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MESOSCALE MODELING 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] This application claims priority to U.S. Provisional Patent Application 

No. 62/095,736, filed December 22, 2014, the entire contents of which are hereby 

incorporated by reference. 

BACKGROUND 

[0002] Weather forecasting models each use a mathematical model of the 

atmosphere and oceans to forecast future weather conditions based on current 

weather conditions. Forecasts of future weather conditions may be output in the 

form of high resolution (still or moving) images that may be overlaid over a map 

or satellite image of a geographic area to graphically depict the predicted future 

weather conditions for the geographic area. Those high resolution images may be 

used as part of a television broadcast (such as a local news broadcast), published 

online (e.g., at AccuWeather.com), or distributed to the customers of weather 

forecasting companies. 

[0003] Weather systems that are smaller than approximately 50 miles (or 60 

kilometers) are generally referred to as "mesoscale" weather systems. Mesoscale 

weather systems are distinguished from larger "synoptic scale" weather systems 

and smaller "microscale" weather systems, which are short-lived atmospheric 

phenomena with widths of about 1 mile (or 1 km) or less. 

[0004] No single weather forecasting model provides the most accurate 

forecasts of all mesoscale weather systems. Instead, each weather forecasting 

model has one or more biases. For example, when a mesoscale weather system is 

coming out of the southwestern United States (i.e., the Grand Canyon region) 

towards Kansas, Missouri, and Iowa, the Global Forecast System (GFS) model is 

known to output a long range forecast in which the predicted location of the 

mesoscale weather system is approximately 150 miles east of its most likely 

location. When preparing a forecast, an experienced meteorologist will often 

adjust for that bias by moving the forecasted location of a mesoscale weather 

system to the west. 
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[0005] In another example, Kansas and Oklahoma are often more humid in the 

spring than weather forecasting models predict. In other words, moisture often 

moves north from the Gulf of Mexico earlier than the weather forecasting models 

predict. As a result, thunderstorms can occur in Kansas and Oklahoma that are 

either not predicted by weather forecasting models or are predicted to occur 

farther east than their actual westernmost location. If an experienced 

meteorologist determines that a thunderstorm is likely to occur in Kansas and/or 

Oklahoma, the meteorologist adjusts for the known bias in the weather forecasting 

models by adding a mesoscale weather system (in this instance, a thunderstorm) 

where the meteorologist determines to be the most likely location. 

[0006] A meteorologist will often prepare a forecast by mentally combining 

the forecasts of multiple weather forecasting models and adjusting for the biases 

of each individual weather forecasting model. 

[0007] When the forecasts of weather forecasting models are mentally 

adjusted or combined, the high resolution images do not accurately reflect the 

meteorologist's forecast because the high resolution images still reflect the biases 

of the weather forecasting models. Instead, the meteorologist must graphically 

depict a forecast by drawing polygons either by hand or using computer-aided 

design tools. Accordingly, while a meteorologist's hand-drawn forecast may be 

more accurate than what is provided by the weather forecasting models, the 

meteorologist's hand-drawn forecast lacks the high resolution detail provided by 

the weather forecasting models. A television meteorologist may even disagree 

with the high resolution forecast being depicted on screen, for example by 

describing a forecasted thunderstorm that is not graphically depicted based on the 

output of the weather forecasting model. 

[0008] Additionally, if a meteorologist makes an adjustment to the forecast of 

an existing weather forecasting model, those existing weather forecasting models 

cannot make additional forecasts based on the meteorologist's adjustment. For 

example, an existing weather forecasting model may forecast weather conditions 

every six hours. After three hours, it may become apparent that the forecast was 

inaccurate. Existing weather forecasting models cannot be re-run with additional 
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information correcting the inaccuracy.  Instead, meteorologists must wait until the 

six-hour period has elapsed before the existing weather forecasting system 

forecasts weather conditions based on the accurate weather conditions. 

[0009] Accordingly, there is a need for a mesoscale modeling system and 

method that enables meteorologists to adjust forecasts to account for known biases 

of weather forecasting models and outputs high-resolution images consistent with 

the adjusted forecasts.  There is also a need for a mesoscale modeling system and 

method that uses a weather forecasting model to forecast future weather events 

based on one or more adjustments to one or multiple models provided by the 

meteorologists. 

