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Understanding METAR observations is essential for pilots, aviation professionals, meteorologists, and
aviation enthusiasts. These reports serve as critical sources of weather information, providing real-time
data that influence flight safety, planning, and operations. When analyzing METAR data, one of the
fundamental components to consider is the station's elevation above mean sea level (MSL). In this
article, we delve into the significance of a station's field elevation, illustrated by a METAR originating
from an airport with a field elevation of 3,500 feet MSL. We will explore how elevation impacts weather
observations, interpret various METAR components, and discuss practical implications for aviation

activities.

What Is a METAR and Why Is It Important?

Definition of METAR

METAR (Meteorological Aerodrome Report) is a standardized format for reporting current weather
conditions at an airport or aerodrome. Issued typically once an hour, METARSs provide vital information
such as temperature, dew point, wind speed and direction, visibility, cloud cover, and other

meteorological phenomena.



Importance in Aviation

METAR reports are crucial for:

- Flight planning and route selection

- Pilot decision-making during approach, landing, and takeoff
- Air traffic management and safety

- Weather trend analysis and forecasting

The Impact of Field Elevation on METAR Observations

Understanding Field Elevation

Field elevation, or station elevation, is the altitude of the weather observation site above mean sea
level (MSL). It is a fundamental parameter because it influences the measurement of several weather

variables, notably temperature, pressure, and cloud height.

For example, a station with an elevation of 3,500 feet MSL is situated on terrain or infrastructure that is
3,500 feet above the average sea level. This elevation affects how atmospheric conditions are

interpreted and how pilots assess weather for their specific altitude.

Why Elevation Matters

Elevation impacts METAR data interpretation in several ways:

- Pressure readings: Station pressure readings are adjusted to MSL to provide standard comparisons.
- Cloud heights: Cloud base heights are reported relative to station elevation.

- Temperature and Dew Point: These are affected by altitude due to the lapse rate.

- Visibility and Weather phenomena: Certain phenomena like orographic clouds and mountain fog are

elevation-dependent.



Deciphering METAR Components from a High-Elevation Station

When analyzing a METAR from an airport at 3,500 feet MSL, it is essential to understand how each

component reflects the local weather conditions relative to the station's elevation.

Sample METAR Format

An example METAR from such a station might look like:
KXYZ 181200Z 18015KT 1/2SM -RA SCT025 BKNO50 12/09 A2992 RMK AO2 SLP135

The components are broken down as follows:

- KXYZ: Station identifier

- 181200Z: Observation date/time (18th day at 12:00 UTC)
- 18015KT: Wind from 180° at 15 knots

- 1/2SM: Visibility of 0.5 statute miles

- -RA: Light rain

- SCT025: Scattered clouds at 2,500 feet AGL

- BKNO050: Broken clouds at 5,000 feet AGL

- 12/09: Temperature 12°C, dew point 9°C

- A2992: Altimeter setting of 29.92 inches of mercury

- RMK: Remarks, including additional info like sea-level pressure

Interpreting Cloud Heights and Visibility

Cloud heights are reported relative to the station elevation, so for a station at 3,500 feet MSL.:
- SCTO025 indicates clouds scattered at 2,500 feet AGL, which is below the station elevation.

- BKNO5O indicates broken clouds at 5,000 feet AGL, above the station elevation.

This information helps pilots understand the vertical cloud layers relative to their current altitude and



plan accordingly for visual flight or instrument approaches.

Effect on Weather Phenomena Interpretation

Certain weather phenomena are elevation-dependent:

- Mountain fog may be prevalent at lower elevations.

- Orographic lift can cause cloud formation and precipitation on windward slopes.

- Temperature inversions can occur near the surface in mountainous regions, affecting flight

operations.

Practical Implications of High Station Elevation in Aviation

Operations

Flight Planning and Safety

Pilots must consider station elevation when interpreting METAR data to:

- Assess cloud base heights relative to planned flight altitude.

- Understand the visibility conditions, especially in mountainous terrain.

- Adjust altimeter settings to account for station pressure and elevation differences.

- Recognize potential for mountain wave turbulence, mountain obscuration, and wind shear.

Altitude and Approach Planning

When approaching an airport at 3,500 feet MSL.:
- Be aware that clouds reported at 2,500 feet AGL are below the airport elevation.
- If cloud bases are close to the airport elevation, instrument approaches might be more challenging.

- Visibility reports influence decisions on whether visual or instrument approaches are feasible.



Weather Forecasting and Monitoring

Meteorologists analyzing METARSs from high-altitude stations can:
- Track orographic weather patterns.
- Predict precipitation and fog development in mountainous regions.

