
PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

Learning PySpark: How to Extract
the Year from Date Columns in

DataFrames

Authored by

Mohammed looti

November 11, 2025

RECOMMENDED CITATION

Mohammed looti (2025). Learning PySpark: How to Extract the Year from Date Columns in

DataFrames. PSYCHOLOGICAL STATISTICS. Retrieved from

https://statistics.arabpsychology.com/?p=16686

https://statistics.arabpsychology.com/?p=16686
https://statistics.arabpsychology.com/?p=16686
https://statistics.arabpsychology.com/?p=16686
https://statistics.arabpsychology.com/?p=16686
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com


Learning PySpark: How to Extract the Year from Date Columns in DataFrames 2

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

Introduction to Date Extraction in PySpark

The robust management of temporal data is an absolute prerequisite for successful data analysis

and effective data engineering pipelines. When navigating vast datasets that are distributed across

a cluster, PySpark serves as the foundational library, offering highly optimized tools for

manipulating date and time columns efficiently. One of the most frequently executed tasks involves

isolating specific components of a date--such as the year--for subsequent processes like

aggregation, filtering, or sophisticated reporting. For any data professional leveraging Apache

Spark, possessing a clear understanding of how to correctly and efficiently extract the year value

from a DataFrame column is fundamental.

PySpark significantly streamlines this complex process through its dedicated SQL functions

module. This approach allows developers to bypass cumbersome, error-prone string manipulation

methods and instead utilize powerful, built-in functions that are inherently optimized for superior

performance within the distributed Spark engine. This comprehensive guide will walk you through

the precise syntax necessary to extract the year component, demonstrating how to seamlessly

integrate this derivation into a clean, new column within your existing DataFrame. We will cover

everything from the initial environment setup to the final verification of results.

The efficiency of this process hinges upon the importation of specific functions from the crucial

pyspark.sql.functions module. By using these functions, we treat date transformation as a

declarative, straightforward column operation rather than relying on slow, resource-intensive row-

by-row iteration. This methodology is paramount to ensuring true scalability and speed when

dealing with big data volumes.

Core Syntax: Utilizing the year() Function for Extraction

To successfully isolate and extract the year from a date column within a PySpark DataFrame, we

must rely on the specialized year() function. This function is straightforward: it accepts the target

date column as its sole argument and returns the corresponding four-digit integer representation of

the year. Crucially, to integrate this derived result into our data structure, we employ the powerful

withColumn transformation method.

The general structure of this operation involves two key steps: first, importing the required function,

and second, invoking the withColumn method on the target DataFrame. The withColumn

transformation requires two essential arguments: the designated name of the new column that will

be created (or potentially overwritten), and the expression that explicitly defines the content of this

new column. In our specific context, this expression is the year() function applied directly to our

existing date column.

The standard syntax required to achieve this is clearly illustrated below. This snippet demonstrates
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how to generate a brand new column, typically named year, by efficiently processing the values

contained within the existing date column:

from pyspark.sql.functions import year

df_new = df.withColumn('year', year(df))

This operation is exceptionally efficient because it leverages Spark's internal Catalyst optimizer,

which ensures the transformation is applied lazily and optimally across the entire distributed

dataset. The resulting DataFrame (here referred to as df_new) will contain all the original columns

plus the newly calculated year column, ensuring the data is immediately prepared for complex

analytical tasks. It is imperative to verify that the source date column, designated as date in this

example, is correctly recognized as a DateType or TimestampType in PySpark. However, the

year() function is generally robust enough to handle standard string date formats (such as YYYY-

MM-DD) automatically during execution.

Detailed Walkthrough: Initializing the PySpark Environment

Before any data transformations can be executed, the environment must be properly configured.

This crucial setup involves initializing a SparkSession and subsequently constructing a sample

DataFrame that we can manipulate. The SparkSession functions as the primary entry point for all

programming interactions with Spark using the Dataset and DataFrame APIs. Once this session is

successfully established, we can define our initial dataset.

For the purpose of this practical example, we will simulate a scenario involving sales data collected

over multiple fiscal years. Our hypothetical dataset includes two core columns: the date (the

specific day the transaction occurred) and the sales (the recorded volume or revenue). Our

overarching objective is to generate performance reports that are logically grouped by the year, a

task that fundamentally necessitates the accurate extraction of the year component first.

The code snippet provided below outlines the precise steps required to both initialize the Spark

context and construct our representative DataFrame. This preliminary setup is vital, ensuring that

our execution environment is fully prepared and that we have a clean, verifiable starting dataset

against which we can meticulously test and confirm our date extraction process.

from pyspark.sql import SparkSession

spark = SparkSession.builder.getOrCreate()

# Define data for sales transactions

data = ,

,
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,

,

,

,

,

]

# Define column names: date and sales volume

columns =

# Create the DataFrame using the data and column definitions

df = spark.createDataFrame(data, columns)

# Display the initial DataFrame structure and contents

df.show()

+----------+-----+

| date|sales|

+----------+-----+

|2021-04-11| 22|

|2021-04-15| 14|

|2021-04-17| 12|

|2022-05-21| 15|

|2022-05-23| 30|

|2023-10-26| 45|

|2023-10-28| 32|

|2023-10-29| 47|

+----------+-----+

The resulting output confirms that our initial DataFrame, designated df, is correctly structured and

holds the date information in a format that is ready for immediate transformation. With this

verification complete, we can confidently proceed to apply the highly efficient date extraction logic

detailed earlier.