SUMMARY 

[0010] In order to overcome these and other disadvantages in the related art, 

there is provided a mesoscale modeling system and method that enables 

meteorologists to adjust forecasts to account for known biases of weather 

forecasting models and outputs high-resolution images consistent with the 

adjusted forecasts.  The mesoscale modeling system and method may also use a 

weather forecasting model to forecast future weather events based on one or more 

adjustments provided by the meteorologists. 

[0010A] According to a first aspect, there is provided a computer implemented-

method, including: determining forecasted weather conditions; outputting the 

forecasted weather conditions via a graphical user interface, the output of the 

graphical user interface having a resolution such that a mesoscale weather system 

can be depicted in a predicted location comprising a number of cells representing 

a plurality of geographic areas, each of the cells including information indicative 

of a predicted intensity of the mesoscale weather system; and providing 

functionality via the graphical user interface for a user to adjust the forecasted 

weather conditions by: selecting an additional mesoscale weather system; and 

selecting a location of the additional mesoscale weather system; and adding the 

selected mesoscale weather system in the selected location while retaining the 

resolution of the output of the graphical user interface. 
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[0010B] According to a second aspect, there is provided a mesoscale modeling 

system, comprising: a database that stores forecasted weather conditions; a 

graphical user interface that: outputs the forecasted weather conditions in a 

resolution such that a mesoscale weather system can be depicted in a predicted 

location comprising a number of cells representing a plurality of geographic areas, 

each of the cells including information indicative of a predicted intensity of the 

mesoscale weather system; and provides functionality for a user to select an 

additional mesoscale weather system and select a location of the additional 

mesoscale weather system; and an analysis unit that adjusts the forecasted weather 

conditions by adding the additional mesoscale weather system in the selected 

location based on input from a user via the graphical user interface while retaining 

the resolution of the output of the graphical user interface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Aspects of exemplary embodiments may be better understood with 

reference to the accompanying drawings. The components in the drawings are not 

necessarily to scale, emphasis instead being placed upon illustrating the principles 

of exemplary embodiments. 

[0012] FIG. 1 is a drawing illustrating a graphical user interface output by a 

mesoscale modeling system according to an exemplary embodiment of the present 

invention; 

[0013] FIG. 2 is a drawing illustrating an overview of the architecture of the 

mesoscale modeling system according to an exemplary embodiment of the present 

invention; 





WO 2016/106363 PCT/US2015/067470 

only and is not to be taken as limiting the embodiments of the present invention. 

Furthermore, in the drawings and the description below, like numerals indicate 

like elements throughout. 

[0027] FIG. 1 is a drawing illustrating a view 100 output by a graphical user 

interface of a mesoscale modeling system according to an exemplary embodiment 

of the present invention. As described in more detail below, the mesoscale 

modeling system enables meteorologists to adjust forecasts of mesoscale weather 

systems to account for a known bias and outputs high-resolution images consistent 

with the meteorologists' adjusted mesoscale forecasts. The mesoscale modeling 

system also allows meteorologists to use a weather forecasting model to forecast 

future weather events based on the adjustments provided by the meteorologists. 

[0028] FIG. 2 is a drawing illustrating an overview of the architecture 200 of 

the mesoscale modeling system. The architecture 200 may include one or more 

servers 210 and one or more storage devices 220 connected to a plurality of 

remote computer systems 240, such as one or more personal systems 250 and one 

or more mobile computer systems 260, via one or more networks 230. 

[0029] The one or more servers 210 may include an internal storage device 

212 and a processor 214. The one or more servers 210 may be any suitable 

computing device including, for example, an application server and a web server 

which hosts websites accessible by the remote computer systems 240. The one or 

more storage devices 220 include external storage devices and/or the internal 

storage device 212 of the one or more servers 210. The one or more storage 

devices 220 may include any non-transitory computer-readable storage medium, 

such as an external hard disk array or solid-state memory. The networks 230 may 

include any combination of the internet, cellular networks, wide area networks 

(WAN), local area networks (LAN), etc. Communication via the networks 230 

may be realized by wired and/or wireless connections. A remote computer system 

240 may be any suitable electronic device configured to send and/or receive data 

via the networks 230. A remote computer system 240 may be, for example, a 

network-connected computing device such as a personal computer, a notebook 

computer, a smartphone, a personal digital assistant (PDA), a tablet, a notebook 
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computer, a portable weather detector, a global positioning satellite (GPS) 

receiver, network-connected vehicle, etc. A personal computer systems 250 may 

include an internal storage device 252, a processor 254, output devices 256 and 

input devices 258. The one or more mobile computer systems 260 may include an 

internal storage device 262, a processor 264, output devices 266 and input devices 