- Issue warnings for turbulence, wind shear, or mountain obscuration.

Special Considerations for Pilots and Aviation Professionals

Adjustments for Elevation in Weather Assessment

- Always convert cloud heights to your current altitude.
- Use station pressure readings to compute altimeter settings at your altitude.
- Be aware that temperature readings might be affected by elevation-related lapse rates, especially in

mountainous terrain.

Use of Additional Data Sources

- Cross-reference METAR data with TAFs (Terminal Aerodrome Forecasts) and SIGMETs (Significant
Meteorological Information).
- Utilize topographical maps to understand terrain influences on weather patterns.

- Employ onboard weather radar and GPS systems for real-time situational awareness.

Conclusion

Understanding the significance of a station's field elevation, such as 3,500 feet MSL, is vital for
accurate interpretation of METAR observations. Elevation influences cloud base reports, visibility,

temperature, and pressure readings, all of which are critical for safe and efficient flight operations.



Pilots and aviation professionals must account for these factors when planning routes, conducting

approaches, and responding to changing weather conditions.

By appreciating how elevation impacts METAR data, aviation stakeholders can improve situational

awareness, enhance safety margins, and optimize operational efficiency, especially in mountainous or
high-altitude regions. Whether you are a pilot preparing for departure, an air traffic controller managing
traffic flow, or a meteorologist forecasting weather, understanding the nuances of elevation in METAR

observations is an indispensable part of aviation safety and weather analysis.
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Frequently Asked Questions

What does the field elevation of 3,500 feet MSL indicate about the
station's location?

It indicates that the station is situated at an altitude of 3,500 feet above mean sea level, which can

influence weather observations and atmospheric conditions reported in the METAR.

How does elevation affect the interpretation of METAR weather data?

Elevation impacts temperature, pressure, and visibility readings; higher elevations typically mean cooler
temperatures and lower pressure, so METARs need to be interpreted with altitude considerations in

mind.



Why is it important to know the station's elevation when analyzing

METAR reports?

Knowing the elevation helps pilots and meteorologists accurately interpret weather conditions,
especially when assessing phenomena like cloud base heights, visibility, and pressure trends relevant

to the specific altitude.

How does the elevation of 3,500 feet MSL influence aircraft
operations at this station?

At 3,500 feet MSL, aircraft performance may be affected, such as longer takeoff distances and

reduced engine efficiency, making accurate METAR data vital for safe operations.

If the station's elevation changes, how should METAR reports be
adjusted or interpreted?

METAR reports are already adjusted to MSL; however, pilots and meteorologists should consider
elevation when converting altitude-related data like cloud bases and visibility for operational decision-

making.

What additional weather phenomena might be common at a station

located at 3,500 feet MSL?

At this elevation, phenomena like mountain wave turbulence, orographic clouds, and temperature

inversions are more common, which should be considered when interpreting METAR reports.

Can elevation differences affect the accuracy of wind measurements in

METAR reports?

Yes, elevation can influence wind patterns; localized winds and turbulence at higher elevations may

differ from lower altitudes, so understanding station elevation helps contextualize wind data in



METARs.

Additional Resources

The Station Originating The Following METAR Observation Has A Field Elevation Of 3,500 Feet MSL
is a critical detail for pilots, meteorologists, and aviation professionals. Understanding how elevation
influences METAR reports helps interpret weather conditions accurately and ensures safety during
flight planning and operations. In this comprehensive guide, we will explore what this statement

means, why field elevation matters, and how it affects weather observation interpretation.

Introduction: The Significance of METAR Reports in Aviation

METAR (Meteorological Aerodrome Report) is a standardized format used worldwide to communicate
current weather conditions at airports and aerodromes. These reports are essential for pilots, air traffic
controllers, and meteorologists as they provide real-time data on wind, visibility, temperature, pressure,

cloud cover, and other vital parameters.
Every METAR report originates from a specific weather station located at an airport or aerodrome. The

station's location, especially its field elevation — the height above mean sea level (MSL) of the station's

reference point — significantly influences the interpretation of the data presented.

What Does "Field Elevation Of 3,500 Feet MSL" Mean?

Defining Field Elevation

Field elevation refers to the altitude of the weather station above mean sea level. In our case, the

station's elevation is 3,500 feet MSL. This measurement indicates that the station is situated on terrain



or infrastructure (such as an airport runway or observation tower) that is 3,500 feet above the average

sea level.

Why Elevation Matters

Elevation affects several aspects of weather observation, including:

- Atmospheric Pressure: Higher elevations naturally have lower atmospheric pressure.

- Temperature: Temperatures tend to decrease with altitude.

