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        One Picture is Worth a Thousand Words. 

RAIN, DROUGHT, SNOW, FLOODS 
Rain, drought, snow, and floods are all related.  Drought is the 
prolonged absence of rain.  Snow is frozen rain.  Heavy rain 
or rapid snow melt may cause floods.  It is generally agreed 
that, if air temperature in the laboratory is raised by 1C, then 
the maximum amount of water that can be carried in the air as 
vapor increases by 7%. (IPCC AR6 p.1057).   Present world 
average temperature is 15C or 287K, which falls roughly in 
the middle of the curve shown.  

The world has warmed over the last century and a 
half.  The IPCC found the amount of warming to 
have been, as a best estimate, 1.07C from the pre-
industrial period (1850-1900) to 2010-2020.  (AR6 
p.5).  In a warmer world more water should evapo-
rate into the air, and hence precipitation should be 
expected to increase.  The IPCC concludes on a theo-
retical basis that precipitation will increase around 1-
3% per 1C of warming.  (AR6 ps.615, 1057). 

According to this theory, relative hu-
midity will remain the same.  But actu-
al measurements of relative humidity 
show that, in the actual atmosphere, 
relative humidity has been declining, 
and more so at higher altitudes (the two 
upper lines in the graph). 



Actual world rainfall has not 
increased as much as ex-
pected.  The data 1901-2021 
shows only a “very weak” 
upward trend with significant 
year-to-year variability. 

World precipitation 1979-2026 
shows virtually no trend and less 
year-to-year variability. 

Particularly since around 1930, the US 
shows more of an upward trend.  It also 
shows significant year-to-year variability.  
The IPCC has acknowledged that natural 
variability is a “major” source of uncertainty 
for scientists trying to understand and predict 
water cycles.  (AR6 p.1059). 

But the data for the US as a whole con-
ceals an important regional difference.  
Virtually all of the increase has been in 
the Eastern half of the US.  The IPCC 
acknowledges “substantial” regional 
differences in precipitation.  (AR6 
p.10). 



Natural cycles can drive dramatic differences in 
yearly precipitation in particular places.  For ex-
ample, the El Nino/La Nina cycle causes Califor-
nia to flip flop from years of heavy precipitation 
to years of drought, which greatly aggravates the 
wildfire problem in the state.  And the same cycle 
dramatically changes precipitation from Australia 
to India, where in the past El Ninos have caused 
droughts that caused famines killing millions. 

DROUGHT 

The IPCC predicts that a warmer climate will inten-
sify both very wet and very dry weather in particu-
lar regions.  (AR6 ps.19, 24).  The IPCC has noted 
heavy precipitation  increases in 19 of 45 regions 
and drought increases in 12 of the 45.  (AR6 p.10).   
The map shows the areas where the IPCC predicts 
drought will increase.  (AR6 p.1158) 

 

The Standardized Precipitation Index shows that 
world severe drought declined from 1900 to 2022. 

The US NOAA dataset on worldwide 
mild, severe, and extreme drought from 
1950 to 2018 shows no significant trend.  
Curiously, it shows that all three types of 
drought kicked up noticeably about 1983 
and have slightly declined since then. 



This data set shows no upward trend in ex-
treme drought for the US from 1895-2024 
and also shows very high year-to-year varia-
bility. 

The US Southwest is presently experiencing a significant drought and has a history of extreme droughts, 
caused by natural variability, going back over a thousand years. 

Historians are identifying megadroughts 
that have caused societal collapses in the 
past.  For example, a recent study proposes 
that such a drought at the end of the Bronze 
Age (about 1200 BC) caused the collapse 
of the Mycenaean, the Minoan, and the 
Hittite Empires.  This megadrought is be-
lieved to have been caused by the coinci-
dence of three natural climate cycles, each 
operating over different time scales. 

The Wet/Dry Balance 

Studies of recent changes in world plant growth 
provide insight into the ratio of land benefitting 
(greening) and land suffering (browning) from cli-
mate change.  The weight of the evidence shows 
that the world is greening.  (See CliSciPol Science 
Topic: Greening World).  This graph came from a 
particular study, which concluded that 55% of the 
world land area was greening and only 7% was 
browning. 



