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Supplementary Information  

 
Supplementary Information for Wilson et al “Impact of the Tambora Volcanic Eruption of 

1815 on Islands and Relevance to Future Sunlight-Blocking Catastrophes” 

 
Table S1: Island-specific data relating to the time of the Tambora eruption assimilated into the 
EKF400v2 reconstruction (for specific references see Valler et al1) 
 

Island in this study (see Table 1 in 
the main manuscript for details on 
jurisdictional status in the 1815-1817 
period and currently) Assimilated data 

North Atlantic Ocean (includes Caribbean and Mediterranean) 

Cuba None 

Great Britain Temperature, precipitation, sea-level pressure (SLP), pressure, 
wet days, tree-ring 

Hispaniola None 

Iceland None 

Ireland  Temperature, precipitation, SLP, pressure, wet days, tree-ring 

Newfoundland  None 

Sicily Temperature, precipitation, SLP, pressure, wet days, tree-ring 

South Atlantic Ocean  

Isla Grande de Tierra del Fuego Tree-ring 

Marajó (Brazil) None 

North Pacific Ocean  

Hainan None 

Japan – Honshū Documentary record, tree-ring 

Japan – Hokkaidō Tree-ring 

Japan – Kyūshū Tree-ring 

Philippines – Luzon None 

Philippines – Mindanao None 

Sakhalin Tree-ring 

Taiwan Tree-ring 

Vancouver Island Tree-ring 

South Pacific Ocean  

Australia (main island continent) Tree-ring 

Australia – Tasmania Tree-ring 

Indonesia – Borneo None 

Indonesia – Sulawesi  Tree-ring 

New Britain  None 

New Guinea None 

New Zealand – North Island  Tree-ring 

New Zealand – South Island  Tree-ring 

Indian Ocean  

Indonesia – Sumatra None 

Indonesia – Java Tree-ring, coral 

Madagascar None 

Sri Lanka None 

Timor None 

 
  

https://en.wikipedia.org/wiki/Newfoundland_(island)
https://en.wikipedia.org/wiki/Isla_Grande_de_Tierra_del_Fuego
https://en.wikipedia.org/wiki/Honshu
https://en.wikipedia.org/wiki/Hokkaido
https://en.wikipedia.org/wiki/Kyushu
https://en.wikipedia.org/wiki/Vancouver_Island
https://en.wikipedia.org/wiki/New_Britain
https://en.wikipedia.org/wiki/New_Guinea
https://en.wikipedia.org/wiki/Timor
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Figure S1: The latitudinally equivalent continental sites for each of the selected islands, used 
for the Tambora eruption impact comparisons between islands and continents (Image 
produced using Ferret v7.63) 
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Table S2: Identified information on the potential weather/climate and food impacts of the Tambora eruption of 1815 on islands for any of the years 
1815-17 (for the 31 selected islands – see Methods in main manuscript; with assessments of an overall impact of “probably yes” or “probably no” 
where the evidence was mixed)  
 

Island (as in 1815-17) 

Anomal-
ous 

weather/
climate 

Adverse 
impacts 
on food 

production 
Food 

insecurity Comments / sources  

North Atlantic Ocean 
(includes Caribbean and 
Mediterranean)     

Cuba (then part of the 
Spanish Empire) 

Yes [Zhang] Yes [Zhang] – Crop failures were attributed to unusually cold weather associated with the Tambora 
eruption (Zhang et al2).  

Regional context: These problems were also reported in another part of the Caribbean: 
ie, the British West Indies2. Similarly for the Bahamas (with Nassau being ~300 km away) 
there was instrumental data for cooling after Tambora (maximum cooling estimated at 
1.0 °C)3. The 1810s were also a period of extreme drought in the Bahamas. 

Great Britain (England, 
Scotland, Wales) 

Yes [Briffa] 

[Wilson]  

[Dawson] 

Harington] 

 [Brönnimann] 

[Lee] 

[Veale] 

[Schurer] 

[Brugnara] 

[Raible] 

[Reichen] 

 

Yes [Harington] 

[Lee] 

[Veale] 

 

Yes [Post] 

[Behringer] 

 [Brönnimann] 

 

A study using instrumental data for central England suggested a cooling impact after 
Tambora4. There was also an increase in gale-days in Scotland5. Archival data also 
support extremes of cold and wet weather at this time6. Reduced harvests (quantity and 
quality) were also reported6. There were increased food prices, and “fragmentary data 
point to a noticeable rise in death rates”7. A typhus epidemic in Scotland and England was 
also probably partly related to the food insufficiency7, and food-related riots also occurred8 
9. Further details are in many sources eg, Harington10, Behringer8, Brönnimann and 
Krämer9, and Lee and MacKenzie11. 