268. An internal storage device 212, 252, and/or 262 may be non-transitory 

computer-readable storage mediums, such as hard disks or solid-state memory, for 

storing software instructions that, when executed by a processor 214, 254, or 264, 

carry out relevant portions of the features described herein. A processor 214, 254, 

and/or 264 may include a central processing unit (CPU), a graphics processing 

unit (GPU), etc. A processor 214, 254, and 264 may be realized as a single 

semiconductor chip or more than one chip. An output device 256 and/or 266 may 

include a display, speakers, external ports, etc. A display may be any suitable 

device configured to output visible light, such as a liquid crystal display (LCD), a 

light emitting polymer displays (LPD), a light emitting diode (LED), an organic 

light emitting diode (OLED), etc. The input devices 258 and/or 268 may include 

keyboards, mice, trackballs, still or video cameras, touchpads, etc. A touchpad 

may be overlaid or integrated with a display to form a touch-sensitive display or 

touchscreen. 

[0030] The mesoscale modeling system may be realized by software 

instructions stored on one or more of the internal storage devices 212, 252, and/or 

262 executed by one or more of the processors 214, 254, or 264. 

[0031] FIG. 3 is a block diagram of the mesoscale modeling system 300 

according to an exemplary embodiment of the present invention. The mesoscale 

modeling system 300 may include current weather conditions 310, an 

AccuWeather weather forecasting model 320, forecasted weather conditions 330, 

forecast adjustments 340, an analysis unit 380, and a graphical user interface 390. 

The graphical user interface 390 may include a geographic information system 

designed to capture, store, manipulate, analyze, manage, and present geographical 

data. 
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[0032] The current weather conditions 310 may include any observation about 

the current state of the atmosphere. The current weather conditions 310 may 

include observations from weather satellites, radiosondes (e.g., in weather 

balloons), pilot reports along aircraft routes, ship reports along shipping routes, 

reconnaissance aircraft, etc. The current weather conditions 310 may be received 

from third party sources, such as governmental agencies (e.g., the National 

Weather Service (NWS), the National Hurricane Center (NHC), Environment 

Canada, the U.K. Meteorologic Service, the Japan Meteorological Agency, etc.), 

private companies (such as AccuWeather, Inc., AccuWeather Enterprise 

Solutions, Inc., Vaisalia's U.S. National Lightning Detection Network, Weather 

Decision Technologies, Inc.), individuals (such as members of the Spotter 

Network), etc. The current weather conditions 310 may be stored, for example, in 

the one or more storage devices 220. 

[0033] The AccuWeather weather forecasting model 320 is a computer 

program that uses mathematical models of the atmosphere and/or oceans to 

forecast weather conditions based on the current weather conditions 310. 

(ACCUWEATHER is a registered service mark of AccuWeather, Inc.) The 

AccuWeather weather forecasting model 320 also uses the same models to 

forecast weather conditions based on the forecast adjustments 340 input by the 

user as described below. The AccuWeather weather forecasting model 320 may 

be realized by software stored, for example, in the one or more storage devices 

220 and executed, for example, by the one or more servers 210. 

[0034] The forecasted weather conditions 330 may include any prediction 

regarding the future state of the atmosphere. The forecasted weather conditions 

330 may be determined by the AccuWeather weather forecasting model 320. 

Additionally, the mesoscale modeling system 300 may receive forecasted weather 

conditions 330 determined by third party weather forecasting models, such as the 

National Oceanic and Atmospheric Administration (NOAA) Rapid Refresh (RAP) 

model, the High Resolution Rapid Refresh (HRRR) model, the NOAA North 

American Mesoscale (NAM) model, the NOAA high resolution 4 km North 

American Mesoscale (4 km NAM) model, the NOAA Short Range Ensemble 
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Forecast (SREF) model, the NOAA Global Forecast System (GFS) model, the 

NOAA Global Ensemble Forecast System (GEFS) model, the NOAA Climate 

Forecast System (CFS) model, the European Centre for Mid-Range Weather 

Forecasts (ECMWF) model, the Japan Meteorological Agency (JMA) Global 

Spectral Model (GSM), the JMA Meso-Scale Model (MSM), the JMA Local 

Forecast Model (LFM), the National Severe Storms Laboratory NSSL 4 km 

Weather Research and Forecasting (WRF) model, the MeteoFrance Regional 

model, the National Weather Service (NWS) hurricane WRF model, the 

Environment Canada model, the Environment Canada ensemble, etc. 

