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INTRODUCTION Data Analyses RESULTS Table 1: Absolute Error

Numerical Weather Prediction Models are the backbone To get a comprehensive view of Columbus, we analyzed Figure 4 Tem:(:jtfpf:?:?:lsmEasureﬂ —
of weather forecasting. They work through synthesizing a land cover of the city and used several Ohio State GFS NAM HRRR
variety of atmospheric variables to create one output weather stations to average data in proportion to land ' Temperature (°F) 6.87=0.18 8.40=0.18 0.67+0.18
predicting the future state of the atmosphere. use:
Meteorologists use NWP Models daily to create
forecasts. Figure 2: Columbus Land Cover and Weather
Stations

Dewpoint (°F) 3. 100,18 341018 4,03=0.18

Wind Speed (m/s) 185011 2.38=0.11 1.75x0.11
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* Gather in situ data from a meteorological tripod

 Compare models with measured data

e Times of data collection: Sy ,'.gf'f. W :" I f- _
0002,067, 127, 187 o P '_ ROy . 1 A EHEE | Figure 5: Dewpoint Analysis CONCLUSIONS

Model Dew Point - Measured Dew Point Most Accurate:

* Temperature — GFS
* Dewpoint - NAM
 Wind Speed - HRRR

Table 2: Final Results

Most Accurate Least Accurate

Wind Speed (m/s) HRRR NAM

* Overestimations up to 30° F, underestimations of 20°F (11/15)

METHODS
Data Collection

Meteorological Tripod Setup Instruments:
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Impact of Our Research:
* Improves accuracy of forecasts and confidencein
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* Temperature and humidity sensor

 Anemometer gond R meteorologists to use particular NWP Models
° Tlpplng bucket rain gauge % UHI Stations BN Evergreen Forest

torsd Cover hind Eorois | ) : * More accurate forecasts leads to the public's confidence
s i z ' ' ' ' ' ' ' ' ' in meteorologists' forecasts

B Open Water Grassland/Herbaceous

Initial period of data collection: S 1 i A s i 00 e, egen S

Developed, Low Intensity 12/5/23
+ 10/6/23-10/26/23 e ey SMB e ot | | | : : b " : : Further Research:

. . rren Land WGS 1984 Projection . . . .
Secondary period of data collection: e — « Deploying more stations in more diverse land cover

_ This figure depicts a map of the Columbus city boundary with a data overlay from the National Land Cover database . .
* ]' 1/4/23 ]' 1/2 1/23 provided by the USGS. The stars and triangles represent weather stations used to create a city average. NAM co . te t]_ overe t ated d_e o . t te e a_t o Zones’ more ConSIStent methOdO].Ogy Of trlpOd
’ nsisiently overesim wpolnt temperatures deployment all throughout Columbus

and the GFS consistently underestimated.
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* Longer time period of data collection: our two week
period fell in drought-like conditions resulting in lack of
precipitation data.

Figure 1:Tripod Setup

HC2S3 Figure 3: Columbus Land Use Distribution and
014A Anemometer | Weather Station Locations

Temperature and Modal Wind Speaed - Measured Wind Speaed
Humidity Sensor Land Use Distribution ——- GFs
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Figure 6: Wind Speed Analysis
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- This figure shows a graph of total Columbus land area coverage on the left. 21 % of the land types did not have weather o Th A HRRR . . h h ’ ]ames DeGrand
This image shows the team's tripod setup for the second round of data collection. It is equipped with a data logger and enclosure, HC2S3 stations. The chart on the right shows how many weather stations were located within specific land use types. e N M a'nd are more ConSIStent Wlt one anOt er. . ]ackie Beck

temperature and humidity sensor, 014A anemometer, TE525 rain gauge, and solar panel to provide power. The GFS pred].CtS hlgher Va.].ues.
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