NASA’s world greening index increased over 
9% from 2000 to 2020. 

A study of the Sahara has found 
that its entire Southern edge is 
greening, and that the desert area 
shrank by 8% over the 30 years of 
the study from 1990 to 2020 

The favorable changes in the world climate have al-
lowed food production to grow at a faster rate than 
the rapid rate of population growth.  Rising tempera-
tures extend the length of the growing season.  CO2 
acts both as plant food and plant fertilizer.  The pre-
sent atmospheric CO2 level is about 425 ppm.  The 
optimal level for plant growth is believed to be be-
tween 1,000 and 1,500 ppm, which is the level at 
which many greenhouses operate to realize the re-
sulting extra growth . 

Since the Great Famine in India-
Pakistan 1876-1878, when over seven 
million died, there has been extraordi-
nary progress made in reducing famine 
deaths at the same time that world tem-
peratures have been rising.   



SNOW 

Aside from Antarctica, most all snowfall occurs in 
the Northern Hemisphere, so data on snowfall usual-
ly is NH only.  Rising world temperatures might re-
duce snowfall, but increasing world precipitation 
might increase it.  The IPCC concludes that it is 
“very likely” that some high-latitude regions will 
have increased snow, because increased snowfall will 
prevail over warming-induced increased snow 
melt.”  (AR6 p.134). 

Despite the rising temperatures overall 
NH snowfall was remarkably constant 
from 1972 to 2025.  The IPCC notes 
“low confidence” in most regions of 
future change in heavy snowfall.  
(AR6 p.25).  But the IPCC also states 
that in Africa snowfall has decreased 
in the past and will continue to de-
crease.  (AR6 p.135). 

But there has been significant changes 
in snowfall in the 3 different snow sea-
sons.  Fall snowfall has significantly 
increased.  (1967-2023) 

Winter snowfall has slight-
ly increased over the same 
period. 



But spring snowfall fell so much that 
it negated the increases in the other 
two seasons. 

FLOODS 

 

The world has 
suffered horren-
dous floods in the 
recent past, such 
as the great China 
flood of 1931.  
These are usually 
caused by rivers 
overflowing their 
banks. 



Fortunately the risks of floods can be hugely 
reduced by appropriate adaptation.  One 
study has concluded that by adequate adapta-
tions strategies flood damage can be reduced 
by 95%.  (AR6 WGIII p.607).  For example, 
one of the principal reasons for dam con-
struction is to protect down-river areas from 
flooding. 

Flood death rates have declined significantly 
both worldwide and in the G7.  The death rate is 
much lower in wealthy countries that can afford 
to build dams and other mitigation projects, 
which can be expensive. 

In the US flood damages as a percentage 
of GDP have declined significantly since 
1903. 

The authors of AR6 were not able to 
link climate change to changes in 
flood frequency or intensity, nor were 
they able to attribute changes in flood 
frequency to human activity. 



Nevertheless, flooding remains a se-
rious problem in particular areas.  
For example, parts of Texas are ex-
posed to frequent flash floods that 
can be lethal and cause much dam-
age, as did the flood of July 4, 2025.  
(See CliSciPol Newsletter: July 
2025). 

Fortunately, the number of Texas 
flash floods is declining, but the 
number is highly variable from 
year to year. 

And tidal flooding is an increasing prob-
lem in some low-lying coastal cities 
such as Charleston.  (See CliSciPol Poli-
cy Topic: Coastal Cities Exposure) 

CONCLUSION 

 The slight world increase in rain is beneficial.  Substantially more areas of the world are growing 
greener while arid areas are growing smaller.  Food production is growing and famine deaths 
have decreased dramatically.  Snowfall is remaining roughly the same.  Climate change has not 
resulted in any detectable increase in the number or intensity of floods, and adaptive measures, 
such as the construction of dams, have reduced flood deaths and adjusted flood damages world-
wide.   



All footnote citaƟons are to the Intergovernmental Panel on Climate Change’s 
publicaƟon, Climate Change 2021 The Physical Science Basis, the first part of the 
Sixth Assessment Report (AR6). 