[0035] The forecasted weather conditions 330 may include the predicted 

location, intensity and duration of mesoscale weather systems. The mesoscale 

weather systems may include any weather system between about 1 mile (or 1 

kilometer) and about 50 miles (or 60 kilometers) in width. The mesoscale weather 

systems may include winter storms (e.g., snowstorms, ice storms, hailstorms, 

blizzards), ocean storms, wind storms, sea breezes, squall lines, thunderstorms, 

mesoscale convective complexes, extratropical cyclones, nor'easters, tropical 

cyclones (e.g., tropical depressions, tropical storms, hurricanes, typhoons), 

derechos, tornados, etc. The locations of the mesoscale weather systems may be 

stored in a format such that the mesoscale weather systems may be viewed and 

analyzed by the geographic information system of the graphical user interface 

390. The intensity of the mesoscale weather systems may be expressed in terms 

of amounts of rain or snow the mesoscale weather systems are forecasted to 

produce. The duration of the mesoscale weather systems may be expressed in 

terms of time that the mesoscale weather systems are forecasted to experience 

during each phase (e.g., birth, growth, decay). The forecasted weather conditions 

330 may be stored, for example, in the one or more storage devices 220. 

[0036] The forecast adjustments 340 include adjustments to the forecasted 

weather conditions 330 made by a user (e.g., a meteorologist) via the mesoscale 

modeling system 300. As described in more detail below, the mesoscale modeling 

system 300 enables the user to adjust the location, intensity and/or duration of the 

mesoscale weather systems included in the forecasted weather conditions 330. 
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Additionally, the mesoscale modeling system 300 enables the user to combine the 

outputs of multiple weather forecasting models. Accordingly, the forecast 

adjustments 340 may include forecasted weather conditions determined based on a 

combination of two or more weather forecasting models. The forecasted 

adjustments 340 may be stored, for example, in the one or more storage devices 

220. 

[0037] The analysis unit 380 is configured to adjust the forecasted weather 

conditions 330 and/or determine forecasted weather conditions based on the 

combination of two or more weather forecasting models based on input by the 

user via the graphical user interface 390. The analysis unit 320 may be realized 

by software stored, for example, in the one or more storage devices 220 and 

executed, for example, by the one or more servers 210. 

[0038] The graphical user interface 390 may be any interface that allows a 

user to input information for transmittal to the mesoscale modeling system 300 

and/or outputs information received from the mesoscale modeling system 300 to a 

user. The graphical user interface 390 may be realized by software instructions 

stored on and executed by a remote computer system 240. 

[0039] FIG. 4A is a flowchart illustrating a process 400a according to an 

exemplary embodiment of the present invention. 

[0040] The current weather conditions 310 are received in step 402. The 

current weather conditions 310 may be received from governmental agencies, 

private companies, individuals, etc. 

[0041] Forecasted weather conditions 330 are determined by the AccuWeather 

weather forecasting model 320 in step 404. The forecasted weather conditions 

330 may include the predicted location, intensity, and duration of mesoscale 

weather systems. 

[0042] Forecasted weather conditions 330 are received from one or more third 

party sources in step 406. The forecasted weather conditions 330 received from 

one or more third party sources may be determined by one or more third party 

weather forecasting models. 
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[0043] The forecasted weather conditions 330 are output to a user via the 

graphical user interface 390 in step 408. The forecasted weather conditions 330 

may be output via a geographic information system. 

[0044] The forecasted weather conditions 330 are adjusted by the analysis unit 

380 based on input from the user via the graphical user interface 390 in step 410. 

The user may adjust the forecasted weather conditions 330 by adjusting the 

predicted location, size, intensity, and/or duration of a mesoscale weather system. 

The user may adjust the intensity of the mesoscale weather system adjusting a 

predicted amount of rain and/or snow. The user may adjust the forecasted weather 

conditions 330 by adding a mesoscale weather system to the forecasted weather 

conditions 330. The user may adjust the forecasted weather conditions 330 by 

averaging the output of two or more of the weather forecasting models. The 

analysis unit 380 may average the output of two or more of the weather 

forecasting models by determining a predicted intensity of a mesoscale weather 

system by averaging the intensities predicted by the two or more weather 

forecasting models. Additionally or alternatively, the analysis unit 380 may 

average the output of two or more of the weather forecasting models by 

determining a predicted location of a mesoscale weather system by averaging the 

locations predicted by the two or more weather forecasting models. 

