THE WIND ON ANY RANDOM DAY IN BRYAN |S NORMALLY
DisTRIBUTED WITH A STANDARD DEVIATION OF 7.8 MPH. A
SAMPLE

THE WIND ON ANY RANDOM DAY IN BRYAN IS NoRMALLY DisTRIBUTED W1TH A STANDARD DEvIATION OF 7.8 MpH. A
SAMPLE PROVIDES A FASCINATING GLIMPSE INTO THE PATTERNS AND PREDICTABILITY OF WIND SPEEDS IN BRYAN, TEXAS.
UNDERSTANDING THIS STATISTICAL DISTRIBUTION HELPS RESIDENTS, CITY PLANNERS, AND ENVIRONMENTAL SCIENTISTS BETTER
PREPARE FOR DAILY WEATHER VARIATIONS, IMPROVE INFRASTRUCTURE RESILIENCE, AND OPTIMIZE ACTIVITIES THAT DEPEND ON
\WIND CONDITIONS. IN THIS ARTICLE/ WE’LL EXPLORE WHAT IT MEANS FOR WIND SPEEDS TO BE NORMALLY DISTRIBUTED, THE
SIGNIFICANCE OF THE STANDARD DEVIATION VALUE, AND HOW SAMPLING HELPS US MAKE INFORMED PREDICTIONS ABOUT WIND
BEHAVIOR IN BRYAN.

UNDERSTANDING NORMAL DISTRIBUTION OF WIND SPEED IN BRYAN

WHAT |Is NorRMAL DISTRIBUTION?

NorMAL DISTRIBUTION, OFTEN CALLED THE BELL CURVE, IS A FUNDAMENTAL CONCEPT IN STATISTICS. |T DESCRIBES HOW THE
VALUES OF A VARIABLE—SUCH AS WIND SPEED—ARE SPREAD OUT AROUND A CENTRAL MEAN. WHEN DATA FOLLOWS A
NORMAL DISTRIBUTION, MOST OBSERVATIONS CLUSTER AROUND THE AVERAGE, WITH FEWER OBSERVATIONS OCCURRING AS YOU
MOVE FURTHER AWAY FROM THE MEAN ON EITHER SIDE.

IN THE CONTEXT OF BRYAN’S WIND SPEEDS, THIS MEANS THAT ON MOST DAYS, THE WIND WILL BLOW AT A SPEED CLOSE TO
THE AVERAGE, WITH FEWER DAYS EXPERIENCING EXTREMELY HIGH OR LOW WINDS.

THE SIGNIFICANCE oF WIND SPEeD DISTRIBUTION IN BRYAN

UNDERSTANDING THAT WIND SPEEDS FOLLOW A NORMAL DISTRIBUTION ALLOWS METEOROLOGISTS AND CITY OFFICIALS TO
ASSESS THE PROBABILITY OF CERTAIN WIND CONDITIONS HAPPENING ON ANY GIVEN DAY. THIS INSIGHT IS ESSENTIAL FOR:

® DESIGNING RESILIENT INFRASTRUCTURE SUCH AS BUILDINGS, BRIDGES, AND POWER LINES
® PLANNING OUTDOOR EVENTS OR ACTIVITIES THAT DEPEND ON WIND CONDITIONS
e PREPARING FOR EXTREME WEATHER EVENTS LIKE STORMS OR HIGH WINDS

e ASSESSING ENVIRONMENTAL AND ECOLOGICAL IMPACTS RELATED TO WIND PATTERNS

THe RoLE oF STANDARD DeVIATION IN WIND SPEED ANALYSIS

WHAT DoEs A STANDARD DeVIATION oF 7.8 MPH MeaN?

THE STANDARD DEVIATION (SD) QUANTIFIES HOW MUCH WIND SPEEDS VARY AROUND THE AVERAGE IN BRYAN. A STANDARD
DEVIATION OF 7.8 MILES PER HOUR (MPH) INDICATES THAT MOST WIND SPEEDS TEND TO FALL WITHIN 7.8 MPH ABOVE OR
BELOW THE AVERAGE WIND SPEED.

