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Disclaimer 

The material in this report is of a general nature and should not be regarded as legal advice or relied on for assistance in any 

particular circumstance or emergency situation. In any important matter, you should seek appropriate independent 

professional a dvice in relation to your own circumstances. The Australian National University and the Global Water Monitor 

Consortium partners accept no responsibility or liability for any damage, loss or expense incurred as a result of reliance on  the 

information conta ined in this report.   
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Front cover image: Sentinel-2 satellite image of part of Lake Chad in Western Africa in November 2024, having filled after an unusually wet 

monsoon  season.  
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Our global water systems are under mounting pressure as climate change drives more extreme weather events and 

disrupts the water cycle. The year 2024 was a year of extremes but not an isolated occurrence. It fits with a worsening 

trend of more intense floods, prolonged droughts, and record -breaking extremes. These changes impact water 

availability and increase the risks to lives, infrastructure and ecosystems from water- related disasters.  

Reliable and timely information about water resources and hazards is more crucial than ever, yet traditional ground -

based measurement networks continue to decline. Satellite observations now play a vital role, offering rapid and 

consistent global data on t he atmosphere and Earth's surface, but they should not replace networks on the ground.  

The Global Water Monitor Consortium unites public and private organisations to deliver open, actionable climate and 

water data. By integrating satellite and ground observations, we aim to provide timely updates on critical aspects of the 

water cycle. Our Global Water Monitor platform ( www.globalwater.online ) allows anyone to explore a wealth of climate 

and water data free of charge. 

This third annual report builds on the work of previous years, summarising the state of the global water cycle in 2024, 

identifying key trends, and analysing major hydrological events. It includes updated metrics on rainfall, temperature,  air 

humidity, river flows  and water stored in lakes, soil and underground. It also provides insights into extreme rainfall and 

temperatures . 

This report reinforces a clear message: as the planet warms, water challenges are escalating, year after year. By trying 

to provide information on changes and events, we hope to support informed decision -making to protect communities, 

infrastructure, and e cosystems in an increasingly volatile future  

2 January 2025 

 

Albert van Dijk 

Professor of Water Science and Management, Australian National University  

Chair, Global Water Monitor Consortium 

  

http://www.globalwater.online/
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About this report  

The Global Water Monitor provides free, rapid, global information on climate and water resources. This summary report 

contains information on rainfall, air temperature, humidity, soil and groundwater conditions, vegetation condition, river 

flows, flooding, and lake volumes in 2024. Trends in the water cycle and some of the most important hydrological 

events of 2024 are interpreted and discussed.  

Global summary 

Key aspects of the water cycle in 2024 over the global land area were: 

¶ Precipitation  over land was close to the 1995 2ͮ005 average. Extremely dry months have become increasingly 

common in recent decades, with 38% more record-dry months in 2024 than for the baseline period.  

¶ Daily precipitation extremes were 52% more common in 2024 than during 1995 2ͮ005, with record-breaking 

daily rainfall events in West Africa, Europe and Asia. There has been a significant increasing trend of 4% per 

decade over land. 

¶ Average temperature over land was the highest recorded globally and in 111 countries, and globally 1.2°C 

above the 1995 2ͮ005 average. The frequency of record-warm months was the highest since 1979.  

¶ High temperature : new records were set for annual maximum temperature in 34 countries and hot days in 40 

countries. Both show increasing trends.  

¶ Low temperatures : globally, the number of frost days over land was the lowest on record. Annual minimum 

temperatures are increasing, especially in the tropics.  

¶ Relative air humidity over land was the highest since 2018 , but a declining trend remains. Humidity was very 

low in South America and Central Africa in 2024.  

¶ Soil water showed strong regional contrasts, with extreme dryness in South America and Southern Africa and 

wet conditions in West Africa.  

¶ Vegetation condition  was the highest since 2001, continuing a steady increase. Drought impacts on vegetation 

were strongest in the Amazon region and Southern Africa.  

¶ Surface water extent over land was close to average. There has been an increasing trend in record-high 

monthly water extent globally of 3% per decade since 2003.  

¶ River flows were very low in northern South America and high in Western, Central and Eastern Africa. There 

has been an increasing trend in record-high flows of 21% per decade since 2001. 

¶ Lake and reservoir water storage worldwide declined for the fifth year  in a row, with unprecedented lows in 

South America and record-high levels in Africa.  
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¶ Terrestrial water storage   ͮunderground and in surface water, ice and snow combined Ψ showed ongoing low 

values in 2024 in most of the world's dry regions but strong increases in western, Central and Eastern Africa.  

Major water - related disasters  

In 2024, water- related disasters caused more than 8,700 fatalities, displaced 40 million people, and resulted in 

economic losses exceeding US$550 billion globally, with true figures likely higher due to incomplete data and events 

not listed. The most damag ing events included riverine floods, flash floods, landslides, droughts, and tropical cyclones, 

in terms of:   

¶ Human Tragedy: Flash floods and landslides together caused tens of thousands of fatalities worldwide, with 

major events in Africa , South Asia and Papua New Guinea leading the toll.  

