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Background
As an international group of scientists involved in 
advancing environmental, occupational, and public 
health, we call for urgent action to end the current intol-
erable humanitarian and environmental catastrophe in 
Gaza. Nowhere in our time has such a confined and cap-
tured civilian population as that in Gaza faced so many 
public health threats from military action in such a short 
space of time with such a heavy toll on human health and 
the environment.

Disproportionate force has been employed by Israel 
resulting in the killing of more than 36,000 people in 
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Abstract
An under-recognised aspect of the current humanitarian catastrophe in Gaza is the impact of the war on the 
environment and the associated risks for human health. This commentary contextualises these impacts against the 
background of human suffering produced by the overwhelming violence associated with the use of military force 
against the general population of Gaza. In calling for an immediate cessation to the violence, the authors draw 
attention to the urgent need to rebuild the health care system and restore the physical and human infrastructure 
that makes a liveable environment possible and promotes human health and well-being, especially for the most 
vulnerable in the population. Environmental remediation should therefore form one of the most important parts 
of international efforts to assist reconstruction, through which we hope Palestinians and Israelis will achieve lasting 
peace, health, and sustainable development, all as part of accepted international human rights obligations.
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Gaza, of whom almost one third are confirmed as chil-
dren. This was in response to an attack by Hamas on 
Israel on October 7 2023, which resulted in 1200 people 
killed in Israel and 240 taken hostage [1]. We condemn 
the use of violence and attacks on civilians and civilian 
infrastructure, in seemingly clear violation of interna-
tional humanitarian law. In making this statement, we 
emphasize that we do not tolerate antisemitism or Islam-
ophobia. And we embrace non-violence as an enduring 
path towards a just and lasting peace.

The human toll
By the end of May 2024, around 1.7 million people, rep-
resenting 75% of Gaza’s population, had been displaced 
[1]. Nearly half are crammed into the far southern strip, 
currently under ongoing attack by the Israeli military [2]. 
More than 80 000 people have been injured and, of peo-
ple killed for which there is complete information, more 
than half were women (n = 4959) or children under 18 
years of age (n = 7797)1. About 17 000 children are esti-
mated to be orphaned or separated from their parents/
families [3–5].

These figures are sourced from the Ministry of Health 
in Gaza and do not distinguish civilians from fighters. 
Notwithstanding efforts to dispute the accuracy of these 
figures  [6], independent assessment suggests there is no 
evidence of inflated mortality reporting from the Gaza 
Ministry of Health [7]. Indeed, these figures are unques-
tionably underestimates given that there are many unre-
ported war-related deaths, including of people whose 
bodies are buried under rubble. Furthermore, they do 
not include most deaths due to the indirect impacts of 
war: malnutrition, communicable disease, exacerbations 
of noncommunicable disease, maternal and infant disor-
ders, and mental and behavioral disorders.

Famine, which UN officials previously warned as being 
imminent [8] is now established [9] and associated out-
breaks of infectious diseases are already evident [10]. 
Almost the entire Gazan population of 2.2 million people 
face crisis levels of food insecurity (defined as households 
unable to consume enough food resulting in high levels 
of malnutrition or adopting irreversible coping strategies 
such as selling livelihood-supporting assets to support a 
limited diet). Amongst them, about 1 million face what is 
defined as a catastrophic level of food insecurity (defined 
as people have almost no food and are unable to support 
their basic needs, despite using all of their coping strate-
gies, with evidence of starvation, death, destitution, and 
acute malnutrition.) [1]. Levels of acute malnutrition in 
children under the age of 2 years have reached 31% in 
some parts of Gaza [1]. Food has been weaponised for 
military purposes [11] and humanitarian aid subjected 
to political manipulation through the closure of aid 

funding to the United Nations Relief and Works Agency 
(UNRWA) [12].

The situation in Gaza has deteriorated substantially 
since January 5 2024 when the United Nations noted 
that “A public health disaster is unfolding. … No food. 
No water. No school. Nothing but the terrifying sounds 
of war, day in and day out. Gaza has simply become 
uninhabitable — while the world watches on” [13]. In 
May 2024, more than 40% of aid missions in Gaza to 
areas requiring coordination were reportedly denied or 
impeded access [1]. As a result, the number of trucks able 
to deliver food to Gaza is less than 1/5 of what was the 
case before October 2023, confirming that access to food, 
water, health care, and other humanitarian aid in the strip 
is extremely constrained.

The trauma resulting from incessant bombing and 
unending killing is inflicting mental trauma on the entire 
population, young and old [14]. More than 1 million chil-
dren are estimated by the UN Office for Coordination of 
Humanitarian Affairs as needing mental health and psy-
chosocial support.

Projections made in early February 2024 suggested that 
if the Israeli bombing continues for another six months 
(until early August), there could be 58 000 additional 
deaths [15]. However, this estimate was based on several 
assumptions, which may turn out to be inaccurate. None-
theless, even with an immediate ceasefire, the projections 
suggest that deaths from complications of non-commu-
nicable disease and epidemics would be almost three 
times the number of deaths likely from complications 
of existing physical trauma, given the absence of a func-
tioning health system in Gaza. Credible sources report a 
high likelihood of widespread under-reporting of deaths 
due to acute malnutrition in Gaza [16], confirming the 
warnings made two months earlier of an imminent public 
health disaster.