FOR EXAMPLE, IF THE AVERAGE WIND SPEED IN BRYAN IS 12 MPH:

o APPROXIMATELY 689 OF THE DAYS WILL HAVE WIND SPEEDS BETWEEN 4.2 MPH (12 - 7.8) aND 19.8 MpH (12 +



7.8)

o ABOUT 959% OF THE DAYS WILL HAVE WIND SPEEDS BETWEEN -3.6 MPH (WHICH CAN BE INTERPRETED AS CALM OR NO
WIND) AND 27.6 MpH (12 + 27.8)

NoTE: NEGATIVE WIND SPEEDS ARE NOT PHYSICALLY MEANINGFUL, SO IN PRACTICE, THE LOWER BOUND WOULD BE ZERO OR
CLOSE TO ZERO, BUT THE STATISTICAL MODEL STILL APPLIES.

IMPLICATIONS OF A LARGE OR SMALL STANDARD DEVIATION

- A LARGER STANDARD DEVIATION INDICATES MORE VARIABILITY IN WIND SPEEDS, LEADING TO UNPREDICTABLE AND
POTENTIALLY EXTREME CONDITIONS.

- A SMALLER STANDARD DEVIATION SUGGESTS MORE CONSISTENT WIND SPEEDS, MAKING PLANNING AND INFRASTRUCTURE DESIGN
EASIER.

IN BRYAN’S CASE, A STANDARD DEVIATION OF 7.8 MPH SUGGESTS A MODERATE LEVEL OF VARIABILITY, WITH MOST DAYS

EXPERIENCING WIND SPEEDS RELATIVELY CLOSE TO THE MEAN BUT WITH OCCASIONAL DAYS OF SIGNIFICANTLY STRONGER OR
CALMER WINDS.

SAMPLING WIND DATA IN BRYAN AND ITS IMPORTANCE

WHAT Is A SAMPLE IN WIND SPEED ANALYSIS?

A SAMPLE IS A SUBSET OF DATA COLLECTED FROM A LARGER POPULATION—IN THIS CASE, WIND SPEED MEASUREMENTS TAKEN
OVER A CERTAIN PERIOD. SAMPLING HELPS RESEARCHERS UNDERSTAND THE OVERALL DISTRIBUTION WITHOUT NEEDING TO RECORD
DATA FROM EVERY DAY.

For EXAMPLE, METEOROLOGISTS MIGHT RECORD WIND SPEEDS DAILY FOR A YEAR, THEN ANALYZE A REPRESENTATIVE SAMPLE TO
ESTIMATE THE AVERAGE AND VARIABILITY.

How SAMPLING PROVIDES INSIGHTS INTO WIND PATTERNS

SAMPLING ALLOWS FOR:
o ESTIMATING THE MEAN WIND SPEED IN BRYAN

CALCULATING THE STANDARD DEVIATION TO UNDERSTAND VARIABILITY

® PREDICTING THE LIKELIHOOD OF WIND SPEEDS EXCEEDING SPECIFIC THRESHOLDS

e ASSESSING TRENDS OR CHANGES OVER TIME, SUCH AS THE IMPACT OF CLIMATE CHANGE

SAMPLE Size AND ACCURACY

THE ACCURACY OF THE ANALYSIS DEPENDS ON THE SAMPLE SIZE:
® SMALLER SAMPLES MAY LEAD TO LESS RELIABLE ESTIMATES AND HIGHER UNCERTAINTY

L4 LARGER, WELL-DISTRIBUTED SAMPLES IMPROVE CONFIDENCE IN THE STATISTICAL MODEL



IN BRYAN, COLLECTING DATA OVER MULTIPLE YEARS ENSURES A ROBUST SAMPLE THAT ACCURATELY CAPTURES SEASONAL AND
ANNUAL VARIATIONS.

APPLYING THE NORMAL DISTRIBUTION MODEL TO BRYAN’S WIND DATA

CALCULATING PROBABILITIES FOR W/IND SPEEDS

USING THE PROPERTIES OF THE NORMAL DISTRIBUTION, WE CAN DETERMINE THE PROBABILITY OF CERTAIN WIND CONDITIONS ON
ANY DAY. FOR EXAMPLE:

® \WHAT IS THE CHANCE THAT WIND SPEED EXCEEDS 20 MpPH?

® WHAT IS THE LIKELIHOOD OF CALM DAYS WITH WIND SPEEDS BELOW 3 MPH?

THESE CALCULATIONS INVOLVE CONVERTING WIND SPEEDS INTO Z-SCORES, WHICH MEASURE HOW MANY STANDARD DEVIATIONS
A VALUE IS FROM THE MEAN, THEN USING STANDARD NORMAL DISTRIBUTION TABLES OR SOFTWARE TO FIND PROBABILITIES.

