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“38% of
webpages
that existed
in 2013 are

no longer
accessible a
decade later”

— Pew Research
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When Online Content Disappears

38% of webpages that existed in 2013 are no longer accessible
a decade later

BY ATHENA CHAPEKIS, SAMUEL BESTVATER, EMMA REMY AND GONZALO RIVERO
How we did this ®

The internet is an unimaginably vast repository of modern life, with hundreds of billions of
indexed webpages. But even as users across the world rely on the web to access books,

images, news articles and other resources, this content sometimes disappears from view.
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In the last 9 ¢
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years are At Least 66.5% of Links to
. Sites in the Last 9 Years Are
dead Dead (Ahrefs Study on
Link Rot)

By Patrick Stox V' Reviewed by Michal Pecanek, Joshua Hardwick
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“25% of about
2 million
external deep
links from
NY Times
articles have
rotted”

— Jonathan Zittrain

The Rotting Internet Isa Collc X +

(&) 25 theatlantic.com/technology/archive/2021/06/the-internet-is-a-collective... &

A — Q  Popular Latest Newsletters %e Al‘[dnl‘i[ Sign In

TECHNOLOGY

The Internet Is Rotting

Too much has been lost already. The glue that holds humanity’s
knowledge together is coming undone.

By Jonathan L. Zittrain

https://www.theatlantic.com/technology/archive/2021/06/the-internet-is-a-collective-hallucination/619320/
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B8 2012-02-11: Losing My Revc X +

25 ws-dl.blogspot.com/2012/02/2012-02-11-losing-my-revolution-year.html & ¢ b & Incognito (2) New Chrome available *

“A year after ' i Sl |

¢ Web Science and Digital Libraries Research Group : Q

- - Researeh'and Teaching Updates fromithe Web Science.and Digital Libraries Research Group (@WebSciDL)at Old
th e E g y ptl a n Dominfon University. N\
I 2 evo I u tl O n y 2012-02-11: Losing My Revolution: A year after the Egyptian Revolution, 10% <

of the social media documentation is gone.

10% of the
soclial media
documentation
IS gone”

H a n y S a I a h E I d e e n The Egyptian revolution on the 25th of January 2011 was unlike any other revolution in history because of the role of

social media. Several blogs, Storify entries, web pages, channels on YouTube where created to document the revolution.
Several books were even published documenting the 18 days. All of these contributions were made by the public, not

historians, utilizing the tools of web 2.0. As a result of all these contributions we have an enormous digital content

https://ws-dl.blogspot.com/2012/02/2012-02-11-losing-my-revolution-year.html
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8 2024-09-20: Some URLs A X +
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By Michele Weigle - September 20, 2024
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were still
n n ”
alive in 2023
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Status of Webpages in 2023 B HTTP20 @ HTTP4xx @@ Emor
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Year first archived

— WSDL ODU

This post reports preliminary results from the "Not Your Parents' Web" project, a collaboration between Old Dominion

https://ws-dl.blogspot.com/2024/09/2024-09-20-some-urls-are-immortal-most.html
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“One In five
scholarly
articles
suffers from
reference
rot”

— Klein et al.

)

@ Scholarly Context Not Foun X oy
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Scholarly Context Not Found: One in Five Articles Suffers
from Reference Rot

Martin Klein [E], Herbert Van de Sompel, Robert Sanderson, Harihar Shankar, Lyudmila Balakireva, Ke Zhou, Richard Tobin

Published: December 26, 2014 « https://doi.org/10.1371/journal.pone.0115253
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Abstract Abstract
Introduction The emergence of the web has fundamentally affected most aspects of information