Infrastructure and environmental impacts
Of Gaza’s 36 hospitals and 93 primary health care cen-
tres, the majority are out of service and those hospitals 
still operating (42%) are only partly functional [1], lacking 
basic medicines and supplies to treat burn casualties and 
others seriously injured [17]. At least 493 health work-
ers are estimated to have been killed in Gaza. The fate 
of the many Palestinian health workers in Gaza held by 
the Israeli Defence Force (IDF) is unclear with emerging 
evidence of torture and maltreatment of Gazan health 
workers in Israeli detention [18–20], including the death 
of the head of Orthopaedic Surgery at Al-Shifa Hospi-
tal, Dr. Adnan Al-Bursh, whilst in Israeli detention [21]. 
With 86% of elementary and high schools damaged, all 
universities destroyed, widespread forced displacement, 
and ongoing violence, no students are attending school in 
Gaza [1, 22].
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Almost 100 university professors have been killed [22], 
across a range of scientific disciplines, resulting in what 
Gordon and Turner describe as a process of ‘de-develop-
ment’ in which ‘whole fields of study’ are decimated for 
the imminent future [23]. Many of these disciplines rep-
resent essential skills needed for the identification and 
remediation of environmental hazards in Gaza now and 
in the future. Without a university system, health and 
environmental professionals will not be able to be trained 
in Gaza for many years to come, signalling a potentially 
deep and profound shortfall in future human resources 
that will be available for health and environmental 
protection.

More than 230 churches and mosques [22] and half 
of Gaza’s buildings have been damaged or destroyed, 
including 60% of its housing stock [24], which amounts 
to between 144 000 and 175 000 buildings according to 
analysts from two US Universities [25]. There has been 
extensive and irreparable damage to museums, archives 
and libraries [24, 26].

Israeli military attacks have severely reduced access 
to safe water and sanitation. Israeli forces have bombed 
water desalination and wastewater treatment plants, 
leaving two of three water desalination plants only 
partly functional and have rendered treatment waste-
water plants unable to function. This has resulted in 
approximately 100 000 cubic meters of wastewater being 
dumped daily into the sea or on land [27], with open sew-
age in Gazan streets. Access to clean water is minimal 
[27] and 83% of groundwater wells in Northern Gaza are 
not operating [24]. Approximately 60% of Water, Sanita-
tion and Hygiene (WASH) facilities have been damaged 
or destroyed [1]. As a result, water-borne and water-
washed diseases are increasing with more than 200 000 
acute watery diarrhoea cases reported in February 2024 
in Gaza [28]. Outbreaks of hepatitis A have also been 
recorded [28]. By April, the number of acute diarrhoea 
cases had risen to 345 000 [29] although the actual num-
ber was likely much higher.

The impacts of the war on agriculture have been dev-
astating. By May 2024, 45% of Gaza’s farmland had been 
razed, 70% of Gaza’s fishing boats destroyed, 60–70% of 
meat and dairy-producing livestock killed or prematurely 
slaughtered and 488 wells damaged [1, 24, 30, 31]. There 
has been an untold amount of damage to animal habitats 
and ecosystems.

Chemical pollution involving heavy metals and other 
hazardous materials occurs as a result of weapons used 
in war [32, 33]. By January 2024, the quantity of bombs 
released over Gaza was estimated to be over 65 000 tons 
[34]. Air pollution from detonating explosives, toxic com-
bustion products of fires and particulate matter released 
from destroyed concrete may have undetermined long-
term adverse health impacts, particularly respiratory 

effects, on surviving civilians [35]. In March 2024, the 
UN estimated that the war had left 23  million tonnes 
of rubble and unexploded weapons in Gaza [36], which 
remain a hazard for the population now and in the future 
[37]. Early reports suggest emissions in the first two 
months of the war exceeded the annual carbon footprint 
of more than 20 of the world’s most climate-vulnerable 
nations, an impact equivalent to burning more than 150 
000 tonnes of coal [38]. Preliminary findings suggest that 
the carbon costs of post-war reconstruction of the built 
infrastructure destroyed will total between 46.8  million 
and 60 million tonnes of carbon dioxide equivalent, emis-
sions higher than the combined annual emissions of over 
135 countries, and similar to some High-Income Coun-
tries such as Sweden and Portugal [39].

Before the war, Gazans made extensive use of solar 
power because of the unreliability of electrical power 
under Israel’s blockade; today, much solar equipment 
lies in ruin amidst the thousands of buildings destroyed, 
alongside pulverised building materials containing haz-
ardous materials such as asbestos and other debris [40].

Human Rights Watch reported that White Phospho-
rus, an incendiary weapon with horrifying potential for 
human harm and a particularly poisonous pollutant for 
ecosystems, was used in Gaza [41] in October 2023. This 
was denied by the Israeli military [42].

If Israeli government plans to flood Hamas’ under-
ground tunnels are executed [43], this will mean that 
salt water will increase underground water table salin-
ity, reduce the fertility of any farmland, and add to toxic 
chemical impacts on Gazan soils, as well as reduce access 
to potable underground water. Scientists have warned 
this may have ‘a devastating effect on Gaza’s already 
scarce freshwater supplies and might destabilise build-
ings’ [44].

The 1998 Statute of the International Criminal Court 
treats armed attacks that intentionally cause wide-
spread, long-term and severe damage to the environ-
ment (referred to as ecocide), disproportionately to any 
military advantage anticipated, as war crimes. A recent 
review of the impacts of Israeli military activities on the 
Palestinian environment since 1948 suggests Israel is 
in breach of this statute [45]. Moreover, as an occupy-
ing power, Israel remains obligated under international 
human rights law [45, 46] to ensure the right to health of 
all Palestinians, including the right to a safe environment 
and the prevention of exposure to “harmful substances 
… or other detrimental environmental conditions that 
directly or indirectly impact upon human health” [47].

Conclusions
The current situation in Gaza is intolerable. As scientists 
investigating the interface of environmental pollution and 
human health, we must call attention to the devastating 
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consequences for public health and the lives of future 
generations resulting from Israeli military action and its 
impact on the Gazan environment. We echo the call by 
many groups, including health and human rights organ-
isations within Israel, to stop the attacks on and killing of 
civilians, to cease attacks on health workers and to pro-
tect civilian infrastructure including health facilities, in 
Gaza [48, 49].