PREDICTING EXTREME W/ IND EVENTS

UNDERSTANDING THE TAIL ENDS OF THE DISTRIBUTION HELPS IN ASSESSING THE RISK OF EXTREME WEATHER:
® DAYS WITH WIND SPEEDS SIGNIFICANTLY ABOVE AVERAGE CAN CAUSE DAMAGE OR DISRUPT DAILY LIFE

® KNOWING THE PROBABILITY OF SUCH DAYS ALLOWS FOR BETTER EMERGENCY PREPAREDNESS

PrACTICAL APPLICATIONS OF WIND DISTRIBUTION DATA IN BRYAN

URBAN PLANNING AND INFRASTRUCTURE DESIGN

ENGINEERS AND CITY PLANNERS UTILIZE WIND SPEED DATA TO:
® DESIGN BUILDINGS THAT CAN WITHSTAND HIGH WINDS
® PLAN THE PLACEMENT OF WIND-SENSITIVE STRUCTURES

e DEVELOP CODES AND STANDARDS FOR CONSTRUCTION SAFETY

ReNEWABLE ENERGY AND ENVIRONMENTAL MANAGEMENT

\W/IND DATA ANALYSIS SUPPORTS:
® |DENTIFYING OPTIMAL LOCATIONS FOR WIND TURBINES
® ESTIMATING RENEWABLE ENERGY POTENTIAL IN BRYAN

® MONITORING ENVIRONMENTAL IMPACTS RELATED TO WIND PATTERNS



COMMUNITY AND EMERGENCY PREPAREDNESS

ACCURATE WIND SPEED MODELING HELPS LOCAL AUTHORITIES:
e FORECAST STORM IMPACTS
® PREPARE FOR HIGH WIND EVENTS

® |NFORM RESIDENTS ABOUT POTENTIAL WEATHER HAZARDS

CoNcLusioN: THE PoOwWER oF STATISTICAL ANALYSIS IN UNDERSTANDING
BrYAN’s W IND

UNDERSTANDING THAT THE WIND ON ANY RANDOM DAY IN BRYAN IS NORMALLY DISTRIBUTED WITH A STANDARD DEVIATION OF
7.8 MPH EMPOWERS RESIDENTS, POLICYMAKERS, AND SCIENTISTS TO MAKE DATA-DRIVEN DECISIONS. SAMPLING WIND DATA
OVER TIME ALLOWS FOR THE ACCURATE MODELING OF WIND SPEED VARIABILITY, ENABLING BETTER PLANNING, SAFETY MEASURES
AND ENVIRONMENTAL STEW ARDSHIP.

’

BY APPLYING THE PRINCIPLES OF NORMAL DISTRIBUTION AND STATISTICAL SAMPLING, BRYAN CAN DEVELOP RESILIENT
INFRASTRUCTURE, HARNESS RENEW ABLE ENERGY SOURCES EFFECTIVELY, AND ENSURE COMMUNITY SAFETY DURING WEATHER
EXTREMES. AS CLIMATE PATTERNS EVOLVE, ONGOING DATA COLLECTION AND ANALYSIS WILL REMAIN VITAL TO ADAPTING TO
CHANGING WIND BEHAVIORS AND MAINTAINING THE SAFETY AND SUSTAINABILITY OF BRYAN’S ENVIRONMENT.

\W/HETHER FOR URBAN DEVELOPMENT, RENEW ABLE ENERGY PROJECTS, OR DAILY LIFE PLANNING, UNDERSTANDING THE STATISTICAL
NATURE OF WIND PATTERNS PROVIDES A SOLID FOUNDATION FOR MAKING INFORMED, STRATEGIC CHOICES.

FREQUENTLY AskeD QUESTIONS

\WHAT DOES IT MEAN THAT THE WIND SPEED IN BRYAN IS NORMALLY DISTRIBUTED?

[T MEANS THAT THE WIND SPEEDS TEND TO CLUSTER AROUND A CENTRAL AVERAGE VALUE, WITH MOST MEASUREMENTS CLOSE
TO THE MEAN, AND FEWER MEASUREMENTS OCCURRING AS YOU MOVE FARTHER AWAY FROM THE MEAN, FORMING A BELL-SHAPED
CURVE.

