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Understanding how to orient yourself accurately using the Earth's magnetic field is essential for
navigation, surveying, outdoor activities, and various scientific applications. When the magnetic field
declination at your location is specified as 22 degrees east of north, it indicates that the magnetic
north is 22 degrees east of the true geographic north. This difference, known as magnetic declination
or variation, must be accounted for to orient correctly with respect to true north, especially when
using magnetic compasses. In this article, we will explore what magnetic declination means, how to
determine and interpret it, and how to properly orient yourself considering a declination of 22 degrees
east.

Understanding Magnetic Declination and Its
Significance

What Is Magnetic Declination?

Magnetic declination is the angle between magnetic north (the direction the magnetic compass
needle points) and true north (geographic north). It varies depending on your geographic location and
changes over time due to shifts in the Earth's magnetic field.

- Positive Declination (East Declination): Magnetic north is east of true north.
- Negative Declination (West Declination): Magnetic north is west of true north.

In your case, a declination of 22 degrees east means magnetic north is 22° east of true north.

Why Does Magnetic Declination Matter?

Magnetic declination impacts navigation accuracy. If you rely solely on a magnetic compass without
adjusting for declination, your directional readings will be offset from true geographic directions. This
can lead to errors in navigation, especially over long distances.

For example:
- If you want to travel due north (true north), and the magnetic declination is 22° east, the compass
needle will point 22° east of true north.



- To navigate accurately, you must adjust your compass reading or your bearing to account for this
declination.

How To Determine The Correct Orientation With 22°
East Declination

To orient yourself correctly with a magnetic compass when the declination is 22° east, follow these
steps:

Step 1: Confirm the Declination at Your Location

- Use reliable sources such as geological surveys, national geographic agencies, or online magnetic
declination calculators.
- Ensure the declination value is current, as magnetic declination can change over time.

Step 2: Understand the Significance of East Declination

- Since the declination is east, magnetic north is east of true north.
- This means that if your compass points to magnetic north, your true north is 22° to the west of that
point.

Step 3: Adjust Your Compass or Bearing Accordingly

There are two main ways to account for declination:

Method A: Adjust the Compass (If It Has Declination Adjustment)

- Many modern compasses feature adjustable declination settings.

- Set the declination to 22° east on your compass.

- When you rotate the compass housing to read a bearing, the compass needle will directly point to
true north.

Method B: Correct Your Bearing Manually

- If your compass does not have an adjustable declination feature, you must manually correct your
bearing.

- To find the true bearing, subtract the declination from your magnetic heading if the declination is
east.

Example:
- If your compass reads a magnetic bearing of 0° (magnetic north), the true bearing is:



True bearing = Magnetic bearing - Declination
True bearing = 0° - 22° = -22°, which is equivalent to 338° in a 0-360° system.

- For any magnetic bearing, simply subtract 22° to get the true bearing when declination is east.

Practical Examples of Orienting with 22° East
Declination

Example 1: Navigating to a True North Bearing

Suppose you need to travel along a true north orientation (0°) using a compass with a declination of
22° east.

How to Proceed:

- Since declination is east, magnetic north is east of true north.
- To find the magnetic bearing that corresponds to true north, add the declination:

Magnetic bearing = True bearing + Declination

Magnetic bearing = 0° + 22° = 22°

- Therefore, when your compass reads 22°, you are aligned with true north.
Summary:

- To go true north, set your compass to 22°.
- When the compass needle points to 22°, your direction is approximately true north.

Example 2: Using a Map and Compass Together

When using a topographic map with a known grid north, you will often need to convert between
magnetic north and true north.

Procedure:

1. Determine your magnetic bearing to your target point.
2. Correct for declination:



- If declination is east, subtract 22° from your magnetic bearing to find the true bearing.

3. Use the corrected bearing to set your compass or navigate with the map.

Additional Tips for Accurate Orientation

- Always verify declination: Magnetic declination varies across regions and over time; check for the
most recent data.

- Use a compass with declination adjustment: This simplifies the process and reduces errors.

- Practice manual correction: Be comfortable subtracting or adding declination when adjustments are
needed.

- Combine with other navigation tools: Use GPS devices or landmarks for verification.

