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Excel: Convert Degrees Minutes Seconds to Decimal Degrees

Excel stands as an indispensable and powerful tool for data manipulation across countless

industries, including specialized fields like geographic coordinates analysis. A frequent requirement
in geospatial data management is the conversion of locations expressed in Degrees Minutes
Seconds (DMS) format into the more computation-friendly Decimal Degrees (DD) format. While

DMS provides an intuitive, human-readable way to represent precise angular measurements on
the Earth's surface, DD offers a simplified, single-value representation that is essential for
calculations, mapping software integration, and database storage. Mastering this conversion within
Excel is a crucial skill for surveyors, geographers, and anyone working with high-precision location
data. This comprehensive guide will meticulously detail the methodology, utilizing advanced Excel
text functions, necessary to perform this crucial conversion accurately and efficiently.

The distinction between DMS and DD is fundamentally mathematical. DMS is a sexagesimal
system, where one degree (°) is composed of 60 minutes ('), and one minute is composed of 60
seconds (). This structure is historically rich but cumbersome for arithmetic operations because it
requires handling three separate units. Conversely, Decimal Degrees expresses the location
simply as a fraction of a degree, making direct calculations straightforward. For instance,
converting a coordinate like 48° 51' 52.9776" into its decimal equivalent requires converting the
minutes and seconds components into their respective decimal fraction of a degree (M/60 and
S/3600) and summing them with the whole degrees value.

Achieving this conversion automatically and reliably in a spreadsheet environment like Excel
requires robust handling of text strings, as geographic data is often imported with these angular
symbols embedded. Many traditional methods rely on complex combinations of older functions like
FI ND, M D, and VALUE, which can be prone to errors and difficult to debug. However, modern
versions of Excel (specifically those supporting Microsoft 365 or Excel 2021 and newer) provide
specialized functions that streamline text extraction. We will focus on utilizing the powerful
combination of TEXTBEFORE and TEXTAFTER functions. This approach ensures maximum

clarity and efficiency when processing structured geographic data strings containing the degree (°),
minute ('), and second (") symbols.

The Core Formula for DMS to DD Conversion

When dealing with standardized geographic coordinate data, where the DMS value is stored as a
single text string within a cell (e.g., A2), the primary challenge is isolating the three distinct
numerical components: degrees, minutes, and seconds. Once isolated, these components must be
subjected to the standard conversion factors (division by 60 for minutes, and division by 3600 for
seconds) and then summed together. The following highly efficient formula, designed for modern
Excel environments, accomplishes this complex extraction and calculation in one step.

You can use the following formula structure to convert degrees, minutes, and seconds formatted
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Excel: Convert Degrees Minutes Seconds to Decimal Degrees

as a text string into Decimal Degrees within Excel:

=TEXTBEFORE(AZ2, "°")Y+TEXTBEFORE(TEXTAFTER(AZ2, "oy,
""")60+TEXTBEFORE(TEXTAFTER(A2,"'"),"""")/3600

This specific formula assumes the DMS value is located in cell A2 and correctly parses the string
components, yielding the numerical result in Decimal Degrees format. The formula relies on

recognizing the specific angular symbols--the degree symbol (°), the single quote for minutes ('),
and the double quote for seconds (")--as delimiters, which is essential for accurate parsing of the
string.

Consider a practical scenario: if cell A2 contains the precise latitude string 48° 51' 52.9776" N
(representing the latitude of Paris, France), applying this formula will return the numerical value
48.86472. This single decimal value is far easier to integrate into geospatial databases, calculate
distances using formulas like the Haversine formula, or plot directly onto modern mapping
applications. Understanding the robust nature of this parsing formula is key to efficient data
handling when working with geographic coordinates.

Practical Application: Setting Up the Data

To demonstrate this conversion process, let us consider a dataset containing several locations
where both latitude and longitude are recorded using the traditional Degrees Minutes Seconds

format. Our goal is to derive the corresponding DD values in adjacent columns, making the data
ready for further numerical analysis and streamlining the entire dataset for computational use.

Suppose we have the following initial dataset loaded into an Excel worksheet. Notice that the
latitude and longitude are contained in columns A and B, respectively, and each cell holds the
entire coordinate string, including the angular symbols and the cardinal direction:
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A B C D
Latitude Longitude
48°51'52.9776" N 02° 20'56.4504" E

1
2
3
4
5
6
7
8
9

For this example, we will focus on converting the first row of data, beginning with the latitude in cell
A2 and the longitude in cell B2. We will designate columns D and E for the resulting Decimal
Degrees values for latitude and longitude, respectively. This separation ensures that the original
source data remains untouched while we perform the conversion, adhering to best practices in
data integrity and analysis.