We call on both sides to immediately cease the violence, 
to release hostages, end imprisonments without fair trial, 
allow unimpeded access to international humanitarian 
aid in the whole of Gaza, and open negotiations to ensure 
a permanent ceasefire that will enable meaningful dia-
logue between Palestinians and Israelis toward an endur-
ing just and sustainable peace for all in the region.

We urge the global community to support Gaza and the 
Palestinian people in its post-war recovery and recon-
struction, including the rebuilding of the health system, 
the remediation of environmental pollution arising from 
the extensive use of weaponry and the implementation of 
population-wide mental health programmes to address 
both the current, future and intergenerational effects of 
trauma. Methods to assess the interplay between trauma, 
infectious disease, malnutrition and environmental expo-
sures in generating ill-health both in current and future 
generations and to develop tools to identify those in 
need of particular types of support, especially children 
and other vulnerable groups, will be critical for post-war 
reconstruction.

We believe that health organisations and agencies 
should join international efforts to assist Palestinians and 
Israelis in achieving lasting peace, health, and sustainable 
development. Palestinians were able to build and manage 
a health system, despite years of blockade on Gaza. Inter-
national reconstruction commitments in Gaza need to 
be delivered without any political interference, recognis-
ing and respecting the local knowledge, experience and 
capacity of Palestinians who should lead and implement 
the rebuilding of the health system and its capacity to 
address the health and environmental impacts of the war.

Author contributions
LL, DM and AW proposed the topic and led the initial drafting, after which 
all authors reviewed successive drafts and commented on the text. The 
manuscript went through several iterations. All authors approved the 
submission.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Competing interests
The authors declare no competing interests.

Author details
1School of Public Health, University of Cape Town, Cape Town, South 
Africa

2Occupational and Environmental Health Research Group, Stirling 
University, Stirling, Scotland
3CINBIOSE, University of Quebec at Montreal, Montréal, Canada
4Karolinska Institutet, Solna, Sweden
5University of Victoria, Victoria, Canada
6University of Bari Medical School, Bari, Italy
7Epidemiology Unit, Istituto Superiore di Sanità, Roma, Italy
8Civil and Occupational Safety Engineer, São Paulo, Brazil
9Faculty of Health Sciences, American University of Beirut, Beirut, Lebanon
10Leeds Institute of Cardiovascular and Metabolic Medicine (LICMM), 
Leeds University, Leeds, UK
11Center for Human Health and the Environment, North Carolina State 
University, Raleigh, USA
12OSHA Health Standards, Washington, USA
13Brown University, Providence, USA
14The Won Jin Occupational Health Foundation and Green Hospital, 
Seoul, Republic of Korea
15Division of Occupational and Environmental Medicine, Duke University 
Medical Center, Durham, USA
16University of Copenhagen, Copenhagen, Denmark
17University of Eastern Piedmont at Novara, Novara, Italy
18Texas State University, San Marcos, USA
19Centre for Environment and Health, KU Leuven, Leuven, Belgium
20Institute and Clinic for Occupational, Social and Environmental 
Medicine, Ludwig Maximilian University (LMU), Munich, Germany
21Faculty of Health Sciences, American University of Beirut, Beirut, 
Lebanon
22Dalla Lana School of Public Health, University of Toronto, Toronto, 
Canada
23Boston University School of Public Health, Boston, USA
24National Cancer Center, Green Hospital, Goyang-si, Republic of Korea
25Turpanjian College of Health Sciences, American University of Armenia, 
Yerevan, Armenia
26CJP Consulting, Thun, Switzerland
27UCLA Fielding School of Public Health, University of California Los 
Angeles, Los Angeles, USA
28RightOnCanada, Ottawa, Canada
29Children’s Health and Environment Program, Child Health Research 
Centre, University of Queensland, Brisbane, Australia
30Ramazzini Institute, Bologna, Italy
31University of Alberta, Edmonton, Canada
32Gillings School of Global Public Health, University of North Carolina in 
Chapel Hill, Chapel Hill, USA
33University of Torino, Torino, Italy
34Finnish Institute for Occupational Health, Helsinki, Finland
35Imperial College, London, UK
36 United States Assistant Surgeon General (retired), Canton, United States
37formerly OSHA Health Standards, Washington, United States
38Independent researcher, Dar es Salaam, Tanzania

Received: 6 June 2024 / Accepted: 11 June 2024

References
1.	 United Nations Office for the Coordination of Humanitarian Affairs. Hostilities 

in the Gaza Strip and Israel - reported impact, 24 May 2024 at 15:00. https://
www.unocha.org/publications/report/occupied-palestinian-territory/hostili-
ties-gaza-strip-and-israel-reported-impact-29-may-2024-1500. Accessed 6th 
June 2024.

2.	 Gordon A. June. Israel continues Rafah strikes days after 45 civilians killed 
in bombing. Time. May 28th 2024. https://time.com/6982667/israel-strikes-
rafah/. Accessed 6th 2024.

3.	 UNICEF. Stories of loss and grief: At least 17,000 children are estimated to be 
unaccompanied or separated from their parents in the Gaza Strip. UNICEF 
Release 2nd February 2024.  https://www.unicef.org/press-releases/stories-
loss-and-grief-least-17000-children-are-estimated-be-unaccompanied-or. 
Accessed 15th June 2024.