¶ Displacement : River floods across the Sahel region and drought in Southern Africa displaced over 3 0 million 

people and exacerbated food insecurity across vast regions.  

¶ Food Security: Droughts were devastating, with Southern Africa alone experiencing a halving of crop 

production, leaving more than 30 million people facing food shortages.  

¶ Economic Damage: Tropical cyclones resulted in economic damages exceeding US$520 billion globally, 

particularly in the USA and Southeast Asia , making them the costliest disaster in 2025 by far . 

¶ Ecological Impact : Droughts and deforestation - related fires caused profound harm to the Amazon rainforest, 

with over 52 thousand km 2 of forest lost to fire in September alone.   
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Timeline of Events (see sections on individual events for details and sources)  

Date Location, Event Fatalities  Displaced Economic 

Loss (US$) 

March Sͮeptember Afghanistan -Pakistan: repeated flooding  1,084 1.5 million  450 million  

April Kazakhstan-Russia: snowmelt triggers flood  8 96,000 870 million  

April Mͮay East Africa: heavy flooding 255 344,000 240 million  

April Mͮay Brazil: Rio Grande do Sul floods 85 150,000 17 billion  

April Sͮeptember Amazon Basin: severe drought and bushfires  N/A Ψ N/A  

May Papua New Guinea: Enga landslide 2,000 N/A N/A 

May Jͮuly Southern China: river floods 47 55,000 650 million  

JuneΨOctober West and Central Africa: monsoon floods  1,460 1 million  N/A 

July India: Wayanad landslides 375 10,000 140 million  

July Aͮugust Southern Africa: worsening drought  N/A 30 million  5.5 billion  

August Bangladesh: monsoon floods  75 502,000 450 million  

AugustΨOctober South Sudan: floods N/A 380,000 15 million  

AugustΨSeptember Southeast Asia: Typhoon Yagi (Enteng) 844 100,000 17 billion  

September Central Europe: Storm Boris causes flooding 27 10,000 3 billion  

September Oͮctober Southeastern USA: severe hurricane season 234 N/A 500 billion   

October Spain: flash floods  230 N/A 3.6 billion  

October Philippines -Vietnam: tropical storm Trami (Kristine)  160 617,000 4 billion  

 

Scientific studies of individual events show that the intensity and frequency of many of them can be linked to climate 

change. For example, rising sea surface temperatures intensified tropical cyclones like Typhoon Yagi and prolonged 

droughts in the Amazon Basin and Southern Africa. Global warming also contributed to heavier downpours and slower -

moving  storms, as evidenced by Storm Boris and Severe Tropical Storm Trami. Attribution studies confirmed that 

global warming made events such as the Southern Africa drought and West Africa monsoon floods more likely and 

severe. 

 

Outlook for 2025 

Hydrological conditions at the start of 2025 indicate potential drought s developing or intensifying in northern South 

America, southern Africa, northern Africa, Central Asia, parts of North America and Western Australia . Regions like the 

Sahel, Horn of Africa, Europe, and most of Asia are relatively wet and may face greater risk of flooding  than drought . 

Ongoing climate change increases the potential for extreme weather events, including flash floods, flash droughts, 

intense storms, and heatwaves across many regions in 2025 .  
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Since the first Earth-observing satellite was launched 

sixty years ago, satellite remote sensing has become a 

crucial part of weather observation and forecasting 

systems worldwide. In more recent decades, the use of 

satellites to observe water at and below the Earthͻs 

surface has developed into practical solutions. Ideally, 

satellite measurements are calibrated to on -ground 

measurements where they exist to increase their 

accuracy. Once calibrated, they can provide 

information much faster, over much larger a reas and 

with much greater detail than the on -ground 

measurement network  alone.  

All data discussed in this report were developed using 

methods that have been published:  

Precipitation  and weather data are estimated by 

combining the latest satellite observations with all 

globally available weather station data and information 

from weather forecasting models 1 

Soil water is interpreted from measurements by 

passive and active (radar) satellite microwave 

instruments and made available by the EU Copernicus 

Climate Data Store2 

Surface water occurrence, including lakes, rivers and 

other forms of (temporary) inundation , was mapped 

using NASAͻs MODIS satellite imagery3. 

River flows are estimated by automated measurement 

of river width in satellite imagery 4  

Lake and reservoir volume is estimated by combining 

satellite measurements of surface water level and 

extent with topography 5. 

 
1 Beck et al., Bulletin American Meteorological Society , 2019 (link) and 
2022 (link) 
2 Copernicus Climate Data Store (link, v202012 combined product)  
3 NASA and USGS Earth Data (link) 

Vegetation condition  (NDVI) responds to water 

availability and is observed by NASAͻs MODIS 

satellites 3.  

