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A County Planner Is Trying To Add A Scanned Historical Map In A GIS. Why
Doesn't It Line Up With The modern digital maps? This common challenge
highlights the intricacies involved in integrating historical cartographic
data into contemporary Geographic Information Systems (GIS). Many county
planners and GIS professionals encounter discrepancies when overlaying
scanned historical maps onto current digital maps, leading to confusion and
potential inaccuracies in planning, research, and land management.
Understanding the underlying reasons for these misalignments and knowing how
to address them is crucial for effective GIS analysis and decision-making.

---

Understanding the Challenges of Integrating
Historical Maps into GIS

Integrating scanned historical maps into a GIS environment is not as
straightforward as importing an image file. Several technical and historical
factors contribute to why these maps often do not align perfectly with modern
digital maps.

1. Differences in Map Projections and Coordinate
Systems

One of the primary reasons scanned historical maps do not line up with
current GIS data is the difference in map projections and coordinate systems
used at the time of creation versus today.

- Historical Map Projections: Older maps often used projections that were
based on the cartographic standards of their era, which might not be
compatible with modern coordinate systems.
- Lack of Georeferencing: Many scanned historical maps are simply digitized
images without any spatial reference, making it challenging to align them
precisely with current maps.
- Coordinate System Discrepancies: Modern GIS data typically use standardized
coordinate systems like WGS84 or NAD83, whereas older maps might have been
created using local or arbitrary coordinate references.

2. Variations in Map Scale and Accuracy

Historical maps frequently exhibit inaccuracies in scale and detail due to
limitations in surveying technology at the time.

- Inconsistent Scale: Old maps may have been created at varying scales,
leading to distortions when trying to overlay them onto accurate modern maps.



- Surveying Limitations: Techniques such as triangulation and terrestrial
measurements had limited precision, resulting in positional errors.
- Degradation Over Time: Physical deterioration, such as warping or fading,
can distort scanned versions, further complicating alignment.

3. Changes in Land Features and Topography Over Time

Land features and topographical elements depicted in historical maps may have
changed significantly over the years.

- Urban Development: Cities and towns expand and change, meaning features
shown in old maps may no longer exist or are located elsewhere.
- Natural Changes: Rivers, coastlines, and other natural features can shift
course, making historical representations inaccurate for current geospatial
contexts.
- Land Use Changes: Agricultural, industrial, or residential developments
alter the landscape, leading to discrepancies between historical and current
maps.

4. Differences in Map Symbols and Legends

Historical maps often use symbols, colors, and legends that are no longer in
use or understood today.

- Symbol Interpretation: Deciphering old symbols requires specialized
knowledge, and misinterpretation can lead to incorrect overlays.
- Incomplete or Ambiguous Legends: Lack of detailed legends can make it
difficult to interpret features accurately.

---

Strategies for Aligning Historical Maps in GIS

Successfully integrating a scanned historical map into a GIS environment
involves several steps and techniques aimed at addressing the above
challenges.

1. Georeferencing the Map

Georeferencing is the process of assigning real-world coordinates to an image
or scanned map.

- Identify Control Points: Select recognizable features present in both the
historical map and current GIS data, such as intersections, landmarks, or
natural features.
- Use GIS Software: Tools like ArcGIS, QGIS, or MapWindow allow users to link
control points to known coordinates.
- Apply Transformation: Choose suitable transformation methods (affine,
polynomial, spline) to align the map accurately.



2. Choosing the Right Coordinate System and
Projection

- Determine the Original Projection: If known, use this information to inform
the georeferencing process.
- Reproject Data: Convert the historical map into the same coordinate system
as current GIS layers to facilitate overlaying.

3. Correcting for Scale and Distortion

- Perform Rubber Sheeting: Adjust the scanned map by stretching or
compressing it to match control points.
- Use Multiple Control Points: More points generally lead to better accuracy
in correction.

4. Digitizing Features from Historical Maps

- Create Vector Layers: Trace features from the scanned map to generate GIS-
compatible vector data.
- Attribute Data: Add relevant metadata to features for better analysis.

5. Validating and Refining Alignment

- Overlay Modern Data: Compare the georeferenced map with current GIS layers
to identify misalignments.
- Iterative Improvements: Adjust control points and transformations as needed
for better accuracy.

---

Best Practices for Integrating Historical Maps
into GIS

To maximize accuracy and usability, consider the following best practices:

- Source High-Quality Scans: Use the highest resolution images available to
preserve detail.
- Research Map Background: Gather historical context, projection details, and
metadata.
- Document the Process: Keep detailed records of georeferencing steps,
control points, and transformations.
- Use Multiple Control Points: Distribute control points evenly across the
map to prevent distortion.
- Combine Multiple Data Sources: Cross-reference with other historical
documents, aerial photos, or cadastral records.
- Engage Experts: Collaborate with historians, surveyors, or GIS specialists
familiar with historical cartography.
- Regularly Update and Maintain Data: As new information or better scans
become available, refine the georeferencing.