4.	 2024. Save the Children. Over 2% of Gaza’s child population killed or injured 
in six months of war. 4th April 2024. 2024.  https://www.savethechildren.
net/news/over-2-gaza-s-child-population-killed-or-injured-six-months-

https://www.unocha.org/publications/report/occupied-palestinian-territory/hostilities-gaza-strip-and-israel-reported-impact-29-may-2024-1500
https://www.unocha.org/publications/report/occupied-palestinian-territory/hostilities-gaza-strip-and-israel-reported-impact-29-may-2024-1500
https://www.unocha.org/publications/report/occupied-palestinian-territory/hostilities-gaza-strip-and-israel-reported-impact-29-may-2024-1500
https://time.com/6982667/israel-strikes-rafah/
https://time.com/6982667/israel-strikes-rafah/
https://www.unicef.org/press-releases/stories-loss-and-grief-least-17000-children-are-estimated-be-unaccompanied-or
https://www.unicef.org/press-releases/stories-loss-and-grief-least-17000-children-are-estimated-be-unaccompanied-or
https://www.savethechildren.net/news/over-2-gaza-s-child-population-killed-or-injured-six-months-war#:~:text=Children%20in%20Gaza%20have%20been,in%20the%207%20October%20attacks
https://www.savethechildren.net/news/over-2-gaza-s-child-population-killed-or-injured-six-months-war#:~:text=Children%20in%20Gaza%20have%20been,in%20the%207%20October%20attacks


Page 5 of 6London et al. Environmental Health           (2024) 23:59 

war#:~:text=Children%20in%20Gaza%20have%20been,in%20the%207%20
October%20attacks. Accessed 6th June 2024.

5.	 United Nations. UN Human Rights Chief deplores harrowing killings of 
children and women in Rafah. UN Press Release 23rd April 2024. https://
www.ohchr.org/en/press-releases/2024/04/un-human-rights-chief-deplores-
harrowing-killings-children-and-women-rafah. Accessed 6th June 2024.

6.	 Jerusalem Post. Hamas’s Gaza death toll is exaggerated or faked, statistics 
expert claims. March 14th 2024. https://www.jpost.com/israel-hamas-war/
article-791838 Accessed 10th June 2024.

7.	 Huynh BQ, Chin ET, Spiegel PB. No evidence of inflated mortality reporting 
from the Gaza Ministry of Health. Lancet. 2024;403(10421):23–24. https://doi.
org/10.1016/S0140-6736(23)02713-7. PMID: 38070526.

8.	 UN News. Imminent famine in northern Gaza is. ‘entirely man-made disaster’: 
Guterres. 18th March 2014. https://news.un.org/en/story/2024/03/1147656. 
Accessed 6th June 2024.

9.	 Mednick S, Knickmeyer E. June. The UN says there’s ‘full-blown famine’ in 
northern Gaza. What does that mean? AP News. May 6th 2024.  https://
apnews.com/article/gaza-famine-world-food-program-israel-hamas-war-
476941bf2dc259f85a706408b2a665ff. Accessed 6th June 2024.

10.	 United Nations Office for the Coordination of Humanitarian Affairs. Hostilities 
in the Gaza Strip and Israel | Flash Update #149. OCHA 3rd April 2024. https://
reliefweb.int/report/occupied-palestinian-territory/hostilities-gaza-strip-and-
israel-flash-update-149-enarhe. Accessed 6th June 2024.

11.	 Kennedy G. June. Gaza: weaponisation of food has been used in conflicts 
for centuries – but it hasn’t always resulted in victory. The Conversation 
February 1st 2024.  https://theconversation.com/gaza-weaponisation-of-
food-has-been-used-in-conflicts-for-centuries-but-it-hasnt-always-resulted-
in-victory-221476. Accessed 6th June 2024.

12.	 Nicholas R, Micinski NR, Norman K. June. Funding for refugees has long been 
politicized – punitive action against UNRWA and Palestinians fits that pattern. 
The Conversation February 1st 2024.  https://theconversation.com/funding-
for-refugees-has-long-been-politicized-punitive-action-against-unrwa-and-
palestinians-fits-that-pattern-222263. Accessed 6th June 2024. Accessed 6th 
June 2024.

13.	 United Nations Office for the Coordination of Humanitarian Affairs. The war 
in Gaza must end - Statement by Martin Griffiths, Under-Secretary-General 
for Humanitarian Affairs and Emergency Relief Coordinator, 5 January 2024.  
https://reliefweb.int/report/occupied-palestinian-territory/war-gaza-must-
end-statement-martin-griffiths-under-secretary-general-humanitarian-affairs-
and-emergency-relief-coordinator-5-january-2024-enhear#:~:text=No%20
school.,while%20the%20world%20watches%20on. Accessed 6th June 2024.

14.	 Taha AM, Sabet C, Nada SA, Abuzerr S, Nguyen D. Addressing the mental 
health crisis among children in Gaza. Lancet Psychiatry. 2024;11(4):249–250. 
doi: 10.1016/S2215-0366(24)00036-1. Epub 2024 Feb 9. PMID: 38346441.

15.	 Jamaluddine Z, Chen Z, Abukmail H, Aly S, Elnakib S, Barnsley G et al. (2024). 
Crisis in Gaza: Scenario-based health impact projections. Report One: 7 
February to 6 August 2024. London, Baltimore: London School of Hygiene 
and Tropical Medicine, Johns Hopkins University. https://gaza-projections.
org/gaza_projections_report.pdf. Accessed 6th June 2024.

16.	 Famine Early Warning Systems Network (FEWS NET). Amid uncertainty, it 
is possible Famine is ongoing in northern Gaza. FEWS NET 31st May 2023. 
https://fews.net/sites/default/files/2024-06/Gaza-Targeted-Analysis-Update-
042024-Final_3.pdf. Accessed 10th June 2024.

17.	 ACAPS. Gaza: escalating hostilities and deteriorating humanitarian situation 
in Rafah. Briefing Note 12. May 2024. https://reliefweb.int/report/occupied-
palestinian-territory/acaps-briefing-note-palestine-gaza-escalating-hostili-
ties-and-deteriorating-humanitarian-situation-rafah-12-may-2024. Accessed 
6th June 2024.