[0045] An adjusted forecast is output via the graphical user interface 390 in 

step 412. The adjusted forecast includes the forecasted weather conditions 330 as 

adjusted by the user in step 410. 

[0046] The AccuWeather weather forecasting model 320 determines 

additional forecasted weather conditions 330 in step 414 based on the user input 

received in step 410. 

[0047] An additional forecast is output via the graphical user interface 390 in 

step 414. The additional forecast includes the additional weather conditions 

determined in step 412. 
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[0048] FIG. 4B is a flowchart illustrating a process 400b according to another 

exemplary embodiment of the present invention. The process 400b includes some 

of the steps of the process 400a described above. 

[0049] The forecasted weather conditions 330, as determined by one or more 

third party weather forecasting models, are received from one or more third party 

sources in step 406. The forecasted weather conditions 330 are output to a user by 

the graphical user interface 390 (e.g., via a geographic information system) in step 

408. The forecasted weather conditions 330 are adjusted by the analysis unit 380 

based on input from the user in step 410. An adjusted forecast, including the 

forecasted weather conditions as adjusted by the user, is output via the graphical 

user interface 390 in step 412. 

[0050] FIG. 4C is a flowchart illustrating a process 400c according to another 

exemplary embodiment of the present invention. The process 400c includes some 

of the steps of the process 400a described above. 

[0051] The current weather conditions 310 are received in step 402. The 

forecasted weather conditions 330 are determined by the AccuWeather weather 

forecasting model 320 in step 404. The forecasted weather conditions 330 are 

output to a user by the graphical user interface 390 (e.g., via a geographic 

information system) in step 408. The forecasted weather conditions 330 are 

adjusted by the analysis unit 380 based on input from the user in step 410. An 

adjusted forecast, including the forecasted weather conditions as adjusted by the 

user, is output via the graphical user interface 390 in step 412. 

[0052] FIG. 4D is a flowchart illustrating a process 400d according to another 

exemplary embodiment of the present invention. The process 400d includes some 

of the steps of the process 400a described above. 

[0053] The current weather conditions 310 are received in step 402. The 

forecasted weather conditions 330 are determined by the AccuWeather weather 

forecasting model 320 in step 404. The forecasted weather conditions 330 are 

output to a user by the graphical user interface 390 (e.g., via a geographic 

information system) in step 408. The forecasted weather conditions 330 are 
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adjusted by the analysis unit 380 based on input from the user in step 410. An 

adjusted forecast, including the forecasted weather conditions as adjusted by the 

user, is output via the graphical user interface 390 in step 412. The AccuWeather 

weather forecasting model 320 determines additional forecasted weather 

conditions 330 in step 414 based on the user input received in step 410. An 

additional forecast, including the additional weather conditions determined in step 

412, is output by the graphical user interface 390 in step 414. 

[0054] FIG. 5 is a drawing illustrating the actual rainfall 500 during a flash 

flood event that took place in Missouri and Iowa between 5 pm and 5 am. As 

shown in FIG. 5, geographic areas 506 received between 6 and 8 inches of rain 

while geographic area 508 received between 8 and 10 inches of rain. 

[0055] FIG. 6 is a drawing illustrating a National Weather Service (NWS) 

forecast 600 output at 9:45 am prior to the flash flood event illustrated in FIG. 5. 

As shown in FIG. 6, the heaviest rain predicted for Missouri and Iowa by the 

NWS forecast 600 was only 3.63 inches in geographic area 603. Also, the NWS 

forecast 600 predicted that the heaviest rain in Missouri and Iowa, as indicated by 

geographic area 603, would be farther North than the actual location of the 

heaviest rain, as indicated by geographic areas 506 and 508 as illustrated in FIG. 

5. 