---

Tools and Software for Georeferencing
Historical Maps

Several GIS tools facilitate the process of aligning historical maps:

- QGIS: An open-source GIS platform with robust georeferencing plugins.
- ArcGIS: A comprehensive GIS suite offering advanced georeferencing and
spatial analysis tools.
- MapWarper: An online tool dedicated to georeferencing scanned maps.
- GeoReferencer: Specialized software for aligning historical and modern
maps.
- GDAL/OGR: Command-line tools for coordinate transformations and data
processing.

---

Case Study: Successfully Aligning a Historical
Map in GIS

A county planner faced difficulties when adding a 19th-century map showing
land parcels to current GIS data. By following these steps, they achieved
accurate alignment:

1. Digitized the Map: High-resolution scan purchased from archives.
2. Identified Control Points: Selected landmarks like church steeples,
bridges, and road intersections visible in both maps.
3. Applied Georeferencing: Used QGIS to assign control points and perform a
polynomial transformation.
4. Reprojected Data: Converted the historical map into WGS84 coordinate
system.
5. Digitized Features: Traced land parcels and added attribute data.
6. Validated Results: Overlaid modern parcel data, making adjustments as
necessary.
7. Outcome: The historical map now accurately overlays current GIS layers,
enabling detailed land use analysis and preservation planning.

---

Conclusion: Overcoming the Challenges of
Historical Map Integration in GIS

Adding scanned historical maps into a GIS environment is a valuable process
that can unlock historical insights and inform modern planning. However, the
discrepancies often encountered—stemming from differences in projections,
scale, land features, and map accuracy—require careful handling through
georeferencing, transformation, and validation techniques. By understanding
the root causes of misalignment and employing best practices and appropriate
tools, GIS professionals and county planners can successfully incorporate



historical maps into their spatial analyses. This integration enriches our
understanding of land development, environmental changes, and historical land
use trends, ultimately supporting more informed decision-making and cultural
preservation efforts.

---
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Frequently Asked Questions

Why doesn't a scanned historical map align properly
when added to a GIS?

Because the scanned map may lack georeferencing data or use outdated
coordinate systems, causing misalignment with modern GIS layers.

What steps can be taken to properly georeference a
scanned historical map in GIS?

You can manually add control points by matching identifiable features on the
scanned map with their real-world locations in a GIS, then apply a suitable
transformation to align it correctly.

How do coordinate system differences affect the
alignment of scanned maps in GIS?

Different coordinate systems can cause positional discrepancies; ensuring the
scanned map is in the same coordinate system as your GIS project or properly
transforming it resolves alignment issues.

Can outdated or obsolete map projections cause issues
when integrating scanned maps into GIS?

Yes, using an outdated or incompatible projection can lead to misalignment;
converting the scanned map to the current or appropriate projection helps
achieve proper alignment.

What common mistakes do planners make when adding
scanned historical maps to GIS?

Common mistakes include neglecting to georeference the map, ignoring
coordinate system differences, or failing to adjust for distortions inherent
in scanned documents, leading to misalignment.



Additional Resources
A County Planner Is Trying To Add A Scanned Historical Map In A GIS. Why
Doesn't It Line Up With The Modern Data?

Integrating historical maps into modern Geographic Information Systems (GIS)
can be a complex endeavor, especially for county planners aiming to preserve
and analyze historical spatial data alongside contemporary geographic
information. When a scanned historical map refuses to align accurately with
current GIS layers, it can lead to frustration, misinterpretation, and
potentially flawed decision-making. This article explores the reasons behind
such misalignments, delves into the technical challenges, and offers
strategies to improve georeferencing accuracy, ensuring that historical maps
serve as reliable tools within modern GIS workflows.

---

Understanding the Nature of Historical Maps and
Modern GIS Data

Before addressing the specific issues that cause misalignments, it is
essential to understand the fundamental differences between historical maps
and contemporary GIS data.

Characteristics of Historical Maps
- Artistic and hand-drawn nature: Many historical maps were created manually,
often with artistic embellishments and varying degrees of accuracy.
- Projection and scale inconsistencies: Early maps often lack standardized
projections and may have distortions due to limited surveying technology.
- Limited geospatial referencing: Many historical maps do not include
coordinate systems or georeferencing markers, making spatial alignment
challenging.
- Physical degradation: Scans of old maps may suffer from deterioration, such
as fading, tears, or discoloration, impacting digitization quality.

Features of Modern GIS Data
- Precise coordinate systems: Modern GIS layers are typically embedded with
well-defined coordinate reference systems (CRS).
- High accuracy and resolution: Satellite imagery and surveyed datasets have
high spatial accuracy.
- Standardized formats: GIS data adhere to international standards,
facilitating interoperability.

Implication: The core challenge in overlaying historical maps onto modern GIS
data is bridging the gap between the inherently imprecise, artistic nature of
old maps and the precise, standardized nature of current GIS datasets.

---



Common Reasons Why a Scanned Historical Map
Doesn't Line Up

Several technical and contextual factors contribute to misalignments when
attempting to georeference historical maps.

1. Lack of Proper Georeferencing Data
- Many old maps lack coordinate information or reference points, making
initial alignment difficult.
- Without known control points, georeferencing becomes an exercise in
approximation.