Terrestrial water storage , including groundwater, soil 

water, surface water, snow and land ice, is derived from 

gravity measurements by the GRACE Follow-On 

satellites 6. Missing data were imputed using a deep-

learning approach7 

The key objective of the Global Water Monitor is to 

make up- to-date, global and accurate climate and 

water information freely available and easily 

accessible. We developed a visual data explorer, the 

Global Water Monitor (www.globalwater.online ). All 

data shown in this report are directly derived from that 

website and, therefore, can be reproduced or examined 

in more detail. Users can retrieve and visualise maps or 

time series for any location, administrative 

hydrological region or hand -drawn area. Some 

background on the calculations and interpretations 

available and as used in this report is provided below.  

The ͅ normalͻ range of climate and water conditions 

varies worldwide , from arid deserts to tropical 

monsoon regions and frozen poles. Percentages and 

anomalies are insightful  ways of comparing actual 

values to the distribution of values for the same area 

and time of year in the historical record. The metrics 

available in the Global Water Monitor and used in this 

report are: 

Anomaly or absolute difference from mean provides 

information on the departure from long - term average 

4 Hou et al., Remote Sensing of Environment, 2022 (link) 
5 Hou et al., Hydrology and Earth System Sciences, 2022 (link) 
6 Boergens et al. (2019) (link), also available from GraVIS (link) 
7 Mo et al. (in press) 

https://doi.org/10.1175/BAMS-D-17-0138.1
https://doi.org/10.1175/BAMS-D-21-0145.1
https://doi.org/10.24381/cds.d7782f18
https://lpdaac.usgs.gov/products/mcd43a4v061/
http://www.globalwater.online/
https://doi.org/10.1016/j.rse.2019.111629
https://doi.org/10.5194/hess-26-3785-2022
https://doi.org/10.5880/COST-G.GRAVIS_01_L3_TWS
http://gravis.gfz-potsdam.de/tws
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conditions. For example, rainfall in a particular period 

(e.g., March to September) may be 100 mm more than 

the average for the same period in all previous years.  

Percentage of the mean puts the same information in a 

relative context. For example, the same 100 mm 

difference would be 110% of (or 10% above) a longer-

term average value of 1000 mm. 

Standardised anomaly  or Ǜ (sigma) value is a useful 

means to compare the actual conditions to previous 

years in a way that accounts  for the year- to-year 

variation experienced historically . It is calculated by 

dividing the actual anomaly by the standard deviation 

of values in previous years. Below is a general 

interpretation of the colour scale used in most maps in 

this report. Extremely high or low values often coincide 

with record values in the time series , but that is not 

automatically the case. 

 

Colour legend and interpretation of standard anomalies. Note that 
colours are reversed for air temperature  to be more intuitive. For 
reference, this figure is also provided in the back of the report (p. 57).  

Summaries were calculated by country  as defined by 

the International Organisation  for Standardization  (ISO 

3166-1) and include the 193 UN member countries as 

well as other administrative entities . In the Global 

Water Monitor , summary data are also available for 

subnational regions (e.g., states and provinces). No 

political statement  is intended by use of the ISO and 

UN list s. 

Many river basins cover more than one countr y and 

conversely, large countries may contain multiple river 

basins. Therefore, summaries were also calculated by 

river basin. In the case of islands and coastal regions 

with multiple small catchments, river ͺbasinsͻ can be a 

series of bordering catchments. In the Global Water 

Monitor , summary data are also available for individual 

smaller catchments  within basins .  

If there are no gaps in the data, averages across 

countries or catchments can be calculated directly . If 

there are some missing data, they can be estimated. 

However, if most data are missing, calculated averages 

can be misleading.  

Summarising storage in lakes by country or basin is 

straightforward in principle, as they can be added up. 

However, not all water bodies are measured all the 

time, and gaps in the data need to be estimated.  

Summarising river flows by country or catchment is 

challenging. For example, many countries contain 

multiple rivers. We selected the fifteen river 

observation locations with the largest long- term 

average flows within the country or catchment  and 

calculated a weighted average value. By its very nature, 

averaging over years and regions can hide locally 

severe conditions or extreme events that occur over 

short periods.  This should be kept in mind when 

interpreting the information.  

Satellite instruments can provide a near - immediate 

global overview of climate and water conditions, but 

they have uncertainties . Where available, onsite 

observations are usually more accurate and necessary 

to calibrate remote sensing approaches like those used 

here. Protecting and expanding the remaining water 

measurement station network should be a priority.  

Record length, frequency and spatial detail vary 

between data sources. For example, climate data are 

available from 1979, water body data from 1984, soil 

water data from 1991, river flow data from 2000 , and 

terrestrial water storage  data from 2002  onwards.  

Even satellite observations are unavailable in some 

regions and at some times. For example, soil water 

observations are only possible if the soil is not frozen 

or covered with dense forest, and surface water and 

vegetation observations require daylight and clear 

skies. In the case of climate data, data gaps are filled 

by weather models with uncertainties  of their own .  