Methods communication, including scholarly communication. The immediacy that characterizes
publishing information to the web, as well as accessing it, allows for a dramatic increase in the
speed of dissemination of scholarly knowledge. But, the transition from a paper-based to a
Discussion web-based scholarly communication system also poses challenges. In this paper, we focus on
reference rot, the combination of link rot and content drift to which references to web resources
included in Science, Technology, and Medicine (STM) articles are subject. We investigate the
Acknowledgments extent to which reference rot impacts the ability to revisit the web context that surrounds STM
articles some time after their publication. We do so on the basis of a vast collection of articles
from three corpora that span publication years 1997 to 2012. For over one million references to
References web resources extracted from over 3.5 million articles, we determine whether the HTTP URI is
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The average lifetime of a webpage is 40, 75, or 100 days
— Brewster Kahle
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SPECIAL REPORT On the Web, Research Work Proves Ephemeral
" Electronic Archivists Are Playing Catch-Up in Trying to Keep Documents From Landing in History's Dustbin
Preserving
Brewster Kahle
the Internet Internet Archive
11/4/96
An archive of the Internet may prove By Ric
to be a vital record for historians, Bold efforts to record the entire Internet are expected to lead to new
businesses and governments services. Tt was in the mundane course of getting a scientific paper published MosKReaIEoItIcs
Image: Jeff Brice by Brewster Kahle Submitted to Scientific American for March 1997 Issue that physician Robert Dellavalle came to the unsettling realization
B that the world was dissolving before his eyes.
SUBTOPICS: Manuscripts from the library of Alexandria in i i i
* Keeping Missing ancient Egypt disappeared in a fire. The early The early manuscripts at the Library of Alexandria were burned, much The world, that is, of footnotes, references and Web pages.
Links printed books decayed into unrecognizable shreds. of early printing was not saved, and many early films were recycled
Many of the oldest cinematic films were recycled for their silver content. While the Internet’s World Wide Web is
T T for their silver content. Unfortunately, history may unprecedented in spreading the popular voice of millions that would Cut through the 2024 election noise. Get The Campaign Moment newsletter.
INTRODUCTION repeat itself in the evolution of the Internet--and its never have been published before, no one recorded these documents
World Wide Web. and images from 1 year ago. The history of early materials of each Dellavalle_a dermatalacict with the Vaeterane Affaire Madical Centor Auaiysls i
medium is one of loss and eventual partial reconstruction through
No one has tried to capture a comprehensive fraoments. A oroun of entrenreneurs and engineers have determined to
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Not all the web is archived equal - WSDL ODU
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[Submitted on 26 Dec 2012 (v1), last revised 6 Jan 2013 (this version, v2)]

How Much of the Web Is Archived?
Scott G. Ainsworth, Ahmed AlSum, Hany SalahEldeen, Michele C. Weigle, Michael L. Nelson

Journal Home Just Accepted Latest Issue Archive  Authors - Editors v Reviewers v About v  Contact Us

Home > ACM Journals > ACM Transactions on Information Systems > Vol. 36, No. 1 > Comparing the Archival Rate of Arabic, English, Danish, and
Although the Internet Archive's Wayback Machine is the largest and most well-known web archive, there have be: J Y 36, paring » English, d

a number of public web archives that have emerged in the last several years. With varying resources, audiences Korean Language Web Pages
and collection development policies, these archives have varying levels of overlap with each other. While individu:

x

" ; R} i ) . S
archives can be measured in terms of number of URIs, number of copies per URI, and intersection with other RESEARCH-ARTICLE X in @. 'F 8
archives, to date there has been no answer to the question "How much of the Web is archived?" We study the i

: : : © i R H H . . . . . . Ve
question bY approximating the Web using sample URIs from l.)MOZ_, Delluou.s, Bitly, and. search engine indexes; Comparlng the ArCh|Va| Rate Of ArabIC, Engllsh, Danlsh, and Korean Language Web w
and, counting the number of copies of the sample URIs exist in various public web archives. Each sample set @
provides its own bias. The results from our sample sets indicate that range from 35%-90% of the Web has at least Pages
one archived copy, 17%-49% has between 2-5 copies, 1%-8% has 6-10 copies, and 8%-63% has more than 10
copies in public web archives. The number of URI copies varies as a function of time, but no more than 31.3% of Authors: Lulwah M. Alkwai g Michael L. Nelson ‘3 Michele C. Weigle  Authors Info & Claims

URIs are archived more than once per month.
ACM Transactions on Information Systems (TOIS), Volume 36, Issue 1 « Article No.: 1, Pages 1 - 34 e https://doi.org/10.1145/3041656

Comments:  This is the long version of the short paper by the same title published at JCDL'11. 10 pages, 5 figures, 7 tables. Version

includes minor typographical corrections Published: 05 June 2017 Publication History, M) Check for updates
Subjects: Digital Libraries (cs.DL); Information Retrieval (cs.IR)
ACM classes: H.3.7

” M
Cite as: arXiv:1212.6177 [cs.DL] 5 312 ‘ 1] @ Get Access
(or arXiv:1212.6177v2 [cs.DL] for this version)

https://doi.org/10.48550/arXiv.1212.6177 @

Submission history

I Abstract
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https://a rXiV_ Orq/abs/1 2 1 2 ; 6 1 77 e It has long been suspected that web archives and search engines favor Western and English language webpages. In
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Link-rot terminologies

Alive: URLs that return 200 OK HTTP status code when resolved

Dead: URLs that return an HTTP error status codes, TCP connection errors, or DNS
failures when resolved

Preserved. URLs that are Alive on the live web as well as present in a web archive
Rescued: URLs that are Dead on the live web, but are present in a web archive
Endangered:. URLs that are Alive on the live web, but are not present in any web archive
Vanished: URLs that are Dead on the live web and also not present in any web archive
Archived: Preserved + Rescued