[0056] FIG. 7 is a drawing illustrating an AccuWeather forecast 700 made 

available at 10:30 am prior to the flash flood event illustrated in FIG. 5. (The 

AccuWeather forecast 700 was based on the forecasted weather conditions 330 

determined by the AccuWeather weather forecasting model 320.) The 

AccuWeather forecast 700 predicted far more rain in northern Missouri than other 

weather forecasting models. As illustrated in FIG. 7, the AccuWeather forecast 

700 predicted between 14 and 15 inches of rain in geographic area 714 and 

between 15 and 16 inches of rain in geographic area 715. The AccuWeather 

forecast 700 included a reasonably accurate predicted location of heavy rainfall, as 

indicated by the geographic areas 714 and 715. However, AccuWeather forecast 

700 predicted much more rain than the actual rainfall. 
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[0057] FIG. 8 is a drawing illustrating another AccuWeather forecast 800 

made available around noon prior to the flash flood event illustrated in FIG. 5. 

(Again, the AccuWeather forecast 800 was based on the forecasted weather 

conditions 330 determined by the AccuWeather weather forecasting model 320.) 

As illustrated in FIG. 8, the AccuWeather forecast 800 predicted between 14 and 

17 inches of rain in geographic area 814 and between 17 and 18 inches of rain in 

geographic area 718. Again, the AccuWeather forecast 800 included a reasonably 

accurate predicted location of heavy rainfall, but predicted much more rain (up to 

18 inches) than actually fell. 

[0058] The overestimation of the amount of rain was due to a bias referred to 

as "convective feedback," which is known to meteorologists. 

[0059] FIGS. 9 and 10 are drawings illustrating a storm potential notice issued 

prior to the flash flood event illustrated in FIG. 5. The storm potential notice 

correctly identified serious risk of heavy rains and overnight flooding. The storm 

potential notice, however, forecasted the heaviest rains along the Iowa-Missouri 

border rather than farther south in Missouri. Also, the storm potential notice 

indicated 5+ inches of rain. 

[0060] The mesoscale modeling system 300 enables a meteorologist to 

prepare a forecast by averaging the outputs of two or more weather forecasting 

models. Had the AccuWeather weather forecasting model 320 illustrated in FIG. 

8 been averaged with an additional model (such as the NWS model illustrated in 

FIG. 6), the mesoscale modeling system 300 would have accurately forecast 

rainfall in excess of 7 inches in northern Missouri and southern Iowa. 

[0061] FIG. 11 is a drawing illustrating a prior art forecast 1100. As shown in 

FIG. 11, in order for a meteorologist to output a forecast by adjusting and/or 

combining weather forecasting models using conventional methods, the 

meteorologist must draw polygons either by hand or using computer-aided design 

tools. As shown in FIG. 11, a meteorologist that recognizes the potential for 

rainfall in excess of 7 inches in northern Missouri and southern Iowa may do so 

by drawing a polygon. The prior art forecast 1100, however, lacks the resolution 

illustrated, for example, in FIGS. 7 and 8. 
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[0062] FIG. 12 is a drawing illustrating a forecast 1200 output by the 

graphical user interface 390 of the mesoscale modeling system 300 according to 

an exemplary embodiment of the present invention. As illustrated in FIG. 12, 

forecast includes a predicted rainfall between 7 and 10 inches in geographic areas 

1107 and a predicted rainfall between 10 and 11 inches in geographic areas 1110. 

The mesoscale modeling system 300 may determine the potential for rainfall 

between 7 and 11 inches, for example, by averaging the output of the 

AccuWeather weather forecasting model 320 illustrated in FIG. 8 with an 

additional model (such as the NWS model illustrated in FIG. 6) to account for a 

known bias in the AccuWeather weather forecasting model. Additionally or 

alternatively, the mesoscale modeling system 300 may determine the potential for 

rainfall between 7 and 11 inches by reducing the intensity of the mesoscale 

weather system illustrated in FIG. 6 to account for a known bias. 

[0063] Referring back to FIG. 1, there is shown a drawing of a view 100 of 

the graphical user interface 390 of the mesoscale modeling system 300 according 

to an exemplary embodiment of the present invention. The mesoscale modeling 

system 300 allows a user to receive forecasted weather conditions 330 determined 

by a weather forecasting model. The user selects a weather forecasting model as 

shown, for example, in row 110. The weather forecasting model may be a third 

party weather forecasting model (e.g., the 4 km NAM model, the HRRR model, 

etc.) or may be stored and executed by the mesoscale modeling system 300 (e.g., 

the AccuWeather weather forecasting model 320). Additionally, the mesoscale 

modeling system 300 may enable a user to select the current weather conditions 

310 (for example, by selecting the current radar). Each weather forecasting model 

may determine forecasted weather conditions over a number of hours. The user 

may select one or more hours, for example, as shown in row 120. 