Effort s were made to confirm the interpretation  of the 

data using background research, but the above 

limitations should be kept in mind when reading this 

report. Anyone inclined to take action based on the 

information presented here should first consult the 

relevant local or national agencies.  
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The global land area average annual precipitation was 

798 mm, 11.6 mm higher than the baseline. There is a 

statistically significant declining trend in global 

precipitation of 0.65 mm per year (Ψ0.08% annually 

relative to the baseline).  

 

 

Average annual precipitation over land . 

Record-high monthly precipitation values were 27% 

higher than for the baseline period, but there is no 

significant trend.  

The frequency of record- low monthly precipitation 

values in the 4,687 catchments worldwide was 38% 

higher than the 1995 2ͮ005 average. There is a 

significant increasing trend of 3.8% per decade in 

record- low months.  

 

The number of times high monthly precipitation records were broken   
relative to the baseline period 1995 2ͮ005  

 

 

The number of times low monthly precipitation records were broken 
relative to the baseline period 1995 2ͮ005 
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Several countries recorded their highest annual 
precipitation totals since 1979. In West Africa, 
Niger and Mali broke records, while in Europe, 
Denmark, Luxembourg, and Monaco saw their 
highest precipitation levels. India experienced 
record-high national r ainfall, as did the 
Seychelles.  

Conversely, countries such as Zambia, 
Zimbabwe, the DR Congo and the Central African 
Republic in Africa, and Colombia in South 
America, recorded their lowest precipitation 
totals.  

Record-high precipitation totals were observed 

in 16 river basins in 2024. Notable examples 

include the Niger and Chad Basins in Africa, the 

India Bengal Coast Basin, and the Sumatra Basin 

in Asia, as well as the Po-Adriatic Coast Basin in 

Europe. In North America, the Alaska Arctic 

Coast and Arctic Greenland Coast recorded 

significant precipitation increases.  

Seven river basins experienced record- low 

precipitation, including the Congo and Zambezi 

Basins in Africa, the Orinoco Basin and Colombia 

Caribbean Coast Basin in South America, and 

the Don Basin and Crimea in Eastern Europe. 

The Paraguay Basin also experienced unusually 

low precipitation, though it remained higher than 

its 2020 levels.  

  

 

Standardised anomaly in annual precipitation (see p.9 or p. 57 for legend) 

  

By country 

 

By river basin 
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The highest daily maximum rainfall in 2024 Ψ averaged 

over 4,687 catchments worldwide Ψ was 7.8% higher 

than for the 1995 2ͮ005 baseline period. There is no 

statistically significant long - term trend.  

 

Annual maximum 24h precipitation over land . 

The frequency of record-high monthly values for daily 

maximum rainfall was 52% above the 1995 2ͮ005 

average, and there is a significant trend in the number 

of record maximum rainfall of 4.1% per decade.  

Research has found that increasing trends in extreme 

precipitation over shorter periods (five days or less) 

have become more common than decreasing trends 8. 

 
8 Seneviratne et al. (2021) Weather and Climate Extreme Events in a 
Changing Climate. In: Climate Change 2021: The Physical Science 
Basis, pp. 1513-1766 (link) 

This would be expected to increase the risk of local 

flash floods . 

 

 

The number of months and catchments that maximum 24h 
precipitation records were broken  in 4,687 catchments worldwide 
relative to the average for the baseline period (1995 2ͮ005)  

 

https://www.cambridge.org/core/books/climate-change-2021-the-physical-science-basis/weather-and-climate-extreme-events-in-a-changing-climate/5BCB24C5699F1D42B2DE379BDD4E2119
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A total of 23 countries recorded their highest 

annual daily maximum rainfall in 2024. In West 

Africa, Niger and Mali reported record-breaking 

values far exceeding records since 1979. In 

Europe, the United Kingdom, Slovakia, Norway 

and Luxembourg reached record highs, with 

Belgium and France also showing unusually high 

values.  

In Asia, India and Myanmar reported significant 

records, while China, Korea, and Mongolia also 

experienced their highest single -day rainfall 

totals. In Africa, Tanzania in Eastern Africa and 

Chad in Central Africa were among the countries 

with new records . 

Record-breaking maximum daily rainfall totals 

were recorded in 35 river basins worldwide. In 

West Africa, the Niger Basin experienced some 

of the highest single -day rainfall events ever 

observed. In South Asia, the Ganges-

Brahmaputra Basin reached unprecedented daily 

rainfall totals, as did the Sumatra Basin and 

nearby basins in Indonesia.  

In Europe, the Western Baltic Coast and England 

and Wales saw extreme rainfall events. Several 

Arctic regions also recorded significant daily 

precipitation peaks.  