Regional analyses: In a regional analysis that included instrumental data (from 4 stations 
in England and Scotland) and regional tree-ring data, there was evidence of temperature 
reductions and precipitation anomalies in 181612 (see also earlier work by some of the 
same authors13). 

Another regional analysis using instrumental data, proxies and modelling, reported 
increased precipitation (Fig. 9 [left panel] in: 9).  

In a regional analysis using tree-ring data and modelling, there was a higher Palmer 
Drought Severity Index (PDSI) score (lower drought risk) (Fig. 9 [right panel] in: 9).  

Another regional analysis using instrumental data, proxies and modelling, reported 
temperature reductions and precipitation increases (Fig. 10 in: 9). 

Another regional analysis using observation data from weather stations and ship logs, 
reported temperature reductions and increased precipitation (Fig. 2 in: 14). 
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Island (as in 1815-17) 

Anomal-
ous 

weather/
climate 

Adverse 
impacts 
on food 

production 
Food 

insecurity Comments / sources  

Another regional analysis using instrumentation data from weather stations and ship logs 
(including data from Northern Ireland) found anomalous circulation/air pressure patterns15. 
Another regional analysis using weather station data (from Casty et al16) and modelling, 
reported temperature reductions and increased precipitation17. 

Another regional analysis using phenological data (freezing and thawing dates of rivers, 
plant observations) indicated colder temperatures (albeit considering both Tambora and a 
circa 1809 eruption together, as per Fig. S6 in: 18). 

Hispaniola (now Haiti and 
Dominican Republic) 

– – – No specific data identified.  

Regional context: Data from nearby Cuba (~90km away) and Bahamas (~700 km away) 
provides some suggestion of a regional climatic impact (see the details for Cuba above). 

Iceland (then part of the 
Danish Empire) 

Yes [Ogilvie] 

 [Brönnimann] 

[Schöne] 

[Schurer] 

[Raible] 

Yes [Ogilvie] Yes [Ogilvie] Increased ice impeded fishing and vegetable crops (potatoes, cabbage and turnips) 
suffered19. Unusual sea ice conditions around Iceland have also been detailed elsewhere 
(Fig. 27 in: 9). Data from a bivalve mollusc study also support a temperature reduction20. 
The severity of the impacts on food production was indicated by begging being reported, 
albeit this was limited to one district19. 

Regional analyses: In regional analyses using instrumental data, proxies and modelling, 
there were temperature reductions (Fig. 9 and Fig. 10 in: 9). But results for precipitation 
varied by data source and model (ie, reductions in Fig. 9 and increases in Fig. 10).  

Another regional analysis using observation data from weather stations and ship logs, 
reported temperature reductions and also reduced precipitation (Fig. 2 in14). 

Another regional analysis using weather station data (from Casty et al16) and modelling, 
reported temperature reductions and reduced precipitation17. 

Ireland (then in a union 
with Great Britain) 

Yes  

[Wilson, 1999]  

[Murphy] 

[Briffa] 

[Harington] 

 [Brönnimann] 

[Schurer] 

[Brugnara] 

[Raible] 

[Reichen] 

Yes [Wilson, 

1992] 
Yes [Post] 
[Behringer] 

[Brönnimann] 

Instrumental data suggest a cooling after Tambora (data collected in Armagh)4. A 305-year 
continuous monthly rainfall series found that the summer 1817 was the fourth wettest, but 
the summer of 1816 was only the 53rd wettest21. 

There was damage to crops22, increased food prices8 and food-related riots9. As well as an 
increase in begging and famine7, there were deaths from a major typhus epidemic8, and an 
epidemic of smallpox7. Malnutrition probably contributed to these epidemics (with this also 
being a view concerning typhus of an Irish physician at the time7). Further details are in 
many sources eg, Harington10, Behringer8, and Brönnimann and Krämer9. 