Converting Latitude to Decimal Degrees

The first step in our workflow is to convert the latitude value from cell A2 into its precise decimal
representation. Since latitude values typically range from 90° South to 90° North, the numerical
part of the formula remains consistent. Crucially, this specific formula extracts only the numerical
components before the final delimiter, which prevents the trailing cardinal direction (N or S) from
disrupting the mathematical calculation.

We will input the core conversion formula into cell D2. Remember that the formula is referenced to
cell A2, which contains the latitude string 48° 51' 52.9776" N:

=TEXTBEFORE(AZ2, "°")Y+TEXTBEFORE(TEXTAFTER(AZ2, "oy,
""")60+TEXTBEFORE(TEXTAFTER(A2,"'"),"""")/3600

Upon execution, Excel successfully parses the degrees (48), minutes (51), and seconds (52.9776),
applies the correct mathematical weighting, and sums the results. The resulting screenshot
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illustrates the correct application and output of this calculation, demonstrating the formula's ability
to handle the complex text string efficiently:

D2 v i fx  =TEXTBEFORE(A2, "*")+TEXTBEFORE(TEXTAFTER(
A B C D E

1 Latitude Longitude Latitude (decimal)

2 |48°51'52.9776" N 02° 20'56.4504" E | 48.864716_|
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As intended, the formula correctly returns the Decimal Degree latitude value of 48.864716. This
numerical result accurately reflects the required conversion: Degrees + (Minutes / 60) + (Seconds /
3600) = 48 + (51/60) + (52.9776/3600). It is important to note that for Southern latitudes, this
formula would require an outer wrapper (such as an | F function checking for 'S'") to introduce a

negative sign automatically.

Converting Longitude to Decimal Degrees

Following the successful conversion of latitude, we now proceed to convert the corresponding
longitude value located in cell B2. Longitude coordinates span from 180° West to 180° East. Since
the formula structure is robust and generalizable across both latitude and longitude, we only need
to update the cell reference from A2 to B2 while keeping the conversion logic intact.

The original longitude string in B2 is 2° 20' 56.45" E. We input the slightly modified formula into cell
E2:

=TEXTBEFORE(B2, "°")+TEXTBEFORE(TEXTAFTER(B2, momy,
"'")/60+TEXTBEFORE(TEXTAFTER(B2,"""),"""")/3600

The core mechanism of text parsing remains identical, efficiently separating the degrees (2),
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minutes (20), and seconds (56.45) from the text string using the respective angular symbols as
delimiters. This powerful application demonstrates the reusability and efficiency of the
TEXTBEFORE and TEXTAFTER combination for consistently formatted DMS data structures.

The resulting data, including the converted longitude in column E, is shown below, confirming the
successful processing of both geographic coordinates:

E2 v i fx  =TEXTBEFORE(B2, "*")+TEXTBEFORE(TEXTAFTER(B2, "*"), """)/60
A B C D E

1 |Latitude Longitude Latitude (decimal) Longitude (decimal)

2 |148°51'52.9776" N 02°20'56.4504" E 48.864716|2.349014 |
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The formula correctly returns the Decimal Degree longitude value of 2.349014. We have now
successfully converted the longitude and latitude values from the legacy Degrees Minutes Seconds
format to the highly usable Decimal Degrees format, preparing the dataset for seamless integration

into various computational tools.

Detailed Formula Breakdown: Understanding the Mechanism

To fully appreciate the power and reliability of this conversion method, it is essential to analyze
how the nested functions work together to process the complex string data. We will use the latitude
example from cell A2, which contains 48° 51' 52.9776" N, and break down the formula into its
three additive mathematical components (Degrees + Minutes Equivalent + Seconds Equivalent).

The full formula used is:

=TEXTBEFORE(AZ, "°")+TEXTBEFORE(TEXTAFTER(A2, momy,
""")/60+TEXTBEFORE(TEXTAFTER(A2,"""),"""")/3600
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Extracting the Degrees Component (Part 1)

The first segment of the formula is designed to extract the whole number of degrees:
TEXTBEFORE(A2, "°").

The TEXTBEFORE function is instructed to look at the text in cell A2 and return everything that
appears immediately before the specified delimiter, which is the degree symbol ("°").

In the example string 48° 51' 52.9776" N, this segment successfully extracts the text string "48".
Excel automatically converts this extracted text string into a numerical value (48) for the
subsequent addition operations, satisfying the requirement for the Degrees component (D/1).

Extracting the Minutes Component (Part 2)

The second, more complex part extracts the minutes value, converts it to a decimal fraction of a
degree, and adds it to the total: TEXTBEFORE(TEXTAFTER(A2,"°"),"")/60.