 

Standardised anomaly in annual maximum 24h precipitation (see p.9 or p. 57 for 
legend) 

  

By country 

 

By river basin 
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Globally, 2024 was the hottest year on record  over 

land. Air temperature across land was 1.2°C above the 

1995 2ͮ005 average. There has been a statistically 

significant increase of 0.35°C per decade. 

 

 

Annual average temperature over the global land area. 

 

The number of record-high monthly average 

temperatures in the 4,687 river catchments worldwide 

was the highest in the 45 -year record and 9.3 times the 

1995 2ͮ005 average. There has been a rapid increase 

in record-breaking high monthly temperatures of 97% 

per decade. 

The number of record- low monthly average 

temperatures was 85% less frequent than the baseline 

average. There is a significant decreasing trend of 

Ψ66% fewer record-breaking low monthly average 

temperatures per decade. 

 

The number of times high monthly  average temperature records were 
broken compared to the average for 1995 2ͮ005.  

 

The number of times low monthly temperature records were broken 
compared to the average for 1995 2ͮ005. 
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No countries recorded unusually low 
annual air temperatures in 2024, whereas 
111 countries recorded record -high 
temperatures. They included 30 out of the 
54 countries in Africa, 24 out of 44 in 
Europe, 22 out of 49 in Asia, 26 out of 35 
in South America, and 9 out of 14 in 
Oceania. A further thirteen countries 
recorded unusually high but not record 
temperatures, including Canada.  

No river basins experienced unusually 

low annual air temperatures in 2024, 

whereas record-high temperatures were 

observed in 111 out of 292 river basins 

globally. They included the Amazonas 

and Orinoco basins in South America; the 

Congo, Niger, Nile, and Zambezi basins in 

Africa; the Yangtze and Mekong in Asia 

and the Danube basin in Europe.  

Another thirty - four basins recorded 

unusually high but not record annual 

temperatures, including the Orange and 

Okavango basins in Africa.

 

 

  

Standardised anomaly in annual average air temperature (see p.9 or p. 57 for legend -  
note the colour scale is reversed for temperature, with red showing higher 
temperatures )  

 

By country 

 

By river basin 
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In 2024, the annual maximum temperature Ψ averaged 

over all catchments worldwide Ψ was 1.2°C higher than 

for the 1995 2ͮ005 baseline period. There has been a 

statistically significant upward trend of 0.33°C per 

decade. The global average number of hot days (days 

reaching 35°C) was 33% higher than the baseline 

period and also showed a stat istically significant 

upward trend of 8.4% per decade. 

 

 

Annual maximum temperature (top) and number of hot days (bottom) 
over the global land area. 

Record-high monthly maximum temperatures across 

all catchments worldwide were 5.6 times more 

frequent in 2024 than during the baseline period and 

showed a significant increasing trend of 64% per 

decade. For hot days, record-high monthly numbers 

were 8.0 times more frequent in 2024, with a 

significant increasing trend of 1.3% per decade.  

 

 

Annual number of times monthly record high maximum temperature 
(top) and number of hot days (bottom ) occurred in the time series 

relative to the baseline period (1995 2ͮ005). 
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No countries experienced unusually low 

maximum temperatures or hot days in 

2024. Record-high annual maximum 

temperatures were observed in 34 

countries, and record-high hot days in 40 

countries. Sixteen countries experienced 

unusual, extreme or record-high 

maximum temperatures and number of 

hot days. These include nine countries in 

Africa (Nigeria, Mali, Senegal, Chad, 

Cameroon, Gabon, Central African 

Republic, Ethiopia, and Madagascar), two 

in Southeast Asia (Laos and Myanmar), 

two in Central America (Guatemala and 

Honduras) and three in Oceania (Papua 

New Guinea, Samoa and Nauru). 

No river basins recorded unusually low 

maximum temperature or number of hot 

days. However, many river basins 

experienced record or unusually high 

values for either. Fifteen river basins 

experienced both. They include the 

Congo, Niger, Zambezi, and Shebelli- Juba 

basins and the Nigerian and West African 

Coast in Africa; the Orinoco and Central 

America Pacific Coast in the Americas; 

the Mekong, Vietnam Coast, and Persian 

Gulf Coast in Asia; Sumatra and Papua in 

Oceania; and the Tyrrhenian and East 

Mediterranean Coasts in Europe.

 

 

  

Standardised anomaly in annual maximum air temperature (see p.9 or p.57 for legend 
-  note the colour scale is reversed for temperature, with red showing higher 
temperatures)   

 

By country 

 

 

Standardised anomaly in annual number of hot days   
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In 2024, the global average annual minimum air 

temperature over land was 0.81°C higher than the 

1995 2ͮ005 baseline. There has been a statistically 

significant upward trend of 0.34°C per decade.   

The global number of frost days (temperatures falling 

below 0°C) over land was 7.2% less than for the 1995ͮ

2005 baseline, with a statistically significant downward 

trend of Ψ2.2% per decade relative to the baseline.  

 

 

Average annual minimum temperature (top) and number of frost days 
(bottom) over the global land area. 