Regional analyses: In a regional analysis that included instrumental data (from 
neighbouring England and Scotland) and regional tree-ring data, there were estimates of 
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Island (as in 1815-17) 

Anomal-
ous 

weather/
climate 

Adverse 
impacts 
on food 

production 
Food 

insecurity Comments / sources  

 temperature reductions and precipitation anomalies in 1816 for Ireland12 (see also earlier 
work by some of the same authors13). 

Another regional analysis using instrumental data, proxies and modelling, there was 
increased precipitation (Fig. 9 [left panel] in: 9). 

Another regional analysis using tree-ring data and modelling, reported a higher PDSI score 
(lower drought risk) (Fig. 9 [right panel] in: 9).  

Another regional analysis using instrumental data, proxies and modelling, there were 
temperature reductions and precipitation increases (Fig. 10 in: 9). 

Another regional analysis using observation data from weather stations and ship logs, 
reported temperature reductions but no change in precipitation (Fig. 2 in: 14). 

Another regional analysis using instrumentation data from weather stations and ship logs 
(including data from Northern Ireland) found anomalous circulation/air pressure patterns15. 

Another regional analysis using weather station data (from Casty et al16) and modelling, 
reported temperature reductions and increased precipitation17. 

Another regional analysis using phenological data (freezing and thawing dates of rivers, 
plant observations) indicated colder temperatures (albeit considering both Tambora and a 
circa 1809 eruption together, as per Fig. S6 in: 18). 

Newfoundland (then part of 
the British Empire, now 
part of Canada) 

Yes  

 [Brönnimann] 

[Devor] 

[Newell] 

Yes  
[American 

Advocate] 

Yes  
[American 

Advocate] 

 

There was also evidence of increased sea ice around Newfoundland at this time23. Newell 
reported that the summer 1816 conditions were similar to the current day March and April 
(spring) conditions24. Newell also reported that catch statistics for cod in 1816 in 
Newfoundland waters suggested “a relatively good year”, although the weather was not 
favourable for drying the cod24. But in the following year, 1817, a media report refers to 
“failure of the harvest” and a “starving populace”, with a violent mob attacking a vessel 
(presumably for food)25.  
Regional analyses: In a regional analysis using instrumental data, proxies and modelling, 
there were temperature reductions and precipitation increases (Fig. 10 in: 9).  
In another regional analysis using tree-ring data and modelling, there was a higher PDSI 
score indicating lower drought risk (Fig. 9 in: 9). 
A regional analysis using tree-ring data suggested reduced temperature for 
Newfoundland13.  
Regional context: The conditions in neighbouring Labrador (~20 km away) also involved 
reports of hunger in the Inuit26. Famine was also described in parts of Eastern Canada 
(north-western Ontario)27. 

https://en.wikipedia.org/wiki/Newfoundland_(island)
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Island (as in 1815-17) 

Anomal-
ous 

weather/
climate 

Adverse 
impacts 
on food 

production 
Food 

insecurity Comments / sources  

Sicily (then part of a 
kingdom of Southern Italy) 

Yes [Briffa] 

[Brönnimann] 

[Raible] 

– Probably 
yes (given 
a typhus 

epidemic) 

[Post] 

It was reported that “although famine spared Sicily, the island was not exempt from typhus” 
in 1817 (p128 in: 7). Nevertheless, this epidemic probably reflected some degree of poorer 
nutrition in the population related to anomalous weather (eg, given the links with typhus 
and poorer nutrition in Ireland after Tambora). However, additional literature searches on 
this particular epidemic did not clarify this issue. 

Regional analyses: In a regional analysis that included instrumental data (including from 
Palermo in Sicily) and regional tree-ring data, there was evidence of temperature 
reductions in Sicily12 (see also earlier work by some of the same authors13.) 

In another regional analysis using instrumental data, proxies and modelling, there were 
temperature reductions but no change in precipitation (Fig. 10 in: 9). In another regional 
analysis using tree-ring data and modelling, there was a lower PDSI score reflecting 
increased drought risk (Fig. 9 [right panel] in: 9).  

Another regional analysis using weather station data (from Casty et al16) and modelling, 
reported temperature reductions and reduced precipitation17. 

Regional context: There are also tree-ring data suggesting small temperature reductions 
for another island in the Mediterranean, Corsica. These changes were less than seen for 
the Alps and Pyrenees in Europe at this time (Fig. 6 in Szymczak et al28). 

