
Understand the fundamentals of time zones and UTC
Handle Daylight Saving Time (DST) transitions correctly
Store and transmit temporal data properly
Display times appropriately for user's local context
Avoid common pitfalls in time zone handling

Coordinated Universal Time (UTC) is the primary time standard by which the world regulates 
clocks and time. It is not affected by Daylight Saving Time and serves as the foundation for all time 
zone calculations.

Term Definition Example

UTC Offset Time difference from UTC EST: UTC-5, JST: UTC+9

Time Zone Region with uniform standard time America/New_York, Europe/London

DST Seasonal clock adjustment Spring forward, Fall back

IANA TZ Database Authoritative time zone data tzdata, Olson database

Always use IANA time zone identifiers (e.g., America/New_York, Asia/Tokyo) rather than
abbreviations like EST or PST. Abbreviations are ambiguous and don't account for DST.

? | Regional Time Zone Systems

? Learning Objectives

? The Fundamentals

What is UTC?

Key Concepts

Time Zone Identifiers

?? Common Mistake: Using Abbreviations



❌  Don't Do This:

✅  Do This Instead:

1. Storage: Always store timestamps in UTC (ISO 8601 format recommended)
2. Transmission: Send timestamps in UTC between services
3. Display: Convert to user's local time zone only for presentation
4. Input: Accept user input in local time, immediately convert to UTC

// Ambiguous - which CST?

// Central Standard Time (US)?

// China Standard Time?

// Cuba Standard Time?

timezone = "CST"

// Unambiguous IANA identifier

timezone = "America/Chicago"

// or

timezone = "Asia/Shanghai"

// or

timezone = "America/Havana"

? Implementation Guidelines

The Golden Rule: Store in UTC, Display in Local

? Best Practice Pattern

Code Examples

JavaScript Example

// Store: Always use UTC

const eventTime = new Date().toISOString();

// ? "2025-11-05T14:30:00.000Z"

// Database storage (example)

await db.events.insert({

  title: "Team Meeting",

  startTime: eventTime,  // UTC timestamp

  timezone: "America/Los_Angeles"  // Store user's timezone separately

});

// Display: Convert to user's local time

const formatter = new Intl.DateTimeFormat('en-US', {

  timeZone: 'America/Los_Angeles',

  year: 'numeric',

  month: 'long',



DST transitions create ambiguous and non-existent times. Your code must handle these edge cases
gracefully.

  day: 'numeric',

  hour: '2-digit',

  minute: '2-digit',

  timeZoneName: 'short'

});

console.log(formatter.format(new Date(eventTime)));

// ? "November 5, 2025, 06:30 AM PST"

Python Example

from datetime import datetime, timezone

import pytz

# Store: Always use UTC

event_time = datetime.now(timezone.utc)

# Store as ISO 8601: event_time.isoformat()

# Display: Convert to user's timezone

user_tz = pytz.timezone('Europe/London')

local_time = event_time.astimezone(user_tz)

print(local_time.strftime('%Y-%m-%d %H:%M:%S %Z'))

# ? "2025-11-05 14:30:00 GMT"

# During BST (British Summer Time):

# ? "2025-06-15 15:30:00 BST"

Java Example

import java.time.*;

import java.time.format.DateTimeFormatter;

// Store: Always use UTC

Instant eventTime = Instant.now();

// Store in database as: eventTime.toString()

// ? "2025-11-05T14:30:00Z"

// Display: Convert to user's timezone

ZoneId userZone = ZoneId.of("Asia/Tokyo");

ZonedDateTime localTime = eventTime.atZone(userZone);

DateTimeFormatter formatter = DateTimeFormatter.ofPattern(

    "yyyy-MM-dd HH:mm:ss z"

);

System.out.println(localTime.format(formatter));

// ? "2025-11-05 23:30:00 JST"

? Handling Daylight Saving Time



When clocks "spring forward," one hour doesn't exist. For example, on March 10, 2024, in the US,
2:00 AM → 3:00 AM instantly.

Problem: 2:30 AM doesn't exist on that day!

When clocks "fall back," one hour occurs twice. On November 3, 2024, 2:00 AM → 1:00 AM,
repeating the 1 AM hour.

Problem: 1:30 AM happens twice!

Modern date/time libraries (like Intl in JavaScript, pytz in Python, java.time in Java) automatically 
handle DST transitions. Never implement your own DST logic!

Situation: A user in New York schedules a meeting for 3:00 PM their time, inviting participants in 
London and Tokyo.

Location Time Zone Display Time

New York America/New_York 3:00 PM EST

London Europe/London 8:00 PM GMT

Tokyo Asia/Tokyo 5:00 AM JST (next day)

Spring Forward (Non-existent Hour)

Fall Back (Ambiguous Hour)

? Solution: Let Libraries Handle It

// JavaScript example: Library handles DST automatically

const date1 = new Date('2024-03-10T02:30:00');  // During "spring forward"

const date2 = new Date('2024-11-03T01:30:00');  // During "fall back"

// The Intl API handles these transitions correctly

const formatter = new Intl.DateTimeFormat('en-US', {

  timeZone: 'America/New_York',

  hour: '2-digit',

  minute: '2-digit',

  timeZoneName: 'short'

});

// Results are handled properly by the system

? Real-World Scenarios
Scenario 1: Scheduling a Meeting Across Time Zones



Stored Value 2025-11-05T20:00:00Z (UTC)

Situation: A weekly meeting scheduled for "every Monday at 9:00 AM local time" needs to 
maintain the local time even when DST changes.

Solution: Store the time zone identifier along with the local time, not just a UTC offset. This allows 
the system to recalculate the correct UTC time after DST transitions.

Practice Priority

✅  Always store timestamps in UTC CRITICAL

✅  Use IANA time zone identifiers (America/New_York, not EST) CRITICAL

✅  Use ISO 8601 format for date/time strings HIGH

✅  Let standard libraries handle DST transitions CRITICAL

✅  Display times in user's local time zone with TZ name HIGH

✅  Test with edge cases (DST transitions, year boundaries) HIGH

✅  Allow users to explicitly set their time zone preference MEDIUM

✅  Keep time zone database updated (IANA releases) HIGH

Scenario 2: Recurring Events During DST Transition

{

  "eventTitle": "Weekly Standup",

  "recurrence": "weekly",

  "dayOfWeek": "Monday",

  "localTime": "09:00",

  "timeZone": "America/Los_Angeles",  // Critical: Store TZ, not offset!

  "duration": 30

}

// Before DST (PST, UTC-8): 9:00 AM = 17:00 UTC

// After DST (PDT, UTC-7):  9:00 AM = 16:00 UTC

// Users still see 9:00 AM local time ?

? Best Practices Checklist



IANA Time Zone Database: www.iana.org/time-zones
ISO 8601: International date/time standard
moment-timezone (JavaScript): Comprehensive time zone library
pytz (Python): World timezone definitions for Python
java.time (Java 8+): Modern date-time API

Next Topic: Number & Currency Formatting →

? Additional Resources
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