Record-high monthly minimum temperatures across 

4,687 catchments worldwide were 7.1 times more 

frequent than during the baseline period, with a 

significant increasing trend of 72% per decade.  Months 

with record - low numbers of frost days were 22% more 

frequent than during the baseline period, with a 

significant increasing trend of 10% per decade.  

Conversely, record- low monthly minimum 

temperatures were 66% less frequent than during the 

baseline period, with a statistically significant 

decreasing trend of Ψ43% per decade. Months with a 

record-high number of frost days were 1.5% less 

frequent, with a significant decreasing trend of Ψ1.1% 

per decade. 

 

 

Annual number of times monthly record high minimum temperature 
(top) and number of frost days (bottom ) occurred in the time series 

relative to the baseline period (1995 2ͮ005). 
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Twenty-eight countries experienced 

record-high annual minimum 

temperatures, including eleven countries 

in Africa, eight in Western Asia, four in the 

Caribbean, two Micronesian nations, 

Suriname in South America, Brunei 

Darussalam in Southeast Asia, and Malta 

in Southern Europe. Unusually but not 

record-high annual minimum 

temperatures were recorded in a further 

16 countries in Asia, Africa, around the 

Caribbean, and Polynesia. No country 

experienced extremely low minimum 

temperatures.  

Twelve countries experienced record few 

days with frost, including China, 

Mongolia, North Korea, Iran and Iraq in 

Asia; Switzerland, Poland, Moldova and 

Ukraine in Europe; Morocco in Northern 

Africa; and Canada and Bolivia in the 

Americas. A further thirte en countries 

experienced an unusual but not record -

low number of frost days, including ten in 

Europe and India, Pakistan and 

Kyrgyzstan in Asia. Uruguay in South 

America was the only country to 

experience an unusually high number of 

frost days.  

Record high annual values were observed 

in 42 out of 292 river basins. Of these, 

eleven were in Africa, including the Horn 

of Africa and Rift Valley; eight in Asia, 

including the Tigris -Euphrates and 

Jordan basins; ten in Oceania, including 

Sumatra and North Papua Islands; six in 

South America, including the Magdalena 

basin and Venezuela Coast; three in 

Europe, including the East Mediterranean 

Coast; the US North Atlantic Coast; and 

three Arctic basins. Another seventeen 

basins recorded unusually high annua l values, 

including the Niger and Volta basins in Africa , the 

Arabian Peninsula, and the Orinoco basin in South 

America. 

Twenty-seven river basins experienced a record- low 

number of frost days: twelve in Asia, including several 

originating in the Himalayas and basins in Mongolia; 

four in Europe; two in Africa; two in South America; four 

in North America; and three in the Arctic. Another nine 

basins recorded unusual but not record - low number of 

frost days, including three in Asia , four in Europe (e.g., 

the Danube) and two in the Arctic. South Americaͻs La 

Plata basin was the only basin worldwide with an 

unusually high but not record number of frost days in 

2024. 

Standardised anomaly in annual minimum air temperature (see p.9 or p.57 for legend 
-  note the colour scale is reversed for temperature, with red showing higher 
temperatures)   

 

By country 

 

Standardised anomaly in annual number of frost days.  
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The global average relative air humidity over land was 

64% in 2024, lower than the 1995ͮ 2005 baseline of 

65% but the highest since 2018 . There is a statistically 

significant long - term decline of approximately 0.5% per 

decade (Ψ0.8% relative to the baseline average). The 

trend towards drier air  has been attributed to a more 

rapid rise in air temperature over land than over sea 9.  

 

Annual average air humidity over the global land area  

Record- low monthly values in 2024 across 4,687 river 

catchments worldwide occurred at a frequency 2.2 

times higher than the baseline. The annual frequency 

of record- low values has been increasing at a 

statistically significant rate of 25% per decade. Low air 

humidity ex acerbates drought impacts  on ecosystems 

and people and increases the risk and severity of 

 
9 Seneviratne et al. (2021) (link) 

bushfires.  Record-high monthly values were 4.3% 

lower than the baseline. There has been a statistically 

significant decrease of Ψ15% per decade. 

 

The number of times low monthly air humidity records were broken 
compared to the average for 1995 2ͮ005 

 

The number of times high monthly air humidity records were broken 
compared to the average for 1995 2ͮ005. 

https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter11.pdf
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Thirteen countries recorded record - low 

annual relative humidity values. In Africa, 

record lows were reported in the Democratic 

Republic of Congo, Republic of Congo, Gabon, 

Equatorial Guinea, the Central African 

Republic, and Botswana. In Eastern Europe, 

Ukraine, Romania, and Bulgaria had record-

low air humidity. South America saw  record 

lows in Brazil, Peru, Ecuador, and Guyana. Five 

additional countries experienced unusually 

low annual values. These included Bolivia, 

Colombia, and Venezuela in South America, as 

well as Madagascar and South Sudan in 

Eastern Africa. 