Implementation and Verification of Results

With the source DataFrame successfully prepared, we are now ready to execute the core task:

deriving the year from the date column. As previously established, this relies on importing the

year function from pyspark.sql.functions and applying it declaratively using the withColumn

method. This specific approach adheres to the principle of immutability in Spark; the original
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DataFrame df remains completely unchanged, while a new DataFrame, df_new, is generated

containing the required results.

We explicitly instruct PySpark to create a new column named year. This derived column will be

populated with the four-digit year (e.g., 2021, 2022, 2023) corresponding precisely to the date

recorded in the date column for each respective row. This clear separation of temporal

components is absolutely vital for subsequent advanced analysis, such as calculating detailed

year-over-year growth metrics, tracking seasonal trends, or generating formal annual performance

reports.

Review the implementation of the required syntax and the resulting output provided below, which

clearly demonstrates the successful and accurate addition of the newly derived column:

from pyspark.sql.functions import year

# Extract year from the existing date column

df_new = df.withColumn('year', year(df))

# Display the new DataFrame to verify the transformation

df_new.show()

+----------+-----+----+

| date|sales|year|

+----------+-----+----+

|2021-04-11| 22|2021|

|2021-04-15| 14|2021|

|2021-04-17| 12|2021|

|2022-05-21| 15|2022|

|2022-05-23| 30|2022|

|2023-10-26| 45|2023|

|2023-10-28| 32|2023|

|2023-10-29| 47|2023|

+----------+-----+----+

The output conclusively verifies that the transformation successfully added the new year column,

populated accurately based on the corresponding values found in the date field. This newly

derived column is now immediately available for use in advanced grouping, joining, or filtering

operations, drastically simplifying complex time-series logic within large-scale PySpark

applications.
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Architectural Deep Dive: withColumn and the year Function

For advanced PySpark development, a comprehensive understanding of the two principal

components utilized in this operation is essential: the DataFrame transformation method

withColumn and the SQL function year(). Mastery of these elements forms the backbone of

PySpark date handling capabilities.

The year() function is only one part of an extensive suite of date and time functions provided

within pyspark.sql.functions. This module includes specialized methods designed for

extracting other components, such as months, days, weeks, and fiscal quarters. These functions

are purpose-built to operate directly on Spark's optimized internal representations of dates,

specifically DateType and TimestampType. This internal optimization leads to significantly faster

processing times compared to utilizing custom Python User Defined Functions (UDFs) or reliance

on standard, non-distributed string manipulations. The deceptively simple syntax of

year(column_name) masks the powerful, distributed execution logic running beneath the hood.

The withColumn method is arguably the most frequently employed transformation in PySpark. Its

primary role is to add new columns or replace existing ones based on a supplied expression. Key

characteristics that define the utility and power of withColumn include:

It is fundamentally integrated into the DataFrame API, ensuring total compatibility and seamless

execution within Spark's distributed execution model.

It flawlessly enables chained transformations, allowing multiple successive data manipulation steps

to be executed sequentially and highly efficiently.

If the name of the new column specified already exists within the DataFrame schema, withColumn

will overwrite it with the result of the new expression, providing essential flexibility during data

cleaning and iterative modification processes.

By expertly combining the specialized, optimized efficiency of year() with the declarative power

and flexibility of withColumn, data engineers can produce code that is not only clean and highly

readable but also guarantees high performance for temporal feature engineering, even in the most

demanding large-scale data systems.

Summary and Recommendations for Further Study

Extracting the year from a date column within a PySpark DataFrame is a remarkably

straightforward and performance-optimized operation when utilizing the framework's native

functions. By importing the year function from pyspark.sql.functions and applying the result

through the withColumn transformation, data professionals can rapidly generate derived columns

https://spark.apache.org/docs/latest/api/python/reference/pyspark.sql/api/pyspark.sql.DataFrame.withColumn.html
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that are absolutely essential for robust time-series analysis and reporting activities. This native

approach successfully mitigates the common pitfalls associated with manual date parsing and

guarantees that the entire operation is executed with maximum efficiency across the distributed

Spark cluster.

While this guide focused on year extraction, mastering date and time manipulation in PySpark

often involves addressing more complex scenarios, such as calculating precise time differences,

correctly handling various global time zones, or extracting less common components like week

numbers or fiscal quarters. We strongly advise practitioners to thoroughly explore the complete

documentation for the pyspark.sql.functions module to uncover the vast array of powerful

utilities available for comprehensive and robust data processing.

For those committed to expanding their expertise in common PySpark data manipulations, the

following areas represent highly recommended next steps for further study:

Date Difference Calculations: Developing proficiency in using functions like datediff() to

accurately calculate the total number of days separating two distinct date columns.

Type Casting and Formatting: Gaining a deep understanding of how to reliably ensure date

strings are correctly cast into PySpark's native DateType or TimestampType using specialized

functions such as to_date() or to_timestamp().

Handling Nulls and Invalid Dates: Implementing resilient logic and techniques to gracefully

manage rows where date parsing fails due to invalid formatting or where the input value is entirely

missing.

Cultivating these foundational data preparation skills ensures that your PySpark pipelines are

consistently robust, highly performant, and scalable, thereby establishing a solid technical

groundwork for sophisticated big data analytics.
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