GIVEN THE STANDARD DEVIATION OF 7.8 MPH , HOW CAN WE INTERPRET THE
VARIABILITY OF WIND SPEEDS IN BRYAN?

THE STANDARD DEVIATION OF 7.8 MPH INDICATES THE TYPICAL DEVIATION FROM THE MEAN WIND SPEED, SHOWING THAT MOST
WIND SPEEDS VARY BY ABOUT 7.8 MPH FROM THE AVERAGE ON ANY GIVEN DAY.

How CAN | CALCULATE THE PROBABILITY THAT THE WIND SPEED ON A RANDOM DAY
EXCEEDS A CERTAIN VALUE IN BRYAN?

YOU CAN USE THE PROPERTIES OF THE NORMAL DISTRIBUTION ALONG WITH THE MEAN AND STANDARD DEVIATION TO
CALCULATE THE Z-SCORE FOR THAT VALUE AND THEN FIND THE CORRESPONDING PROBABILITY FROM STANDARD NORMAL
DISTRIBUTION TABLES.

\WHAT SAMPLE SIZE IS NEEDED TO RELIABLY ESTIMATE THE AVERAGE WIND SPEED IN



BrYAN?

THE REQUIRED SAMPLE SIZE DEPENDS ON THE DESIRED CONFIDENCE LEVEL AND MARGIN OF ERROR, BUT GENERALLY, LARGER
SAMPLES REDUCE VARIABILITY AND IMPROVE THE ACCURACY OF THE ESTIMATE OF THE MEAN \WIND SPEED.

WHY IS IT IMPORTANT TO ASSUME A NORMAL DISTRIBUTION WHEN ANALYZING WIND
SPEED DATA?

ASSUMING A NORMAL DISTRIBUTION ALLOWS FOR THE APPLICATION OF STATISTICAL TOOLS AND PROBABILITY CALCULATIONS,
MAKING IT EASIER TO ESTIMATE LIKELIHOODS AND CONFIDENCE INTERVALS BASED ON THE DATA.

IF A SAMPLE OF WIND SPEEDS IN BRYAN SHOWS A MEAN SIGNIFICANTLY DIFFERENT FROM
THE HISTORICAL AVERAGE, WHAT MIGHT THAT INDICATE?

[T COULD SUGGEST A CHANGE IN WEATHER PATTERNS, MEASUREMENT ERRORS, OR OTHER ENVIRONMENTAL FACTORS AFFECTING
WIND SPEEDS, PROMPTING FURTHER INVESTIGATION.

How CAN THE INFORMATION ABOUT WIND SPEED DISTRIBUTION BE USED FOR PLANNING IN
BrYAN?

KNOWING THE DISTRIBUTION HELPS IN DESIGNING STRUCTURES RESISTANT TO TYPICAL WIND CONDITIONS, SCHEDULING OUTDOOR
ACTIVITIES, AND PREPARING FOR EXTREME WEATHER EVENTS BY UNDERSTANDING THE LIKELIHOOD OF HIGH WIND SPEEDS.

ADDITIONAL RESOURCES

THe WIND ON ANY RANDOM DAY IN BRYAN IS NORMALLY DISTRIBUTED WITH A STANDARD DEVIATION OF 7.8 MPH. A
SAMPLE = AN INTRIGUING STATEMENT THAT OPENS THE DOOR TO A COMPREHENSIVE ANALYSIS OF WIND BEHAVIOR IN BRYAN.
UNDERSTANDING WIND PATTERNS IS ESSENTIAL FOR A MULTITUDE OF APPLICATIONS, FROM WEATHER FORECASTING AND
ENVIRONMENT AL PLANNING TO RENEW ABLE ENERGY PROJECTS AND EVEN DAILY LIFE DECISIONS. IN THIS ARTICLE, WE WILL EXPLORE
WHAT IT MEANS FOR THE WIND IN BRYAN TO BE NORMALLY DISTRIBUTED WITH A GIVEN STANDARD DEVIATION, HOW TO
INTERPRET THIS INFORMATION, AND WHAT INSIGHTS CAN BE GLEANED FROM SUCH A STATISTICAL MODEL.

UNDERSTANDING THE BAsIcs: WHAT DoEes IT MeaN FOR WIND To BE NORMALLY DISTRIBUTED?