Two countries recorded record -high annual 

values: Niger in Western Africa and the 

Dominican Republic in the Caribbean. Three 

more countries experienced unusually high 

values: India, Oman in Western Asia, and 

Senegal in Western Africa. 

Among the 292 river basins analy sed, nine 

recorded record- low annual values. In South 

America, record lows were observed in the 

Amazon, Guyana Coast, Marajo, and Ecuador-

Colombia Pacific Coast basins. In Africa, the 

Zambezi, Congo, and Ogooue-Sanaga basins 

saw significant declines. The Cr imea basin in 

Europe and the Yana- Indigirka-Kolyma basin 

in Siberia also reached record- low values. 

Furthermore, seven basins experienced 

unusually low values, including the Cross and 

Okavango basins in Africa, the Black Sea 

North Coast and Don basins in Europe, and 

the Colombia Caribbean Coast and Orinoco 

basins in South America.  

Seven basins recorded record-high annual 

relative humidity levels. In Africa, the Agadez -

Ennedi basin experienced unprecedented 

values. In Asia, records were set on the Indian 

Arabian Sea Coast. Three Arctic basins also 

reported record highs. Six additional basins 

showed unusually high values, including the 

Northwest Sudan basin in Africa, the India 

Bengal Coast and Arabian Sea Coast basins, 

Shetland in Europe, and two Arctic basins.  

 

Standardised anomaly in annual average air humidity (see p.9 or p.57 for legend) 

 

By country 

 

By river basin 

 

. 
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The global annual average near-surface soil moisture 

in 2024 was 21 vol%, a slight increase of 1% more than 

the 1995 2ͮ005 baseline, or 2.4% in relative terms. 

Global average soil water conditions appear to 

oscillate over time. There is no statistically significant 

long- term trend. 

Satellite instruments measure soil water near the 

surface only, which can respond more to rainfall 

frequency than the total amount and can also be 

affected by agriculture and vegetation changes.  

 

 

Annual soil water content over the global land area.  

 

Record- low monthly values in catchments worldwide 

occurred 31% more than during the baseline, whereas 

record-high monthly values occurred 54% more often, 

but there was no statistically significant trend in either.   

The record combines a series of satellite instruments , 

and inconsistencies between sensors may cause some 

of the shifts.  

 

The number of times high monthly soil water records were broken 
compared to the average for 1995 2ͮ005. 

 

The number of times low monthly soil water records were broken 
compared to the average for 1995 2ͮ005. 
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Four countries recorded record - low annual 

soil moisture levels: Algeria in Northern 

Africa, Madagascar in Eastern Africa, 

Namibia in Southern Africa and Samoa in 

Polynesia. Three more countries 

experienced unusually low soil moisture 

levels: Bolivia and Paraguay in South 

America and Zambia in Eastern Africa. 

Sixteen countries reported record -high 

annual soil moisture levels. The largest 

number was in Western Africa, including 

Nigeria, Niger, Mali, Benin, Guinea, and 

Guinea-Bissau. Ethiopia and Eritrea in 

Eastern Africa, Cameroon in Middle Africa, 

and Samoa in Polynesia also recorded 

record-high values. In Western Asia, the 

United Arab Emirates and Oman experienced 

record levels, as did Mongolia in Eastern 

Asia. Europe saw record-high levels in 

France, Austria, and Denmark. Four more 

countries reported unusually  high soil 

moisture levels: Burkina Faso and Ghana in 

Western Africa, the Central African Republic 

in Middle Africa, and South Sudan in Eastern 

Africa.  

Eight river basins recorded record- low 

annual soil moisture levels, including the 

Amazonas and Paraguay basins in South 

America, the Orange, Namibian Coast, 

Northwest African Coast, Madagascar, and 

Okavango basins in Africa. Furthermore, the 

Zambezi basin in Africa experienced 

unusually low soil moisture.  

Twenty-one river basins recorded record-

high annual soil moisture values. In Africa, 

these included the Niger, Volta, West African 

Coast, Red Sea Coast, Lake Chad, Agadez-

Ennedi, and Northwest Sudan basins. In 

Asia, basins with record highs included the 

Arabian Sea Coast, South Arabian Interior, 

Amur, Liao He-Korean Coast, and Gangsu- Inner 

Mongolia basins. Siberia saw record highs in the Ob  

and Yenisey, and Pyasina-Lake Tamur basins. 

Additional records were set in three Arctic  basins and 

the Falkland Islands in South America.   

A further eight basins experienced unusually high soil 

moisture values, including the Horn of Africa and Rift 

Valley in Africa and the Yongding He, Huang He, 

Northern China Coast, India Arabian Sea Coast, 

Sabarmati, and Arabian Sea Coast basins.  

 

Standardised anomaly in annual average soil water content (see p.9 or p.57 for 
legend) 

 

By country 

 

By basin 
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Vegetation condition (NDVI, or normalised vegetation 

difference index) over the land area was 6.4% above 

the 2001 2ͮ005 average and the highest recorded. 