[0064] The mesoscale modeling system 300 outputs the forecasted weather 

conditions 330 (as determined by the selected weather forecasting model) or the 

current weather conditions 310 (as determined by the current radar) to the user via 

the graphical user interface 390 as shown, for example, in FIG. 12. 
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[0065] The mesoscale modeling system 300 allows a user to adjust the 

forecasted weather conditions 330 by moving the predicted location of a 

mesoscale weather system. (Similarly, the mesoscale modeling system 300 allows 

a user to adjust the current weather conditions 310 by moving the current location 

of a mesoscale weather system.) The user may select a mesoscale weather system 

as shown, for example, in row 130 and move the selected mesoscale weather 

system using controls as shown, for example, in row 142. As illustrated in row 

142, the mesoscale modeling system 300 allows a user to select a direction and 

distance to move the selected mesoscale weather system. Additionally or 

alternatively, the mesoscale modeling system 300 may allow the user to select 

and/or move a mesoscale modeling system by outputting a visual representation of 

the mesoscale weather system (as shown, for example, in FIG. 12) and providing 

functionality for the user to select the mesoscale modeling system using a mouse, 

touchpad, touchscreen, and/or other input device. The mesoscale modeling 

system 300 may also allow the user to move the selected mesoscale weather 

system by providing functionality for the user to drag the selected mesoscale 

weather system using the mouse, touchpad, touchscreen, etc., and/or move the 

selected mesoscale weather system using arrow keys of a keyboard or other input 

device. 

[0066] The mesoscale modeling system 300 may also allow a user to adjust 

the forecasted weather conditions 330 by combining the output of two or more 

weather forecasting models. For example, a user may select the first weather 

forecasting model as shown in row 110 and a second weather forecasting model as 

shown in row 150. (Similarly, the mesoscale modeling system 300 may allow a 

user to adjust the current weather conditions 310 by combining the output of 

current radar selected in row 110 with the output of a weather forecasting model 

selected in row 150). 

[0067] The mesoscale modeling system 300 may also allow a user to adjust 

the forecasted weather conditions 330 by adding a mesoscale weather system. A 

user may select a mesoscale weather system as shown, for example, in row 160 

and may move the added mesoscale weather system using controls as shown, for 

- 15 -



WO 2016/106363 PCT/US2015/067470 

example in row 144 (or using a mouse or other input device as described above 

with reference to row 142). 

[0068] The mesoscale modeling system 300 may also allow a user to adjust 

the forecasted weather conditions 330 by adjusting the intensity of a mesoscale 

weather system. A user may adjust the intensity of the mesoscale weather system 

by increasing or decreasing the amount of rain and/or snow produced by the 

mesoscale weather system as shown, for example, in row 170. 

[0069] The mesoscale modeling system may allow a user to output an 

adjusted forecast based on the adjusted weather conditions 330. A user may select 

a format in which to output the adjusted forecast as shown, for example, in area 

180. 

[0070] Using a weather forecasting model 320 stored and executed by the 

mesoscale modeling system 300, the mesoscale modeling system 300 may 

determine additional forecasted weather conditions 330 based at least in part on 

the adjustments described above. The user may input an instruction to run the 

weather forecasting model 320 based on the user adjustments, for example, by 

selected a button as shown in area 190. The mesoscale modeling system 300 may 

output an additional forecast, determined based on the additional forecasted 

weather conditions, to the user via the graphical user interface 390 as shown, for 

example, in FIG. 12. 

[0071] While preferred embodiments have been set forth above, those skilled 

in the art who have reviewed the present disclosure will readily appreciate that 

other embodiments can be realized within the scope of the invention. For 

example, disclosures of specific numbers of hardware components, software 

modules and the like are illustrative rather than limiting. Therefore, the present 

invention should be construed as limited only by the appended claims. 
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What is claimed is: 

 

1. A computer implemented-method, comprising: 

determining forecasted weather conditions;  

outputting the forecasted weather conditions via a graphical user interface, the output of 

the graphical user interface having a resolution such that a mesoscale weather system can be 

depicted in a predicted location comprising a number of cells representing a plurality of 

geographic areas, each of the cells including information indicative of a predicted intensity of the 

mesoscale weather system; and 

providing functionality via the graphical user interface for a user to adjust the forecasted 

weather conditions  by: 

selecting an additional mesoscale weather system; and 

selecting a location of the additional mesoscale weather system; and 

adding the selected mesoscale weather system in the selected location while retaining the 

resolution of the output of the graphical user interface. 