South Atlantic Ocean     

Isla Grande de Tierra del 
Fuego (now part of both 
modern day Chile and 
Argentina) 

Yes 
[Villalba] 

– – Tree-ring data from 4 species (and a composite measure) indicate a statistically significant 
three year cooling29. But the authors suggested that the impact may have been reduced by 
the El Niño-Southern Oscillation (ENSO) effect.  

Marajó (Brazil) (then part of 
the Portuguese Empire) 

– – – No specific data identified. This island is in the mouth of the Amazon River. 

North Pacific Ocean     

Hainan (an island province 
of China) 

Yes [Gao] 

 [Wilson] 

Yes [Wilson] No [Gao] 

 

Unusual snow falls were reported in Hainan30 and rice was killed by frost22. However, out of 
all Chinese provinces, famine and increased mortality were only reported in the south-
western province of Yunnan (in 29 of the 88 counties)30.  

The estimated temperature anomaly (from tree-ring data and historical records) was also 
less than most other locations in China (see Fig. 2 in: 30).  

Regional analysis: In a regional analysis using instrumental data, proxies and modelling, 
there was increased precipitation (Fig. 9 [left panel] in: 9). 

https://en.wikipedia.org/wiki/Isla_Grande_de_Tierra_del_Fuego
https://en.wikipedia.org/wiki/Isla_Grande_de_Tierra_del_Fuego
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Island (as in 1815-17) 

Anomal-
ous 

weather/
climate 

Adverse 
impacts 
on food 

production 
Food 

insecurity Comments / sources  

A Western Pacific Ocean wide analysis from coral samples (albeit with no Hainan 
samples), reported sea surface temperature reductions after the Tambora eruption (albeit 
with some likely influence from an unknown eruption in 1808/1809)31. 

Japan – Honshū Probably 
yes 

overall:  

 

Yes: 
[Mikami & 

Tsukamura] 

[Brönnimann] 

[Ohyama] 

[Mikami, 2008] 

[Tsukamura] 

[Reichen] 

 

No:  

[Aono] [Ano 

and Kazui] 

No 
[Bassino] 

[Tsukamura] 

 

No 
[Saito] 

Tree-ring data for central Honshū is suggestive of a cooling from Tambora, but not for 
north-east Honshū32. Tsukamura reported no evidence of cool weather for the islands of 
Japan (including data for Honshū), based on historical records, though the mid-summer 
season came earlier in 1816 and persisted for longer33. This author also reported no crop 
losses in Japan for 1816.  
Another study reported the summer of 1816 as being hot and dry, and that the winter of 
1815-16 was more severe in central Japan34. A review included some data suggestive of 
cooling at the time of the Tambora eruption in graphs of lake freezing, tree-ring data, and 
historical weather records (Figs. 4, 6, 7, 10b)35. But for reconstructed spring temperatures 
in Kyoto based on cherry blossom records, there was no significant change in this period 
(the only cold period in this analysis in the 1800s was 1825–1830)36. A similar lack of 
impact was from reconstructed temperature from cherry blossom data for Edo (Tokyo)37. 
Reconstructed temperature for Tokyo from weather records in diaries could be consistent 
with a small Tambora impact, but the picture was not clear (Fig. 3 in Mikami 199638). 
Data on rice prices showed no unusual patterns (13 of the 15 markets with price data were 
on Honshū)39. Also, no famines in Japan were identified in the 1804 to 1822 period in a 
study that identified 136 countrywide and 98 regional famines40.  
Regional analysis: In a regional analysis using tree-ring data (including from neighbouring 
Hokkaidō41) and modelling, there was generally a higher PDSI score (lower drought risk) 
(Fig. 9 in: 9). The same results (using the same source data) are also presented elsewhere 
(Fig. 1 in: 42).  
Another regional analysis using phenological data (freezing and thawing dates of rivers, 
plant observations) indicated colder temperatures (albeit considering both Tambora and a 
circa 1809 eruption together, as per Fig. S6 in: 18). 