- Understand local variation: Some areas may have different declination values; always confirm your
location's specifics.

Summary Table: Adjusting for 22° East Declination

| Scenario | How to Adjust | Result |

| Navigating to true north (0°) | Compass reading = 22° (add declination) | When the compass points

to 22°, you're true north |

| Navigating to a magnetic bearing of X° | True bearing = Magnetic bearing - 22° | Adjust your course
accordingly |

| Using a compass with declination adjustment feature | Set declination to 22° east on the compass |

Directly read true bearings |

Conclusion: How to Properly Orient When Declination Is
22° East

In conclusion, when the magnetic declination at your location is 22° east of north, proper orientation
requires you to adjust your compass readings or bearings accordingly. The key points are:

- Recognize that magnetic north is 22° east of true north.

- Use the appropriate correction method: set declination if your compass allows or manually adjust
your bearings.

- Always verify current declination data for your specific location.

- Practice these adjustments to ensure accurate navigation, whether you're hiking, surveying, or



involved in outdoor activities.

By understanding and applying these principles, you can confidently orient yourself with respect to
true north, ensuring your navigation is precise and reliable despite the magnetic declination.

Frequently Asked Questions

What does a magnetic field declination of 22 degrees east of
north mean for navigation?

It means that the magnetic north is 22 degrees east of true north at your location, so compass
readings are offset from true north by that amount.

How should | orient my compass when the magnetic
declination is 22 degrees east of north?

You should adjust your compass by adding 22 degrees to the magnetic heading to find the true
heading or set your compass to account for the east declination for accurate navigation.

Why is it important to correct for magnetic declination when
navigating?

Correcting for magnetic declination ensures that your compass reading aligns with true geographic
directions, preventing navigation errors, especially over long distances.

How can | determine the correct compass adjustment if the
declination is 22° east?

If the declination is 22° east, you should subtract 22° from your magnetic compass reading to obtain
the true heading, or set your compass to account for this declination before navigation.

Does magnetic declination vary across different locations, and
why is that important?

Yes, magnetic declination varies by location and over time due to Earth's magnetic field changes,
making it essential to use updated local declination values for accurate navigation.

What tools or resources can help me find the magnetic
declination at my location?

You can use online magnetic declination calculators, topographic maps, or mobile apps that provide
current declination data based on your GPS coordinates.



Can | rely solely on a compass for navigation with a 22° east
declination, or should | use additional tools?

While a compass is useful, it's best to combine it with maps, GPS devices, or other navigation tools to
account for declination and ensure accurate orientation.

Additional Resources

Assume The Magnetic Field Declination At Your Location Is 22 Degrees East Of North. How Should You
Orient your compass and navigation tools to ensure accurate direction finding? Understanding
magnetic declination is essential for anyone relying on magnetic compasses for navigation, whether
in outdoor adventures, aviation, maritime activities, or surveying. Magnetic declination, also known as
magnetic variation, is the angle between magnetic north (as indicated by a compass) and true north
(geographic north). In this case, with a declination of 22 degrees east of north, your compass readings
need adjustment to accurately determine true directions. This guide walks you through the concept of
magnetic declination, how to interpret it, and practical steps to orient your compass correctly in such
conditions.

Understanding Magnetic Declination
What Is Magnetic Declination?

Magnetic declination is the angular difference between magnetic north and true north at a specific
location on Earth. Since Earth's magnetic field is not perfectly aligned with its rotational axis, the
magnetic north pole and geographic north pole do not coincide. As a result, compasses pointing
toward magnetic north may not point directly to true north, which is essential for precise navigation.

Why Is Declination Important?

- Navigation Accuracy: To plot accurate courses on maps, which are based on true north, navigators
must adjust for declination.

- Mapping and Surveying: Precise measurements depend on correcting compass readings.

- Aviation and Marine Navigation: Flight and nautical charts often use true north; thus, declination
adjustments are critical.

Deciphering “22 Degrees East Of North”

What Does East Of North Mean?

When declination is described as "22 degrees east of north," it indicates that magnetic north is
located 22 degrees east of the true north direction.

- Visualize the Compass: Imagine a circle with 0 degrees pointing to true north.
- Magnetic North: Located 22 degrees clockwise from true north (since east corresponds to clockwise

direction).