- Wind and Wind Shear: Wind patterns can vary significantly with elevation.

- Cloud Formation and Visibility: Cloud base heights are relative to station elevation, influencing

visibility reports.

Context of the Statement

When an METAR report states, "The station originating the following METAR observation has a field
elevation of 3,500 feet MSL," it emphasizes the importance of considering elevation when analyzing

weather data. This information helps interpret cloud heights, visibility, and other parameters accurately.

How Elevation Affects METAR Data Interpretation

1. Cloud Base and Ceiling Reports

- Cloud height readings in METARSs are often reported relative to the station elevation. For example, if
the METAR reports a cloud base at 2,500 feet AGL (Above Ground Level), and the station's elevation
is 3,500 feet MSL, the actual cloud base is approximately at (3,500 - 2,500) feet below the station
elevation, i.e., at roughly 1,000 feet AGL.

- Implication: Pilots need to consider station elevation to determine the actual height of clouds relative

to the ground.



2. Visibility Reports

- Visibility is typically reported in statute miles or meters and is relative to the station. While not directly
affected by elevation, understanding the station’s altitude helps contextualize the environment, such as

potential fog or low clouds that might be more common at higher elevations.

3. Atmospheric Pressure and Altimeter Settings

- METARSs include QNH (altimeter setting), which is calibrated to sea level pressure. Pilots adjust their
altimeters to this setting to ensure accurate altitude readings.
- Elevation effect: The station's elevation influences local pressure readings; thus, pilots must account

for this when setting their altimeters.

Practical Implications for Pilots and Aviation Professionals

A. Flight Planning Considerations

- Approach and Landing: Knowledge of station elevation helps determine the actual altitude of clouds
and terrain, crucial for approach planning.

- Terrain Awareness: At higher elevations, terrain may be closer to cloud bases or obstructions,
requiring careful interpretation.

- Performance Calculations: Aircraft performance charts often specify conditions at sea level,

understanding elevation helps adjust expectations accordingly.

B. Weather Interpretation and Safety

- Recognizing that a cloud base at 2,500 feet AGL at a station at 3,500 feet MSL means the clouds

are relatively low relative to the ground.

- For mountainous areas, elevation differences can be significant, impacting safety margins.



C. Communicating with ATC and Other Pilots

- Clear understanding of how elevation influences weather parameters ensures precise communication

and decision-making.

How to Adjust METAR Data Based on Station Elevation

Step-by-Step Guide

1. Identify the Station Elevation: In this case, 3,500 feet MSL.

2. Locate Reported Cloud Heights: Usually in hundreds of feet AGL.

3. Calculate Actual Cloud Heights: Add the station elevation to the AGL cloud heights if needed, or
interpret cloud heights relative to the ground considering station elevation.

4. Adjust Altimeter Settings: Confirm that the altimeter is set appropriately, considering pressure
variations with elevation.

5. Incorporate Elevation into Flight Planning: Use the data to assess terrain clearance, approach

minima, and potential weather hazards.

Common Challenges and Misinterpretations

- Misreading Cloud Heights: Assuming cloud heights are above ground level without considering
station elevation can lead to underestimating cloud base altitude.

- Ignoring Terrain: In mountainous regions, elevation changes can be dramatic; METARs from stations
at different elevations may report similar cloud heights but have different terrain implications.

- Altitude versus Elevation Confusion: Remember that elevation is above sea level, whereas AGL

measurements are relative to the ground at the station location.



Summary Checklist for Interpreting METARs with Known Station Elevation

- [ ] Confirm station elevation (e.g., 3,500 feet MSL).

- [ ] Note the reported cloud heights (AGL or MSL).

- [ ] Adjust cloud base heights relative to terrain.

- [ ] Consider terrain and elevation in flight planning.

- [ ] Use the elevation to interpret wind, pressure, and temperature data accurately.

- [ ] Communicate findings effectively with ATC and crew.

Final Thoughts

Understanding that "The station originating the following METAR observation has a field elevation of
3,500 feet MSL" is more than a mere technical detail — it is a foundational element for accurate
weather interpretation and safe aviation operations. Elevation influences the interpretation of cloud
bases, pressure readings, and terrain considerations, particularly in mountainous or high-altitude

regions.

For pilots and aviation professionals, integrating elevation data with METAR reports ensures a
comprehensive understanding of current conditions, enabling safer decisions during all phases of flight.
Always remember to cross-reference station elevation with other weather data and terrain charts to

develop a complete picture of the operational environment.

By mastering the nuances of station elevation and its impact on METAR observations, aviation

personnel can significantly enhance safety, efficiency, and situational awareness in the skies.
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