18.	 Chekuru K. June. Gaza’s Stolen Healers. Hundreds of Palestinian doctors 
disappeared into Israeli detention. The Intercept May 24th 2024. https://
theintercept.com/2024/05/24/gaza-palestinian-doctors-hospital-detained-
missing-disappeared/?utm_medium=email&utm_source=The%20Inter-
cept%20Newsletter. Accessed 6th June 2024.

19.	 Mahase E, Gaza. BMA calls for urgent investigation into mistreatment of doc-
tors. BMJ. 2024;384:q658. https://doi.org/10.1136/bmj.q658. PMID: 38485132.

20.	 Cuddy A. June. Gaza medics tell BBC that Israeli troops beat and humiliated 
them after hospital raid. BBC 12 March 2024. https://www.bbc.com/news/
world-middle-east-68513408. Accessed 6th June 2024.

21.	 United Nations. UN expert horrified by death of Gazan orthopedic surgeon 
in Israeli detention. UN Press Release. 16th. May 2024. https://www.ohchr.
org/en/press-releases/2024/05/un-expert-horrified-death-gazan-orthopedic-
surgeon-israeli-detention. Accessed 6th June 2024.

22.	 United Nations. UN experts deeply concerned over. ‘scholasticide’ in 
Gaza. UN Press release 18th April 2024. https://www.ohchr.org/en/press-
releases/2024/04/un-experts-deeply-concerned-over-scholasticide-gaza. 
Accessed 6th June 2024.

23.	 Gordon N, Turner L. June. Academics have a duty to help stop the ‘educide’ in 
Gaza. University World News. 27 February 2024. https://www.universityworld-
news.com/post.php?story=20240227095745252. Accessed 6th June 2024.

24.	 United Nations Office for the Coordination of Humanitarian Affairs. Hostilities 
in the Gaza Strip and Israel - reported impact, 11 March 2024 at 15:00. https://
www.unocha.org/publications/report/occupied-palestinian-territory/hostil-
ities-gaza-strip-and-israel-reported-impact-11-march-2024-1500. Accessed 
6th June 2024.

25.	 Palumbo D, Abutaleb A, Cusiac P, Rivault E. Jan. At least half of Gaza’s build-
ings damaged or destroyed, new analysis shows. BBC News 30 2024. https://
www.bbc.com/news/world-middle-east-68006607. Accessed 6th June 2024.

26.	 International Federation of Library Associations and Institutions. Monitoring 
Cultural Heritage Losses in Gaza. 16th. February 2024. https://www.ifla.org/
news/monitoring-cultural-heritage-losses-in-gaza/. Accessed 6th June 2024.

27.	 Limb L. The UN is investigating the environmental impact of war in Gaza. 
Here?s what it says so far. Euronews.green. 6th March 2024.  https://www.
euronews.com/green/2024/03/06/the-un-is-investigating-the-environmen-
tal-impact-of-the-war-in-gaza-heres-what-it-says-so. Accessed 6th June 2024.

28.	 Health Cluster/UN Children’s Fund/WASH Cluster/ World Health Organization. 
The Gaza Strip on the brink of a public health catastrophe: Health and WASH 
Clusters reassert calls for immediate long-lasting ceasefire. 20 Feb 2024. 
https://reliefweb.int/report/occupied-palestinian-territory/gaza-strip-brink-
public-health-catastrophe-health-and-wash-clusters-reassert-calls-immedi-
ate-long-lasting-ceasefire. Accessed 6th June 2024.

29.	 Reuters. UN says waterborne illness spread in Gaza due to heat, unsafe 
water. April 12th. 2024. https://www.reuters.com/world/middle-east/
un-says-waterborne-illnesses-spread-gaza-due-heat-unsafe-water-
2024-04-12/#:~:text=Contaminated%20water%20and%20poor%20
sanitation,to%20the%20World%20Health%20Organization. Accessed 6th 
June 2024.

30.	 FAO. A rapid geospatial damage assessment of the 2023 conflict in the 
Gaza Strip on agricultural land and infrastructure. Rome. 2024. https://doi.
org/10.4060/cc9556en. Accessed 6th June 2024.

31.	 Tabrizy N, Piper I, Berger M. Israel’s offensive is destroying Gaza’s ability to 
grow its own food. Washington Post. May 3rd. 2024. https://www.washing-
tonpost.com/investigations/interactive/2024/gaza-israel-agriculture-food-
fisheries/.Accessed 6th June 2024.

32.	 Broomandi P, Guney M, Kim JR, Karaca F. Soil contamination in Areas 
impacted by military activities: a critical review. Sustainability. 2020;12:9002. 
https://doi.org/10.3390/su12219002.

33.	 Certini G, Scalenghe R, Woods WI. The impact of warfare on the soil envi-
ronment. Earth Sci Rev. 2013;127:1–15. https://doi.org/10.1016/j.earsci-
rev.2013.08.009. ISSN 0012-8252.

34.	 Middle East Monitor. Israel dropped 65000 tonnes of bombs on Gaza in 89 
Days. 5th January. https://www.middleeastmonitor.com/20240104-israel-
dropped-65000-tonnes-of-bombs-on-gaza-in-89-days/. Accessed 6th June 
2024.

35.	 Mahoozi S. June. The Environmental Toll In Gaza Will Endanger Residents 
Long After War’s End. Forbes. Jan 4th 2024. At https://www.forbes.com/sites/
sanammahoozi/2024/01/04/the-environmental-toll-in-gaza-will-endanger-
residents-long-after-wars-end/?sh=2b7a50f020c2. Accessed 6th 2024.

36.	 UN News. Gaza: 23 million tonnes of debris ‘will take years to clear; acute 
malnutrition doubles in a month.’ 15th March https://news.un.org/en/
story/2024/03/1147616. Accessed 6th June 2024.

37.	 United Nations. Gaza’s unexploded ordnance could take 14 years to clear. 
UN News 26th April 2024. https://news.un.org/en/story/2024/04/1149051. 
Accessed 6th June 2024.