There has been a significant trend of vegetation 

condition  increasing by 2.3% per decade. This trend 

has been attributed to a combination of increasing 

temperatures in cold regions, agricultural expansion, 

and fertilisation from increasing CO 2 and other 

anthropogenic sources.  

  

Annual vegetation condition (NDVI) over the global land area (in NDVI 
units) . 

 

Record- low monthly NDVI values were observed 26% 

less frequently compared to the baseline period, with a 

significant decreasing trend in occurrence of Ψ26% per 

decade. Record-high monthly values were 3.7 times 

more frequent, with a significant increasing trend in 

frequency of 74% per decade.  

 

The number of times high monthly vegetation condition records were 
broken compared to the average for 2001 2ͮ005. 

 

The number of times low monthly vegetation condition records were 
broken compared to the average for 2001 2ͮ005. 
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Eight countries recorded record - low annual 

NDVI: Zimbabwe, Zambia and Malawi in 

Eastern Africa; Cambodia and Lao in 

Southeast Asia; Morocco in Northern Africa ; 

Belize in Central America; and Iceland in 

Northern Europe. A further three countries 

experienced unusually low values : Bolivia 

and Suriname in South America and 

Grenada in the Caribbean. 

Forty- two countries recorded record -high 

annual NDVI values. They included countries 

in Southern Europe (Portugal, Spain, 

Andorra, Italy, Albania, Slovenia, 

Montenegro), in Western Europe (France, 

Austria, Switzerland, Luxembourg, 

Liechtenstein), and Eastern Europe (Russia, 

Belarus, and Slovakia). Record highs were 

also observed in Eastern Asia (China, Japan, 

Korea), Central Asia (Kazakhstan, 

Kyrgyzstan, Tajikistan), Southern Asia 

(Bangladesh, Nepal, Pakistan) and the 

United Arab Emirates in Western Asia. In 

Eastern Africa, Ethiopia, Uganda, Djibouti, 

Eritrea, Seychelles, and South Sudan 

recorded highs, along with Mali and Niger in 

Western Africa, Chad in Middle Africa, and 

Sudan in Northern Africa. The Americas 

recorded record highs in Canada and 

Uruguay, Haiti, Cuba, and Barbados in the 

Caribbean. Kiribati in Micronesia also 

reached record highs. A further ten countries 

experienced unusually high NDVI values, 

including the USA, Kenya in Eastern Africa; 

Armenia, Saudi Arabia, Yemen, and Bhutan 

in Asia; the Central African Republic and 

Cameroon in Middle Africa; and Lithuania 

and Latvia in Northern Europe. 

Nine river basins recorded record- low NDVI 

values. In South America, these included the 

Amazonas, Marajo, Belem, and the Southern Chile-

Argentina Pacific Coast basins. In Africa, the Zambezi, 

Namibian Coast, Canary Islands, and Dra basins 

reached record lows, as did Iceland in Europe.  

Fifty river basins recorded record -high NDVI values. 

Asia had the largest representation with 23 basins, 

including the Ural, Volga, Ob, Yangtze, and Huang He 

basins. North America followed with twelve basins, 

including the Mississippi -Missouri, Columbia, 

Churchill, and St. Lawrence basins. Six African basins, 

including the Nile, Lake Chad basins, and Rift Valley, 

showed record highs . In Europe, five basins around the 

Mediterranean Sea showed record-high values, with 

Fiji and the Uruguay-Brazil South Atlanti c Coast also 

reaching record highs. Eight further  basins showed 

unusually high values, including the Horn of Africa, 

Lake Chad, North Arabian Interior, and Yenisei. 

Standardised anomaly in annual average vegetation condition  (see p.9 for legend) 

 

By country 

 

By basin 
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Year- to-year variations in surface water occurrence 

are dominated by the extent of large wetlands and 

lakes and the seasonal flooding of large rivers.  

The average global surface water extent in 2024 was 

2.8% below the 2003ͮ 2005 average. Surface water 

occurrence declined from 2008 to 2011 due to a 

contraction of surface water at high latitudes and has 

been stable since. There is an overall significant trend 

of surface water increasing 3.0% per decade in relative 

terms.  

 

Global surface water occurrence . 

Record-high monthly values were 16% more frequent 

than during the baseline period, with a significant 

increasing trend of 3.2% per decade. 

Record- low monthly values were observed 3.0% less 

frequently compared to the baseline period, but there is 

no significant trend.  

Some changes in record water occurrence can be 

attributed to the construction of new dams, especially 

in China, India and Brazil. The remainder is associated 

with natural floodplains, water bodies and wetlands.  

 

The number of times high monthly water occurrence records were 
broken compared to the average for 2003 2ͮ005. 

 

The number of times low monthly water occurrence records were 
broken compared to the average for 2003 2ͮ005. 




























