Implications for Navigators



- Your compass will point toward magnetic north, which is offset by 22 degrees east.
- To navigate accurately, you need to adjust your compass readings by this declination.

How To Orient Your Compass Correctly
Step 1: Recognize the Declination Sign and Direction

- East Declination: Magnetic north is east of true north.
- Adjustment: You must add or subtract this angle depending on your method and the labels on your
map or compass.

In this case:

- Declination = 22° East of North
- The magnetic north is 22 degrees east of true north.

Step 2: Use a Topographic or Nautical Map with Declination Information
Most detailed maps include declination diagrams or declination angles.

- Check the Map: Find the declination diagram or note the declination angle.
- Apply the Declination: Use the map's declination correction to adjust compass readings.

Practical Steps for Correct Orientation
Method 1: Using a Compass and Declination Diagram

1. Identify Magnetic North: Hold your compass flat and note the magnetic needle pointing toward
magnetic north.

2. Determine Your Declination: Confirm that the declination at your location is 22° east.

3. Adjust Your Compass:

- If your compass has an adjustable bezel, rotate it so that the orienting arrow aligns with the
magnetic needle, then rotate the compass housing 22 degrees west to compensate for east
declination.

- If your compass does not have an adjustable bezel, note the declination and remember to add or
subtract it when plotting courses.

4. Set True North Bearing:

- When taking a bearing, read the magnetic heading.

- Add 22 degrees to the magnetic heading to get the true heading (since declination is east).

- Conversely, if you're following a map bearing, subtract the declination to get the magnetic heading
your compass should read.

Method 2: Adjusting Your Map and Compass for Navigation



- On a Map with Declination:

1. Find the declination diagram (usually a small diagram showing the angle between true north and
magnetic north).

2. Rotate the map so that magnetic north aligns with the compass needle, accounting for the 22° east
declination.

3. Use the compass to find your bearing relative to the adjusted map.

- On a Non-Adjustable Compass:

1. Take your magnetic bearing.

2. Add 22° to this reading (since declination is east).
3. Use this corrected bearing to navigate.

Navigational Scenarios and Corrections

| Scenario | Magnetic Bearing | Declination Adjustment | True Bearing | Action Needed |

I | | | | |

| Navigating to a known point | 100° magnetic | Add 22° (east declination) | 122° true | Set compass
to 100°, then add 22° for true bearing |

| Following a map bearing | 150° true | Subtract 22° | 128° magnetic | Set compass to 128°, or add
22° to magnetic reading for true bearing |

Additional Tips for Accurate Orientation

- Use a Declination Chart: Many navigation charts include declination information specific to your
location.

- Update Declination Data: Declination varies over time; check for updated data from geological or
navigation sources.

- Practice: Get comfortable adjusting compass readings in different declination scenarios.

- Use GPS for Cross-Verification: Combine compass navigation with GPS or digital tools for
confirmation.

Common Mistakes to Avoid

- Ignoring Declination: Relying solely on compass readings without adjusting can lead to significant
navigation errors.

- Confusing East and West Declination: Remember, east declination means magnetic north is east of
true north; west declination means magnetic north is west of true north.

- Not Updating Declination Data: Declination changes gradually over years; always check current
figures.

Summary: How Should You Orient in a 22° East Declination?

- Recognize that magnetic north is 22 degrees east of true north.



- When navigating using a compass:

- Add 22 degrees to your magnetic heading to obtain the true heading.

- Or, adjust your compass bezel (if adjustable) to account for this declination.

- When using maps:

- Rotate your map to align magnetic north with the compass needle, considering the declination.
- Use the corrected bearings for precise navigation.

Final Thoughts

Understanding and adjusting for magnetic declination, especially a significant one like 22 degrees
east of north, is crucial for accurate navigation. Whether you are hiking in remote wilderness, sailing
across open seas, or flying through unfamiliar skies, properly orienting your compass ensures you
stay on course. Always check your local declination, keep updated with current data, and practice the
correction process regularly to become confident in your navigation skills.

Remember: Accurate navigation is about understanding your environment, using your tools correctly,
and making necessary corrections. With a clear grasp of declination and orientation techniques, you'll
navigate confidently regardless of the magnetic variation at your location.
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