BEFORE DIVING INTO SPECIFIC DETAILS ABOUT BRYAN’S WIND PATTERNS, IT’S ESSENTIAL TO GRASP THE CORE CONCEPTS OF
NORMAL DISTRIBUTION AND THEIR RELEV ANCE.

THE NorRMAL DISTRIBUTION

THE NORMAL DISTRIBUTION, OFTEN CALLED THE BELL CURVE, IS A PROBABILITY DISTRIBUTION THAT DESCRIBES HOW THE
VALUES OF A CONTINUOUS VARIABLE ARE SPREAD. |T IS SYMMETRIC AROUND THE MEAN (AVERAGE)/ WITH MOST OBSERVATIONS
CLUSTERING AROUND THE CENTRAL VALUE, AND FEWER OBSERVATIONS APPEARING AS YOU MOVE FURTHER AWAY.

KEY CHARACTERISTICS:

- SYMMETRY ABOUT THE MEAN

- THE MEAN, MEDIAN, AND MODE ARE ALL EQUAL

- ABOUT 68%, OF DATA FALLS WITHIN ONE STANDARD DEVIATION OF THE MEAN
- ABouT 959% FALLS WITHIN TWO STANDARD DEVIATIONS

- ABouT 99.79% FALLS WITHIN THREE STANDARD DEVIATIONS

STANDARD DEVIATION

THE STANDARD DEVIATION IS A MEASURE OF THE DISPERSION OR SPREAD OF DATA POINTS AROUND THE MEAN. A SMALLER



STANDARD DEVIATION INDICATES DATA POINTS ARE CLOSELY CLUSTERED, WHILE A LARGER ONE SUGGESTS MORE VARIABILITY.

IN OUR CASE, BRYAN’S WIND SPEED HAS A STANDARD DEVIATION OF 7.8 MPH, WHICH PROVIDES A QUANTITATIVE MEASURE OF
HOW MUCH DAILY WIND SPEEDS TEND TO VARY FROM THE AVERAGE.

IMPLICATION FOR W/ IND PATTERNS
DESCRIBING WIND SPEEDS AS NORMALLY DISTRIBUTED SUGGESTS THAT ON ANY GIVEN DAY, THE WIND SPEED IS MOST LIKELY TO

BE NEAR THE AVERAGE, WITH DECREASING LIKELIHOOD AS YOU MOVE TOWARD VERY LOW OR VERY HIGH WIND SPEEDS. THIS IS A
USEFUL ASSUMPTION FOR STATISTICAL MODELING AND HELPS IN PLANNING AND PREDICTION.

CONTEXTUALIZING BRYAN’S W/IND DATA
\WHY Focus on Bryan?

BRYAN, A CITY OR REGION (ASSUMING A HYPOTHETICAL OR SPECIFIC LOCALE), EXPERIENCES VARYING WIND CONDITIONS
THROUGHOUT THE YEAR. UNDERSTANDING THE DISTRIBUTION OF THESE WINDS CAN HELP:

- CITY PLANNERS AND ENGINEERS IN DESIGNING INFRASTRUCTURE RESILIENT TO WIND

- RENEW ABLE ENERGY DEVELOPERS IN ASSESSING WIND ENERGY POTENTIAL

- METEOROLOGISTS IN FORECASTING AND CLIMATE MODELING

- AGRICULTURAL SECTORS MANAGING CROP PROTECTION AND IRRIGATION

THE ASSUMPTION OF NORMALITY

[T°S IMPORTANT TO RECOGNIZE THAT REAL-\WORLD DATA OFTEN APPROXIMATES A NORMAL DISTRIBUTION BUT MAY NOT
PERFECTLY FOLLOW IT. FACTORS SUCH AS SEASONAL CHANGES, GEOGRAPHIC FEATURES, AND WEATHER ANOMALIES CAN

INTRODUCE SKEWNESS OR KURTOSIS.

HO\X/EVER, ASSUMING A NORMAL DISTRIBUTION WITH A KNOWN STANDARD DEVIATION IS A PRACTICAL STARTING POINT FOR
STATISTICAL ANALYSIS.

INTERPRETING THE STANDARD DEVIATION OF 7.8 MPH
WHAT Does 7.8 MpH TELL Us?

