NREL 1995: typical metereological year) and 
WYEC(ASHRAE 1997). The weather data from 
EnergyPlus (used for this study) is a text-based 
format derived from the Typical Meteorologi-
cal Year 2 (TMY) weather format. It was found 
to be available for the locations shown in Fig. 1 
as of June 2008. The closest location to the site 
(marked in red) for which hourly weather data is  
available is Hilo.

Although Hilo is located on the same island 
as the site (Kamuela, located on the Waimea 
Saddle), the wind fl ow patterns in terms of 
direction and speed are diferent than those 
observed on site.

Wind at Hilo is often the net resultant of the 
prevailing trade winds and downhill katabatic 
winds, while Kamuela experiences high wind 
speeds consistently as the winds get channeld 
through the Waimea Saddle unobstructed (Chen 

1993). Hilo thus experiences lower average wind 
speeds while Kamuela has higer average wind 
speed(>4m/s).

This fact requires a different data set than 
the avalable TMY2 weather data from Hilo, to 
represent the weather conditions at kamuela.

HILO

Site(KAMUELA)

0
5

10
15
20
25
30
35

N

NNE

NE

E NE

E

E S E

S E

S S E
S

S S W

S W

W S W

W

W NW

NW

NNW

0 .00

0 .10

0 .20

0 .30

0 .40
N

NNE

NE

ENE

E

ESE

SE

SSE
S

SSW

SW

W SW

W

W NW

NW

NNW

0.00

0 .10

0 .20

0 .30

0 .40
N

NNE

NE

ENE

E

ESE

SE

SSE
S

SSW

SW

W SW

W

W NW

NW

NNW

Annual Wind frequency Rose
Hilo: epw weather data
Kamuela: Kamuela airport
jan-dec 1949

Annual Wind frequency Rose
Hourly data from an available weather 
fi le with similat charachteristics as 
Kamuela

Adjusted Annual Wind frequency Rose
Hourly data mannually adjusted to repre-
sent Kamuela in a hourly format (8760 data 
points on the CoSA weather fi le)

The direction of prevailing winds for Kamuela are very distinct from those recorded at Hilo. An hourly data 
set was thus generated by modifying an existing weather data set with similar charachteristics
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Hilo is a low lying area which experiences lower 
average winds speed compared to Kamuela. The 
Hilo wind speed data was modifi ed to create a 
wind profi le similar to Kamuela (recorded Jan-
Dec 1949). The trade winds blow unobstructed 
over the town of Kamuela located on the Waimea 
saddle, and descend into the leeward side. Hilo is 
under the infl uence of both, the trade winds and 
the downwards katabatic winds fl owing in the op-
posite direction of the trade winds.

The Annual recorded average dry bulb temperature for Hilo is 
73.0 F while that for kamuela is 72.1 F(www.countrystudies.
us). The tempratures of the two location are in close compliance 
throughout the year with kamuela remaining 1-2 degree F lower. 

The mean diurnal amplitude of surface temperature 
(Hilo(yellow) and kamuela(red) lie in the similar range)

Relative Humidy is dependent on the dry bulb temperature and 
the moisture content of the air. RH is a measure of the degree of 
saturation of the air at a particular temperarure. 
The mean duirnal data and data recorded at 1800 HST show 
that the loactions, Hilo and Kamuela are within the same humid-
ity range. There may be variations during the day as moisture 
content is dependent on wind and topography( topography 
effects rainfall and thus effect moisture content) on the big 
island. Hilo is under the infl uence of trade winds and night time 
downslope dry winds, while kamula experiences the trade winds 
at all times. During the day time atleast the moisture content 
can be expected to be similar. The weather fi le generated by 
CoSA uses the same RH data as Hilo.

Prevailing wind directions 
on the big Island(Chen 
1993)

RH % at surface at 1800 HST

STEP 4: Relative Humidity

Monthly Avererage Temperature 

Annual Wind Speed Frequency Range

Inadequacy of avaliable data
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Wind Power Map at 
50 m (NREL)