38.	 Lakhani N. January. Emissions from Israel’s war in Gaza have ‘immense’ effect 
on climate catastrophe. Guardian 9 January 2024. https://www.theguardian.
com/world/2024/jan/09/emissions-gaza-israel-hamas-war-climate-change. 
Accessed 6th June 2024.

39.	 Otu-Larbi F, Neimark B, Bigger P, Cottrell L, Larbi R. 6th June 2024. A Multitem-
poral Snapshot of Greenhouse Gas Emissions from the Israel-Gaza Conflict. 
Social Science Research Network. https://www.qmul.ac.uk/busman/media/
sbm/documents/Gaza_Carbon_Emissions.pdf Accessed 6th 2024.

40.	 Saber IF. December. Is Israel’s Gaza bombing also a war on the climate? Al 
Jazeera 5 2023. https://www.aljazeera.com/news/2023/12/5/is-israels-war-
on-gaza-also-hurting-the-climate. Accessed 6th June 2024.

https://www.savethechildren.net/news/over-2-gaza-s-child-population-killed-or-injured-six-months-war#:~:text=Children%20in%20Gaza%20have%20been,in%20the%207%20October%20attacks
https://www.savethechildren.net/news/over-2-gaza-s-child-population-killed-or-injured-six-months-war#:~:text=Children%20in%20Gaza%20have%20been,in%20the%207%20October%20attacks
https://www.ohchr.org/en/press-releases/2024/04/un-human-rights-chief-deplores-harrowing-killings-children-and-women-rafah
https://www.ohchr.org/en/press-releases/2024/04/un-human-rights-chief-deplores-harrowing-killings-children-and-women-rafah
https://www.ohchr.org/en/press-releases/2024/04/un-human-rights-chief-deplores-harrowing-killings-children-and-women-rafah
https://www.jpost.com/israel-hamas-war/article-791838
https://www.jpost.com/israel-hamas-war/article-791838
https://doi.org/10.1016/S0140-6736(23)02713-7
https://doi.org/10.1016/S0140-6736(23)02713-7
https://news.un.org/en/story/2024/03/1147656
https://apnews.com/article/gaza-famine-world-food-program-israel-hamas-war-476941bf2dc259f85a706408b2a665ff
https://apnews.com/article/gaza-famine-world-food-program-israel-hamas-war-476941bf2dc259f85a706408b2a665ff
https://apnews.com/article/gaza-famine-world-food-program-israel-hamas-war-476941bf2dc259f85a706408b2a665ff
https://reliefweb.int/report/occupied-palestinian-territory/hostilities-gaza-strip-and-israel-flash-update-149-enarhe
https://reliefweb.int/report/occupied-palestinian-territory/hostilities-gaza-strip-and-israel-flash-update-149-enarhe
https://reliefweb.int/report/occupied-palestinian-territory/hostilities-gaza-strip-and-israel-flash-update-149-enarhe
https://theconversation.com/gaza-weaponisation-of-food-has-been-used-in-conflicts-for-centuries-but-it-hasnt-always-resulted-in-victory-221476
https://theconversation.com/gaza-weaponisation-of-food-has-been-used-in-conflicts-for-centuries-but-it-hasnt-always-resulted-in-victory-221476
https://theconversation.com/gaza-weaponisation-of-food-has-been-used-in-conflicts-for-centuries-but-it-hasnt-always-resulted-in-victory-221476
https://theconversation.com/funding-for-refugees-has-long-been-politicized-punitive-action-against-unrwa-and-palestinians-fits-that-pattern-222263
https://theconversation.com/funding-for-refugees-has-long-been-politicized-punitive-action-against-unrwa-and-palestinians-fits-that-pattern-222263
https://theconversation.com/funding-for-refugees-has-long-been-politicized-punitive-action-against-unrwa-and-palestinians-fits-that-pattern-222263
https://reliefweb.int/report/occupied-palestinian-territory/war-gaza-must-end-statement-martin-griffiths-under-secretary-general-humanitarian-affairs-and-emergency-relief-coordinator-5-january-2024-enhear#:~:text=No%20school.,while%20the%20world%20watches%20on
https://reliefweb.int/report/occupied-palestinian-territory/war-gaza-must-end-statement-martin-griffiths-under-secretary-general-humanitarian-affairs-and-emergency-relief-coordinator-5-january-2024-enhear#:~:text=No%20school.,while%20the%20world%20watches%20on
https://reliefweb.int/report/occupied-palestinian-territory/war-gaza-must-end-statement-martin-griffiths-under-secretary-general-humanitarian-affairs-and-emergency-relief-coordinator-5-january-2024-enhear#:~:text=No%20school.,while%20the%20world%20watches%20on
https://reliefweb.int/report/occupied-palestinian-territory/war-gaza-must-end-statement-martin-griffiths-under-secretary-general-humanitarian-affairs-and-emergency-relief-coordinator-5-january-2024-enhear#:~:text=No%20school.,while%20the%20world%20watches%20on
https://gaza-projections.org/gaza_projections_report.pdf
https://gaza-projections.org/gaza_projections_report.pdf
https://fews.net/sites/default/files/2024-06/Gaza-Targeted-Analysis-Update-042024-Final_3.pdf
https://fews.net/sites/default/files/2024-06/Gaza-Targeted-Analysis-Update-042024-Final_3.pdf
https://reliefweb.int/report/occupied-palestinian-territory/acaps-briefing-note-palestine-gaza-escalating-hostilities-and-deteriorating-humanitarian-situation-rafah-12-may-2024
https://reliefweb.int/report/occupied-palestinian-territory/acaps-briefing-note-palestine-gaza-escalating-hostilities-and-deteriorating-humanitarian-situation-rafah-12-may-2024
https://reliefweb.int/report/occupied-palestinian-territory/acaps-briefing-note-palestine-gaza-escalating-hostilities-and-deteriorating-humanitarian-situation-rafah-12-may-2024