A STANDARD DEVIATION OF 7.8 MPH INDICATES THAT MOST DAILY WIND SPEEDS IN BRYAN TEND TO FALL WITHIN A CERTAIN
RANGE AROUND THE MEAN. FOR EXAMPLE:

- APPROXIMATELY 68% OF DAYS WILL HAVE WIND SPEEDS WITHIN £7.8 MPH OF THE MEAN

- ABOUT 95% WILL FALL WITHIN £ 15.6 MPH (2 STANDARD DEVIATIONS)

- APPROXIMATELY 99.7% WILL BE WITHIN £23.4 MPH (3 STANDARD DEVIATIONS)

PRACTICAL IMPLICATIONS

- ON A TYPICAL DAY, IF THE AVERAGE WIND SPEED IS, SAY, 12 MPH, THEN:

- 68% OF DAYS WILL SEE WINDS BETWEEN 4.2 MPH AND 20.8 MPH.

- 959 OF DAYS WILL HAVE WINDS BETWEEN -3.6 MPH AND 27.6 MPH. SINCE NEGATIVE WIND SPEED ISN’T PHYSICAL, IT

INDICATES THAT THE LOWER TAIL IS TRUNCATED AT ZERO OR THE DISTRIBUTION IS MODELED AS A TRUNCATED NORMAL.

- THE MAGNITUDE OF 7.8 MPH SUGGESTS MODERATE VARIABILITY, MEANING WINDS CAN SOMETIMES BE QUITE CALM OR QUITE
BREEZY, BUT EXTREME GUSTS ARE LESS COMMON.



STATISTICAL MODELING AND ProOBABILITY CALCULATIONS
CALCULATING PROBABILITIES

USING THE NORMAL DISTRIBUTION, YOU CAN CALCULATE THE PROBABILITY OF WIND SPEEDS FALLING WITHIN A SPECIFIC RANGE.
THIS INVOLVES:

1. IDENTIFYING THE MEAN (M) — THE AVERAGE WIND SPEED.

2. USING THE STANDARD DEVIATION (£) — 7.8 MPH.
3. CONVERTING WIND SPEEDS TO Z-SCORES:

z = \rrAac{X - M}{s}
WHERE X IS THE WIND SPEED YOU ARE INTERESTED IN.
4. CONSULTING STANDARD NORMAL DISTRIBUTION TABLES OR USING SOFTWARE TO FIND THE CORRESPONDING PROBABILITIES.

ExAMPLE SCENARIO

SUPPOSE THE AVERAGE WIND SPEED IN BRYAN IS 12 MPH. W/HAT’S THE PROBABILITY THAT ON A RANDOMLY SELECTED DAY, THE
WIND SPEED EXCEEDS 30 MPH?

- CALCULATE Z-SCORE:

\[
z=\rrAc{30 - 12}{7.8} = 2.31
\]

- FIND THE PROBABILITY THAT Z > 2.3 1:
FROM STANDARD NORMAL TABLES, P(Z > 2.31) = 0.0104, or AouT 1.04%.

INTERPRETATION: THERE’S ROUGHLY A ]O/o CHANCE THAT ON ANY GIVEN DAY, THE WIND SPEED EXCEEDS 30 MPH, INDICATING
SUCH GUSTS ARE RELATIVELY RARE.

VISUALIZING W/IND DISTRIBUTION IN BRYAN
BeLL CURVE ILLUSTRATION

IMAGINE PLOTTING A BELL CURVE CENTERED AT THE MEAN WIND SPEED. T HE SPREAD OF THE CURVE REFLECTS THE STANDARD
DEVIATION:

- THE HIGHEST POINT AT THE MEAN

- SYMMETRICAL TAILS EXTENDING TOWARD LOWER AND HIGHER SPEEDS

- THE AREA UNDER THE CURVE BETWEEN SPECIFIC POINTS CORRESPONDS TO THE PROBABILITY OF WIND SPEEDS FALLING WITHIN
THAT RANGE

SIGNIFICANCE OF THE DISTRIBUTION
- THE MODEL HELPS IN PREDICTING THE LIKELIHOOD OF VARIOUS WIND CONDITIONS.

- |T SUPPORTS RISK ASSESSMENT FOR ACTIVITIES SENSITIVE TO WIND SPEEDS.
- |T PROVIDES GUIDANCE FOR INFRASTRUCTURE DESIGN, ENSURING SAFETY MARGINS.