2. Map Distortions and Projections
- Hand-drawn maps often contain distortions due to the limitations of the
surveying tools of the time.
- Different map projections used historically can cause discrepancies when
overlayed onto modern coordinate systems.

3. Scanning and Digitization Issues
- Scanning at low resolution can obscure fine details and control points.
- Distortion introduced during scanning, such as skew or stretching, can
exacerbate misalignment.

4. Scale Discrepancies
- Historical maps may not have a consistent or known scale.
- Variations in scale across different parts of the map can cause local
misalignments.

5. Inconsistent or Absent Control Points
- Identifying recognizable, stable features (e.g., intersections, landmarks)
for control points is crucial.
- Lack of identifiable control points hampers accurate georeferencing.

6. Differences in Data Resolution and Detail
- The level of detail in historical maps may not match modern datasets,
leading to difficulty in precise overlay.

---

Technical Challenges in Georeferencing



Historical Maps

The process of aligning a scanned historical map with modern GIS data
involves several technical steps, each with potential pitfalls.

1. Selecting Appropriate Control Points
- Pros: If identifiable, control points anchor the map accurately.
- Cons: Features may have changed or disappeared over time; some landmarks
may no longer exist, leading to inaccuracies.

2. Choosing the Correct Transformation Method
- Affine, Polynomial, or Rubber Shear Transformations: Different methods
accommodate different types of distortions.
- Pros: Proper method improves alignment.
- Cons: Overly complex transformations can introduce errors; simple methods
may not correct distortions effectively.

3. Handling Map Projections and Coordinate Systems
- Many historical maps lack projection information; assigning the correct CRS
requires research.
- Incorrect assumptions about projections lead to misalignment.

4. Addressing Scanning and Digitization Artifacts
- Warping during scanning can cause the entire map to be skewed.
- Correcting for these distortions may require geometric correction
techniques.

5. Dealing with Scale Variations
- Without a known scale, georeferencing relies heavily on control points,
which may introduce errors.

---

Strategies to Improve Georeferencing Accuracy

While challenges exist, several best practices can help county planners
improve the alignment of historical maps within GIS.

1. Research and Identify Control Points
- Use historical records, city directories, or known landmarks to find
features that still exist.
- Cross-reference with modern maps to verify feature locations.



2. Use Multiple Control Points
- Incorporate at least 4-6 well-distributed control points to improve
accuracy.
- Ensure points are spread across the map to minimize distortion effects.

3. Choose the Appropriate Transformation
- Start with simple transformations; escalate to polynomial or spline
transformations if necessary.
- Use GIS software tools like ArcGIS, QGIS, or MapWindow to experiment with
different methods.

4. Assign the Correct Coordinate Reference System
- Research historical map projection and coordinate systems.
- When unknown, test different projections and evaluate which yields the best
fit.

5. Incorporate Ancillary Data
- Use historical aerial photographs, land records, or cadastral maps for
additional reference layers.
- Comparing multiple sources can enhance control point selection.

6. Quality Control and Validation
- After georeferencing, check the alignment at multiple locations.
- Overlay modern features (e.g., roads, rivers) to visually assess accuracy.

7. Use GIS Tools and Plugins Designed for Historical
Maps
- Some GIS software offers specialized plugins for historical map
georeferencing.
- These tools may include advanced correction algorithms tailored for old
maps.

---

Advanced Techniques and Tools

For more precise alignment, advanced methods and emerging tools can be
employed.

1. Rubber Sheeting and Non-Linear Transformations
- Allows local adjustments to fit features more accurately.
- Useful when dealing with maps that contain localized distortions.



2. Digitally Corrected and Orthorectified Maps
- Use of orthorectification techniques with historical aerial imagery or
surveyed data.
- Produces maps with minimized distortion.

3. Machine Learning and Image Processing
- Emerging AI tools can automatically identify features and suggest control
points.
- These can expedite the georeferencing process but require expertise.

4. Community and Collaborative Resources
- Online repositories such as the David Rumsey Map Collection or Historic Map
Works offer georeferenced historical maps.
- Sharing data and techniques within GIS communities can improve accuracy.

---

Conclusion: Embracing the Challenges to Unlock
Historical Insights

Integrating scanned historical maps into modern GIS is a nuanced process
fraught with technical and contextual challenges. The primary reasons such
maps do not line up with current data stem from their inherent distortions,
lack of georeferencing information, and differences in projections and
scales. Overcoming these hurdles requires meticulous control point selection,
understanding of historical mapping techniques, and careful application of
appropriate transformation methods.

While perfect alignment may not always be achievable—especially with very old
or deteriorated maps—adopting best practices can significantly enhance
accuracy. This, in turn, allows county planners and researchers to unlock
valuable historical insights, compare past and present landscapes, and
support informed decision-making grounded in both history and modern spatial
analysis.

By appreciating the complexities involved and leveraging advanced tools and
community resources, GIS professionals can bridge the gap between the past
and present, ensuring that old maps become reliable and insightful components
of contemporary geographic analysis.
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