https://theintercept.com/2024/05/24/gaza-palestinian-doctors-hospital-detained-missing-disappeared/?utm_medium=email&utm_source=The%20Intercept%20Newsletter
https://theintercept.com/2024/05/24/gaza-palestinian-doctors-hospital-detained-missing-disappeared/?utm_medium=email&utm_source=The%20Intercept%20Newsletter
https://theintercept.com/2024/05/24/gaza-palestinian-doctors-hospital-detained-missing-disappeared/?utm_medium=email&utm_source=The%20Intercept%20Newsletter
https://theintercept.com/2024/05/24/gaza-palestinian-doctors-hospital-detained-missing-disappeared/?utm_medium=email&utm_source=The%20Intercept%20Newsletter
https://doi.org/10.1136/bmj.q658
https://www.bbc.com/news/world-middle-east-68513408
https://www.bbc.com/news/world-middle-east-68513408
https://www.ohchr.org/en/press-releases/2024/05/un-expert-horrified-death-gazan-orthopedic-surgeon-israeli-detention
https://www.ohchr.org/en/press-releases/2024/05/un-expert-horrified-death-gazan-orthopedic-surgeon-israeli-detention
https://www.ohchr.org/en/press-releases/2024/05/un-expert-horrified-death-gazan-orthopedic-surgeon-israeli-detention
https://www.ohchr.org/en/press-releases/2024/04/un-experts-deeply-concerned-over-scholasticide-gaza
https://www.ohchr.org/en/press-releases/2024/04/un-experts-deeply-concerned-over-scholasticide-gaza
https://www.universityworldnews.com/post.php?story=20240227095745252
https://www.universityworldnews.com/post.php?story=20240227095745252
https://www.unocha.org/publications/report/occupied-palestinian-territory/hostilities-gaza-strip-and-israel-reported-impact-11-march-2024-1500
https://www.unocha.org/publications/report/occupied-palestinian-territory/hostilities-gaza-strip-and-israel-reported-impact-11-march-2024-1500
https://www.unocha.org/publications/report/occupied-palestinian-territory/hostilities-gaza-strip-and-israel-reported-impact-11-march-2024-1500
https://www.bbc.com/news/world-middle-east-68006607
https://www.bbc.com/news/world-middle-east-68006607
https://www.ifla.org/news/monitoring-cultural-heritage-losses-in-gaza/
https://www.ifla.org/news/monitoring-cultural-heritage-losses-in-gaza/
https://reliefweb.int/report/occupied-palestinian-territory/gaza-strip-brink-public-health-catastrophe-health-and-wash-clusters-reassert-calls-immediate-long-lasting-ceasefire
https://reliefweb.int/report/occupied-palestinian-territory/gaza-strip-brink-public-health-catastrophe-health-and-wash-clusters-reassert-calls-immediate-long-lasting-ceasefire
https://reliefweb.int/report/occupied-palestinian-territory/gaza-strip-brink-public-health-catastrophe-health-and-wash-clusters-reassert-calls-immediate-long-lasting-ceasefire
https://www.reuters.com/world/middle-east/un-says-waterborne-illnesses-spread-gaza-due-heat-unsafe-water-2024-04-12/#:~:text=Contaminated%20water%20and%20poor%20sanitation,to%20the%20World%20Health%20Organization
https://www.reuters.com/world/middle-east/un-says-waterborne-illnesses-spread-gaza-due-heat-unsafe-water-2024-04-12/#:~:text=Contaminated%20water%20and%20poor%20sanitation,to%20the%20World%20Health%20Organization
https://www.reuters.com/world/middle-east/un-says-waterborne-illnesses-spread-gaza-due-heat-unsafe-water-2024-04-12/#:~:text=Contaminated%20water%20and%20poor%20sanitation,to%20the%20World%20Health%20Organization
https://www.reuters.com/world/middle-east/un-says-waterborne-illnesses-spread-gaza-due-heat-unsafe-water-2024-04-12/#:~:text=Contaminated%20water%20and%20poor%20sanitation,to%20the%20World%20Health%20Organization
https://doi.org/10.4060/cc9556en
https://doi.org/10.4060/cc9556en
https://www.washingtonpost.com/investigations/interactive/2024/gaza-israel-agriculture-food-fisheries/
https://www.washingtonpost.com/investigations/interactive/2024/gaza-israel-agriculture-food-fisheries/
https://www.washingtonpost.com/investigations/interactive/2024/gaza-israel-agriculture-food-fisheries/
https://doi.org/10.3390/su12219002
https://doi.org/10.1016/j.earscirev.2013.08.009
https://doi.org/10.1016/j.earscirev.2013.08.009
https://www.middleeastmonitor.com/20240104-israel-dropped-65000-tonnes-of-bombs-on-gaza-in-89-days/
https://www.middleeastmonitor.com/20240104-israel-dropped-65000-tonnes-of-bombs-on-gaza-in-89-days/
https://www.forbes.com/sites/sanammahoozi/2024/01/04/the-environmental-toll-in-gaza-will-endanger-residents-long-after-wars-end/?sh=2b7a50f020c2
https://www.forbes.com/sites/sanammahoozi/2024/01/04/the-environmental-toll-in-gaza-will-endanger-residents-long-after-wars-end/?sh=2b7a50f020c2
https://www.forbes.com/sites/sanammahoozi/2024/01/04/the-environmental-toll-in-gaza-will-endanger-residents-long-after-wars-end/?sh=2b7a50f020c2
https://news.un.org/en/story/2024/03/1147616
https://news.un.org/en/story/2024/03/1147616
https://news.un.org/en/story/2024/04/1149051
https://www.theguardian.com/world/2024/jan/09/emissions-gaza-israel-hamas-war-climate-change
https://www.theguardian.com/world/2024/jan/09/emissions-gaza-israel-hamas-war-climate-change
https://www.qmul.ac.uk/busman/media/sbm/documents/Gaza_Carbon_Emissions.pdf
https://www.qmul.ac.uk/busman/media/sbm/documents/Gaza_Carbon_Emissions.pdf
https://www.aljazeera.com/news/2023/12/5/is-israels-war-on-gaza-also-hurting-the-climate
https://www.aljazeera.com/news/2023/12/5/is-israels-war-on-gaza-also-hurting-the-climate