PrRACTICAL APPLICATIONS AND PLANNING
RENEW ABLE ENERGY

W/ IND TURBINES ARE MOST EFFECTIVE WHEN WIND SPEEDS ARE WITHIN CERTAIN RANGES. KNOWING THAT WIND SPEEDS ARE
NORMALLY DISTRIBUTED WITH A STANDARD DEVIATION OF 7.8 MPH HELPS ENERGY DEVELOPERS:

- ESTIMATE THE CAPACITY FACTOR OF WIND FARMS
- DETERMINE OPTIMAL TURBINE PLACEMENT
- PREDICT ENERGY PRODUCTION VARIABILITY

\WEATHER FORECASTING
METEOROLOGISTS CAN UTILIZE THE NORMAL DISTRIBUTION MODEL TO:

- IMPROVE SHORT-TERM FORECASTS
- ASSESS THE PROBABILITY OF EXTREME WIND CONDITIONS
- PREPARE COMMUNITIES FOR POTENTIAL WIND-RELATED HAZARDS

URBAN PLANNING € INFRASTRUCTURE
DESIGNING BUILDINGS, BRIDGES, AND POWER LINES REQUIRES UNDERSTANDING WIND VARIABILITY:

- TO STRENGTHEN STRUCTURES AGAINST GUSTS
- TO SCHEDULE MAINTENANCE DURING CALMER PERIODS
- TO DEVELOP ZONING REGULATIONS IN HIGH-WIND AREAS

LIMITATIONS AND CONSIDERATIONS

W/HILE MODELING WIND SPEEDS AS NORMALLY DISTRIBUTED WITH A KNOWN STANDARD DEVIATION PROVIDES VALUABLE
INSIGHTS, IT’S IMPORTANT TO RECOGNIZE LIMITATIONS:

- SEASONAL VARIATIONS: W/IND PATTERNS MAY DIFFER SIGNIFICANTLY ACROSS SEASONS.

- EXTREME EVENTS: RARE BUT IMPACTFUL GUSTS OR STORMS MAY NOT BE WELL-CAPTURED BY THE NORMAL MODEL.
-DAaTA QUALITYZ THE ACCURACY DEPENDS ON THE QUALITY AND LENGTH OF THE HISTORICAL WIND DATA USED.

- TRUNCATION AT ZERO: SINCE WIND SPEED CANNOT BE NEGATIVE, THE DISTRIBUTION MAY BE BETTER MODELED AS A
TRUNCATED NORMAL OR OTHER DISTRIBUTIONS LIKE W/ EIBULL.

CONCLUSION: LEVERAGING STATISTICAL INSIGHTS

THE STATEMENT THAT THE WIND ON ANY RANDOM DAY IN BRYAN IS NORMALLY DISTRIBUTED WITH A STANDARD DEVIATION OF
7.8 MPH PROVIDES A FOUNDATIONAL UNDERSTANDING OF LOCAL WIND VARIABILITY. BY APPLYING STATISTICAL PRINCIPLES,
STAKEHOLDERS CAN MAKE INFORMED DECISIONS, OPTIMIZE RESOURCE ALLOCATION, AND ENHANCE SAFETY PROTOCOLS.
EMBRACING THE POWER OF NORMAL DISTRIBUTION MODELING ALLOWS FOR A NUANCED APPRECIATION OF WIND PATTERNS,
FOSTERING MORE RESILIENT AND EFFICIENT PLANNING IN BRYAN AND SIMILAR REGIONS.

IN SUMMARY:

- RECOGNIZE THE NORMAL DISTRIBUTION AS A USEFUL APPROXIMATION OF WIND BEHAVIOR.
- USE THE STANDARD DEVIATION TO UNDERSTAND THE SPREAD AND VARIABILITY.

- PERFORM PROBABILITY CALCULATIONS TO ASSESS RISKS AND OPPORTUNITIES.

- INCORPORATE SEASONAL AND GEOGRAPHIC FACTORS FOR COMPREHENSIVE ANALYSIS.

- CONTINUOUSLY UPDATE MODELS WITH NEW DATA FOR IMPROVED ACCURACY.

UNDERSTANDING WIND THROUGH THE LENS OF PROBABILITY NOT ONLY ENRICHES SCIENTIFIC KNOWLEDGE BUT ALSO TRANSLATES



INTO PRACTICAL BENEFITS ACROSS MANY SECTORS, ULTIMATELY HELPING COMMUNITIES ADAPT BETTER TO THEIR NATURAL
ENVIRONMENT.
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