TEXTAFTER(AZ2, "°"): This inner function first executes, returning the residual string remaining
after the degree symbol. For our example, the resulting string is " 51' 52.9776" N". This step
effectively removes the degrees portion.

TEXTBEFORE(..., "'): The remaining string is then passed to TEXTBEFORE, which looks for the

minute symbol ("™"). It isolates the text that precedes it, yielding the minutes value, " 51".

/60: Finally, this extracted minutes value (51) is divided by 60, converting the minutes into their
equivalent decimal degree value. The result of this calculation is 51/60 = 0.85. This fulfills the
(M/60) requirement.

Extracting the Seconds Component (Part 3)

The final component isolates the seconds value and converts it into a decimal fraction of a degree:
TEXTBEFORE(TEXTAFTER(A2,"™),"""")/3600.

TEXTAFTER(AZ2, "'): This inner function executes first, extracting all text following the minute
symbol (). The resulting string passed forward is " 52.9776" N".

TEXTBEFORE(..., """"): This part of the formula is technically critical due to the special handling
required for the double-quote character (") used to denote seconds. Because the formula string
itself uses double quotes, the seconds delimiter must be represented by two double quotes
escaped within the main formula string: """ . This function extracts the value preceding the
seconds symbol, yielding " 52.9776".

/3600: This isolated seconds value (52.9776) is then divided by 3600 (since 60 minutes multiplied

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://support.microsoft.com/en-us/office/textbefore-function-a4eac8d9-bab6-464a-b5e8-6e544b1239c6
https://support.microsoft.com/en-us/office/textbefore-function-a4eac8d9-bab6-464a-b5e8-6e544b1239c6
https://scales.arabpsychology.com/?p=94770
https://scales.arabpsychology.com
https://scales.arabpsychology.com

Excel: Convert Degrees Minutes Seconds to Decimal Degrees

by 60 seconds equals 3600 seconds per degree). The resulting value is 52.9776/3600 = 0.014716.
This fulfills the (S/3600) requirement.

The final computation sums these three mathematically derived values: 48 (Degrees) + 0.85
(Minutes Equivalent) + 0.014716 (Seconds Equivalent) = 48.864716. This demonstrates a precise
and repeatable method for transforming complex text coordinates into usable numerical data.

Handling Cardinal Directions and Error Prevention

While the demonstrated formula is highly effective for converting positive coordinates (North and
East), real-world geospatial data often includes negative coordinates (South and West). If the
cardinal direction (N, S, E, W) is appended to the coordinate string, additional logic is required to
ensure the final DD value carries the correct sign.

Coordinates formatted as Degrees Minutes Seconds in spreadsheets adhere to specific sign

conventions in the Decimal Degrees format:

Northern Latitudes (N) and Eastern Longitudes (E): Values are inherently positive.

Southern Latitudes (S) and Western Longitudes (W): Values must be negative (e.g., -34.6037
for a Southern latitude).

If the input cell (e.g., A2) contained 48° 51' 52.9776" S, the current formula would still yield a
positive 48.864716. To automate the negative sign, one would need to embed the entire formula
within an | F statement that checks the final character of the string, multiplying the entire result by
-1 if the direction is South or West. For instance: =1 F(OR(RI GHT( A2, 1) ="S", RI GHT( A2, 1) ="W),
-1 * (FULL_FORMULA), FULL_FORMJLA). Ensuring data quality and consistent formatting before
conversion is crucial to minimize the need for such complex error handling.

Alternative Methods and Conclusion

While the modern formula using TEXTBEFORE and Excel's text functions is the clearest for users

of recent versions, older, simpler methods exist if the data is perfectly segmented (i.e., degrees,
minutes, and seconds are in separate columns). In such a scenario, the conversion is purely
mathematical:

=A2 + (B2/60) + (C2/3600)

However, the reality of imported data often dictates that the entire Degrees Minutes Seconds string

is consolidated into a single column, necessitating the sophisticated text parsing demonstrated
earlier. The primary benefit of the nested TEXTBEFORE/TEXTAFTER approach is its ability to handle
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this consolidated data format robustly, transforming textual data into quantifiable numerical values
without requiring manual manipulation or multiple helper columns.

In summary, the ability to rapidly and accurately convert DMS coordinates to Decimal Degrees
within Excel is fundamental to modern spatial analysis. By leveraging the power of advanced text

functions, users can overcome the limitations of traditional string manipulation and ensure their
geographic datasets are immediately ready for complex modeling, charting, and integration with
specialized Geographical Information Systems (GIS) software.
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