Page 6 of 6London et al. Environmental Health           (2024) 23:59 

41.	 Human Rights Watch. Israel: White Phosphorus Used in Gaza, Lebanon. 12th. 
October 2023. https://www.hrw.org/news/2023/10/12/israel-white-phos-
phorus-used-gaza-lebanon. Accessed 6th June 2024.

42.	 Wintour P. October. Israel denies using white phosphorus munitions in Gaza. 
Guardian 13th 2023. https://www.theguardian.com/world/2023/oct/13/
israel-military-white-phosphorus-gaza-lebanon. Accessed 6th June 2024.

43.	 Fabien E. June. IDF confirms flooding Hamas tunnels in Gaza with seawater. 
Times of Israel 30 Jan 2024. https://www.timesofisrael.com/idf-confirms-
flooding-hamas-tunnels-in-gaza-with-seawater. Accessed 6th 2024.

44.	 Glausiusz J. Feb. Israel is flooding Gaza’s tunnel network: scientists assess the 
risks. Nature News 2 2024. https://www.nature.com/articles/d41586-024-
00320-4. Accessed 6th June 2024.

45.	 Qumsiyeh MB. Impact of the Israeli military activities on the environment. Int 
J Environ Stud. 2024. https://doi.org/10.1080/00207233.2024.2323365.

46.	 Hasan M, Aladdin M. Environmental Destruction is a Human Rights Viola-
tion: The Health Crisis in Gaza. Health and Human Right [blog]. 21st May 
2024. https://www.hhrjournal.org/2024/05/environmental-destruction-
is-a-human-rights-violation-the-health-crisis-in-gaza/#:~:text=In%20
Gaza%2C%20the%20long%2Dterm,is%20a%20fundamental%20human%20
right. Accessed 6th June 2024.

47.	 UN Economic and Social Council, General Comment No. 14: The Right 
to the Highest Attainable Standard of Health (Art. 12 of the Covenant), 
E/C.12/2000/4, UN Committee on Economic, Social and Cultural Rights 
(CESCR), 11 August 2000, https://www.refworld.org/legal/general/
cescr/2000/en/36991 Accessed 02 June 2024.

48.	 Physicians for Human Rights- Israel. Stop the Killing! 14 December 2023. At 
https://www.phr.org.il/en/. Accessed 6th June 2024.

49.	 Btselem. February. Israel-based civil society and human rights organiza-
tions call for a ceasefire. 7th 2024. https://www.btselem.org/press_rele-
ses/20240207_israel_based_civil_society_and_human_rights_organiza-
tions_call_for_a_ceasefire Accessed 10th June 2024.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://www.hrw.org/news/2023/10/12/israel-white-phosphorus-used-gaza-lebanon
https://www.hrw.org/news/2023/10/12/israel-white-phosphorus-used-gaza-lebanon
https://www.theguardian.com/world/2023/oct/13/israel-military-white-phosphorus-gaza-lebanon
https://www.theguardian.com/world/2023/oct/13/israel-military-white-phosphorus-gaza-lebanon
https://www.timesofisrael.com/idf-confirms-flooding-hamas-tunnels-in-gaza-with-seawater
https://www.timesofisrael.com/idf-confirms-flooding-hamas-tunnels-in-gaza-with-seawater
https://www.nature.com/articles/d41586-024-00320-4
https://www.nature.com/articles/d41586-024-00320-4
https://doi.org/10.1080/00207233.2024.2323365
https://www.hhrjournal.org/2024/05/environmental-destruction-is-a-human-rights-violation-the-health-crisis-in-gaza/#:~:text=In%20Gaza%2C%20the%20long%2Dterm,is%20a%20fundamental%20human%20right
https://www.hhrjournal.org/2024/05/environmental-destruction-is-a-human-rights-violation-the-health-crisis-in-gaza/#:~:text=In%20Gaza%2C%20the%20long%2Dterm,is%20a%20fundamental%20human%20right
https://www.hhrjournal.org/2024/05/environmental-destruction-is-a-human-rights-violation-the-health-crisis-in-gaza/#:~:text=In%20Gaza%2C%20the%20long%2Dterm,is%20a%20fundamental%20human%20right
https://www.hhrjournal.org/2024/05/environmental-destruction-is-a-human-rights-violation-the-health-crisis-in-gaza/#:~:text=In%20Gaza%2C%20the%20long%2Dterm,is%20a%20fundamental%20human%20right
https://www.refworld.org/legal/general/cescr/2000/en/36991
https://www.refworld.org/legal/general/cescr/2000/en/36991
https://www.phr.org.il/en/
https://www.btselem.org/press_releses/20240207_israel_based_civil_society_and_human_rights_organizations_call_for_a_ceasefire
https://www.btselem.org/press_releses/20240207_israel_based_civil_society_and_human_rights_organizations_call_for_a_ceasefire
https://www.btselem.org/press_releses/20240207_israel_based_civil_society_and_human_rights_organizations_call_for_a_ceasefire

	﻿A call from 40 public health scientists for an end to the continuing humanitarian and environmental catastrophe in Gaza
	﻿Abstract
	﻿Background
	﻿The human toll
	﻿Infrastructure and environmental impacts

	﻿Conclusions
	﻿References