Accessible: Preserved + Rescued + Endangered
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& 38% of the links from 2013 are dead! — Pew Research
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© But 38% of those are resurrected! — Wayback Machine
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@ Every 1in 4 URLs is dead! — Pew Research

Alive

Pew Dataset 74%
(5.4M URLS)
100%

Dead
26%
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Only 1 in every 10 URLs is vanished! — Wayback Machine

Preserved
56%
Pew Dataset
(5.4M URLSs)
100% Rescued

16%

Endangered
18%

Vanished
10%
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Vanished web: Discover new locations for the same content

o &) FABLE - Web Archive Resear X +

c 25 webresearch.eecs.umich.edu/fable/ & Incognito (2) New Chrome available :

FABLE

e Search engine queries
e Historical redirects
e URL change patterns

A research project to fix broken links on the web

Broken web links

Problem

When users visit a page created many years ago, they are likely to find that some of the links on the page
do not work. This robs them of relevant context that the page’s author meant to provide.

https://webresearch.eecs.umich.edu/fable/ Similarly, users bookmark pages which are important to them, but often find that these bookmarks no
longer work some time later.

e e
15
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Vanished web: Cross-archive Memento lookup with MemGator

| grep -v "~!" | cut -d'/' -f3 | sort | uniq -c | sort -nr

| grep -v "~!" | cut -d'/' -f3 | sort | uniq -c | sort -nr
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Challenges in preserving the endangered web

Resource JS-heavy Bot
constraints webpages blocking
Loginwalls Paywalls Deepweb

Rate Timely Geo
limiting discovery targeting

)
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Endangered web: Many sources of link discovery & archiving

E}é’ Save Page Now

GDELT

Over 1.8 billion URLs are added to
the Wayback Machine every day

=1

Crawl

Derive based,

End of Term,

Wide/Survey
Crawls
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2025-04-03

Wikis Page Edits Link Edits

broken links 460 28,709,263 43,772,160

1495 ™ 2,949 M 5,030

on various fffSE‘;Z,sn 23165633 39694181
. . . 61l 3,427 A 4,395
Wikipedia
Iang uage Recent Daily Edits on All Wikis
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14,000
12,000 I
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Two thirds
of the dead
links on
Wikipedia
are
rescued”?

Unreliable!!!

i TARB IABot Dataset X +

/\ Not Secure tarb.crawll.archive.org/data & Incognito (2) New Chrome available

TARB IABot Dataset

How many total links are there, how many are dead, how many are archived, and how many are dead but also archived?

SELECT
COUNT (*) AS total_links,
SUM(CASE WHEN live_state IN (0, 1, 2) THEN 1 ELSE © END) AS dead_links,
SUM(CASE WHEN has_archive = 1 THEN 1 ELSE © END) AS archived_links,
SUM(CASE WHEN live_state IN (0, 1, 2) AND has_archive
FROM externallinks_global;

1 THEN 1 ELSE 0 END) AS dead_and_archive

May | help? (e.g., How many dead links are there on the NASA page from the Portuguese wiki?)

SQL Query
SELECT
COUNT(*) AS total_links,

SUM(CASE WHEN live_state IN (0, 1,2) THEN 1 ELSE 0 END) AS dead_links,
SHIMICASF WHFN hac archive =1 THFN 1 FI SF 0 FND) AS archived links

total_links dead_links archived_links dead_and_archived_links

0 ’ 137,256,659 ‘ 19,828,483 39,359,905 13,217,217

—

Lost, But Preserved - A Web Archiving Perspective on the Ephemeral Web | WADL 2025 | Sawood Alam <@ibnesayeed> 20


https://twitter.com/ibnesayeed

Recreating Zittrain’s NY Times dataset

Page collection Link extraction Live status Archive status

Collect 2013 NYTimes Extract all the external Check the live web to see Check the Wayback
articles archived in the links from those articles how many of the external Machine to see how
Wayback Machine. (88k unique URLs). links were dead (40%). many are rescued (38%).

e The original, now inaccessible, dataset had about 2 million links
e \We collected articles of only one year as opposed to a decade
e Our results are biased towards links of archived NY Times pages
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Dead links from various link-rot studies rescued by the
Wayback Machine

Study Year Sample Period Sample Size (URLs) Dead Rescued
Pew (All) 2024 2013-2023 54M  26% 16%
Pew (General) 2024 2013-2023 1M 27% 13%
Zittrain NYT* 2021 2013-2013 88K  40% 38%
ODU 2024 1996-2021 27.3M  65% 65%
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