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Introduction

Not only life evolved in a radiation field that was much more 
intense than today but high level natural radiation was an 
essential part of life. The ambient dose rates dropped by a 

factor of 10 since life first evolved. In early days of life high lev-
els of background radiation is accounted for up to 33% of muta-
tions to the first life forms [1] while background radiation pres-
ently accounts only for 1 – 6% of mutations. Today, areas with high 
background radiation (HBRAs) are found in many places such as 
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ABSTRACT
Considering current controversies regarding the health effects of low doses 
of ionizing radiation, study of the high background radiation areas such 
as Ramsar, Iran can help scientists better evaluate the validity of linear 
no-threshold (LNT) hypothesis. Ramsar is a coastal city in northern Iran 
with some areas known to have the highest levels of natural background 
radiation in the world. The mean annual dose of the residents of high back-
ground radiation areas (HBRAs) of Ramsar is 10 times higher than the 
public dose limit recommended by the ICRP (1 mSv/year) and a proportion 
of the residents receive annual doses as large as 260 mSv (13 times higher 
than the occupational dose limit recommended by the ICRP). A report pub-
lished in Popular Science proclaims that background radiation in Ramsar 
approaches that of the Martian surface. However, estimates show that the 
maximum annual radiation dose in HBRAs of Ramsar can be much higher 
than that of the Martian surface (260 mGy/y vs 76 mGy/y). Furthermore, a 
Guardian report introduces Talesh Mahalleh, a district in Ramsar, as an in-
habited area with the highest levels of natural radioactivity in the world and 
C Net claims that the best Mars colonists may come from places like Iran 
and Brazil. In spite of current concerns, nearly all residents still live in their 
paternal dwellings and there are not consistent reports on any detrimental 
effects. It is worth noting that, due to small sample size, to draw a firm con-
clusion about the health effects of high level natural radiation in Ramsar, 
in particular about the cancer risk, current information is not sufficient and 
further studies are needed. 
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Ramsar, Iran; Yangjiang, China; Kerala, 
India; and Guarapari, Brazil. According to 
UNSCEAR 2000 report [2], Ramsar, a sea-
side vacation resort on the southern coast of 
the Caspian Sea, has inhabited areas with 
the highest known natural radiation levels 
in the world. Radiation levels on Earth vary 
by at least two orders of magnitude (e.g. 
Ramsar with a max dose of 260 mGy/y com-
pared to Denmark with a max 0.61 mGy/y) 
[3]. In HBRAs of Ramsar, gamma radiation 
levels are up to about 20 mSv/hr at waist 
level and a population of about 2000 lives 
in this area. Annual exposure levels range 
from about 20 to 260 mGy for people in hot 
areas. Talesh Mahalleh, a well-known dis-
trict in Ramsar has been introduced as the 
most naturally radioactive inhabited area in 
the world [3].

Martian Surface and Ramsar
Charlie Wood in a report published by 

Popular Science in 2018 [4] compares 
the radiation dose in high background ra-
diation areas of Ramsar with those of the 
Martian surface “Fortunately, and inexpli-
cably, cancer there occurs at similar rates 
to nearby areas, despite background radia-
tion approaching that of the Martian sur-
face”. Although this report has proclaimed 
that background radiation in Ramsar ap-
proaches that of the Martian surface, stud-
ies shows that the maximum annual radia-
tion dose in HBRAs of Ramsar can be much 
higher than the Martian surface.

The Most Radioactive City
In 2015, the Guardian published a report 

entitled What’s the most radioactive city? 
[5] This report states “The city of Ramsar, 
Iran has such high natural background ra-
diation levels that scientists have recom-

mended that the 32,000 residents relocate”. 
This report also introduces Talesh Ma-
halleh, a district in Ramsar, as an inhabited 
area with the higheslevels of natural radio-
activity in the world “Its neighbourhood of 
Talesh Mahalleh, the most naturally radio-
active inhabited area in the world, is under 
long-term study”. However, this report has 
some shortcomings. For example, while the 
population of HBRAs of Ramsar is about 
1000-2000(1), it is reported 32,000 in this 
report. Moreover, as discussed in the fol-
lowing sections, relocation is not supported 
by current findings.

Mars Colonists Could Come from 
Ramsar

“Why the best Mars colonists could come 
from places like Iran and Brazil?” This 
is the title of a report published by C Net 
[6]. This reports states “For years now, 
scientists have been studying residents of 
Ramsar, a town in northern Iran that is be-
lieved to have the highest levels of natural-
ly occurring background radiation for an 
inhabited area”.

Should Local People Be Afraid of 
Radiation?

The ICRP limits for general public and 
radiation workers are 1 and 20 mSv per 
year, respectively. The annual effective 
dose for the residents of HBRAs of Ramsar 
is up to 13 times higher than the limit for 
occupational exposures. Given this con-
sideration, a key question is whether local 
people should be afraid of radiation? It is 
worth noting that scientist believe that ex-
posure to background radiation does not 
increase the risk of either acute effects or 
cancer “Background radiation has never 
been shown to unequivocally cause acute 
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or latent disease, such as cancer (Hall and 
Ciaccia 2005)” [7]. Moreover, there are re-
ports indicating reduced rates of cancer in 
the residents of areas with elevated levels 
of natural radiation “Reduced cancer oc-
currence was reported since decades ago 
for HBRAs (Frigerio et al. 1973, Cohen 
1995, Aliyu and Ramli 2015, Mortazavi et 
al. 2005, Nair et al. 2009, Sun et al. 2000)” 
[7]. Therefore, if exposure of residents to 
radiation doses of a few hundred mSv per 
year is detrimental to their health causing 
increased risk of cancer, it should be evi-
dent in these people. In spite of this, nearly 
all residents still live in their paternal dwell-
ings and there are not consistent reports on 
any detrimental effects [8-9]. we should 
consider that only a very small part of the 
Ramsar population is living in high back-
ground radiation areas. Therefore, due to 
small sample size, a firm conclusion about 
the cancer risk cannot be drawn.

Conclusion
The mean annual dose of the residents of 

high background radiation areas of Ramsar 
is 10 times higher than the public dose limit 
recommended by the ICRP and a propor-
tion of the residents receive annual doses 
as large as 260 mSv that is 13 times higher 
than the occupational dose limit recom-
mended by the ICRP. The latter dose is 
much higher than that of the Martian sur-
face. High background radiation areas of 
Ramsar has increasingly attracted attention 
of the media. Despite there is not consistent 
reports on any detrimental effects, to draw 
a firm conclusion about the health effects 
of high level natural radiation in Ramsar, 
in particular about the cancer risk, current 
information, at least to some extent due to 
small sample size, is not sufficient and fur-

ther studies are needed.
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