 

2. The method of Claim 1, wherein the functionality for the user to adjust the 

forecasted weather conditions further comprises functionality for the user to adjust the predicted 

location of the mesoscale weather system. 

 

3. The method of Claim 1, wherein the functionality for the user to adjust the 

forecasted weather conditions further comprises functionality for the user to adjust the predicted 

intensity of the mesoscale weather system. 

 

4. The method of Claim 3, wherein the predicted intensity of the mesoscale weather 

system comprises amounts of rain or snow predicted to fall in each of the plurality of geographic 

areas. 

 

5. The method of Claim 1, wherein the functionality for the user to adjust the 

forecasted weather conditions comprises functionality for the user to adjust a predicted duration 

of the mesoscale weather system. 
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6. The method of Claim 1, wherein the functionality for the user to adjust the 

forecasted weather conditions comprises functionality for the user to adjust the forecasted 

weather conditions by averaging the output of two or more weather forecasting models. 

 

7. The method of Claim 6, wherein averaging the output of two or more weather 

forecasting models comprises determining the predicted intensity of the mesoscale weather 

system by averaging the intensities predicted by the two or more weather forecasting models. 

 

8. The method of Claim 6, wherein averaging the output of two or more weather 

forecasting models comprises determining the predicted location of the mesoscale weather 

system by averaging locations predicted by the two or more weather forecasting models. 

 

9. The method of Claim 1, wherein determining forecasted weather conditions 

comprises receiving forecasted weather conditions determined by a third party weather 

forecasting model. 

 

10. The method of Claim 1, wherein determining forecasted weather conditions 

comprises receiving current weather conditions and using a weather forecasting model to 

determine the forecasted weather conditions based on the current weather conditions.  

 

11. The method of Claim 11, further comprising: 

providing functionality to use the weather forecasting model to determine forecasted 

weather conditions based on the input from the user. 

 

12. A mesoscale modeling system, comprising: 

a database that stores forecasted weather conditions;  

a graphical user interface that:  

outputs the forecasted weather conditions in a resolution such that a mesoscale 

weather system can be depicted in a predicted location comprising a number of cells representing 
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a plurality of geographic areas, each of the cells including information indicative of a predicted 

intensity of the mesoscale weather system; and 

provides functionality for a user to select an additional mesoscale weather system 

and select a location of the additional mesoscale weather system; and 

an analysis unit that adjusts the forecasted weather conditions by adding the additional 

mesoscale weather system in the selected location based on input from a user via the graphical 

user interface while retaining the resolution of the output of the graphical user interface. 

 

13. The system of Claim 12, wherein  the system provides functionality for the user to 

further adjust the forecasted weather conditions by adjusting the predicted location of the 

mesoscale weather system. 

 

14. The system of Claim 12, wherein  the system provides functionality for the user to 

further adjust the forecasted weather conditions by adjusting the predicted intensity of the 

mesoscale weather system. 

 

15. The system of Claim 14, wherein the predicted intensity of the mesoscale weather 

system comprises amounts of rain or snow predicted to fall in each of the plurality of geographic 

areas. 

 

16. The system of Claim 12, wherein  the system provides functionality for the user to 

further adjust the forecasted weather conditions by adjusting a duration of the mesoscale weather 

system. 

 

17. The system of Claim 12,  the system provides functionality for the user to further 

adjust the forecasted weather conditions by averaging the output of two or more weather 

forecasting models. 

 

18. The system of Claim 17, wherein averaging the output of two or more weather 

forecasting models comprises determining the predicted intensity of the mesoscale weather 

system by averaging the intensities predicted by the two or more weather forecasting models. 
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19. The system of Claim 17, wherein averaging the output of two or more weather 

forecasting models comprises determining the predicted location of the mesoscale weather 

system by averaging locations predicted by the two or more weather forecasting models. 

 

20. The system of Claim 13, wherein the forecasted weather conditions are 

determined by a third party weather forecasting model. 

 

21. The system of Claim 12, wherein the forecasted weather conditions are 

determined by a weather forecasting model based on current weather conditions.  

 

22. The system of Claim 21, wherein the system provides functionality for the user to 

use the weather forecasting model to determine future forecasted weather conditions based on 

the input from the user. 

 