Japan – Hokkaidō Probably 
yes 

overall: 

Yes 
[Brönnimann] 

[Reichen] 

Mixed: 

No 
 [Tsukamura] 

 

Probably 
no 

[Saito] 

Tsukamura reported no evidence of cool weather for the islands of Japan (including data 
for Hokkaidō), based on historical records, though the mid-summer season came earlier in 
1816 and persisted for longer33. This author also reported no crop losses in Japan for 
1816. While no famines in Japan were identified in the 1804 to 1822 period (see as per 
Honshū), the relevant dataset only included part of Hokkaidō in this period (the part in 
Tokugawa territory)40.  

https://en.wikipedia.org/wiki/Honshu
https://en.wikipedia.org/wiki/Honshu
https://en.wikipedia.org/wiki/Honshu
https://en.wikipedia.org/wiki/Honshu
https://en.wikipedia.org/wiki/Honshu
https://en.wikipedia.org/wiki/Hokkaido
https://en.wikipedia.org/wiki/Hokkaido
https://en.wikipedia.org/wiki/Hokkaido
https://en.wikipedia.org/wiki/Honshu
https://en.wikipedia.org/wiki/Hokkaido
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Island (as in 1815-17) 

Anomal-
ous 

weather/
climate 

Adverse 
impacts 
on food 

production 
Food 

insecurity Comments / sources  
[Tsukamura] 

 

Regional analysis: In a regional analysis using tree-ring data (including from Hokkaidō41) 
and modelling, there was a higher PDSI score (lower drought risk) (Fig. 9 in: 9) (see as per 
Honshū).  

Another regional analysis using phenological data (freezing and thawing dates of rivers, 
plant observations) indicated colder temperatures (albeit considering both Tambora and a 
circa 1809 eruption together, as per Fig. S6 in: 18). 

Japan – Kyūshū Yes 
[Tsukamura] 

No 
[Bassino] 

[Tsukamura] 

 

No 
[Saito] 

Tsukamura reported that the mid-summer season came earlier in 1816 and persisted for 
longer for the islands of Japan – with historical data also covering Kyūshū (see as per 
Honshū)33. This author also reported no crop losses in Japan for 1816. 

Data on rice prices showed no unusual patterns (albeit the data for two markets in Kyūshū 
were combined with data for 13 markets on Honshū)39. Also, no famines in Japan were 
identified in the 1804 to 1822 period (see as per Honshū)40. 

Philippines – Luzon (then 
part of the Spanish Empire) 

Yes 
[Inoue] 

[Brönnimann] 

[Tierney] 

 

 

– Probably 
no 

[Warren] 

A study of coral off the coast of Luzon found that sea surface temperature “cooled 
relatively sharply by ~2.0 °C just after the Tambora eruption, which was associated with a 
substantial drought…”43. The drought effects were based on sea surface salinity estimates. 
A study of food shortages and famines in the Philippines since the 1600s did not identify 
any such events in the 1815-17 period, but there was no detailed listing of all events44. 

Regional analyses: In a regional analysis using instrumental data, proxies and modelling, 
there was decreased precipitation (Fig. 9 [left panel] in: 9).  

In another regional analysis using tree-ring data (including from the Philippines41) and 
modelling, there was a higher PDSI score (lower drought risk) (Fig. 9 [right panel] in: 9).  

A Western Pacific Ocean wide analysis from coral samples (albeit with no samples from 
the Philippines) reported sea surface temperature reductions after the Tambora eruption31.  

Philippines – Mindanao Yes 
[Brönnimann] 

[Tierney] 

 

– Probably 
no 

[Warren] 

A study of food shortages and famines in the Philippines since the 1600s did not identify 
any such events in the 1815-17 period (see as per Luzon)44. 

Regional analyses: In a regional analysis using instrumental data, proxies and modelling, 
there was decreased precipitation (Fig. 9 [left panel] in: 9).  

A Western Pacific Ocean wide analysis from coral samples (albeit with no samples from 
the Philippines) reported sea surface temperature reductions after the Tambora eruption 
(see as per Luzon)31. 

Sakhalin (part of modern 
day Russia and north of 
Japan. In 1815-17 it was 

Yes 
[Brönnimann] 

[Reichen] 

– – Regional analysis: In a regional analysis using tree-ring data (including from Sakhalin41) 
and modelling, there was a higher PDSI score (lower drought risk) (Fig. 9 in: 9). The same 
results are also presented elsewhere (Fig. 1 in: 42). 

https://en.wikipedia.org/wiki/Hokkaido
https://en.wikipedia.org/wiki/Honshu
https://en.wikipedia.org/wiki/Kyushu
https://en.wikipedia.org/wiki/Kyushu
https://en.wikipedia.org/wiki/Honshu
https://en.wikipedia.org/wiki/Kyushu
https://en.wikipedia.org/wiki/Honshu
https://en.wikipedia.org/wiki/Honshu
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Island (as in 1815-17) 

Anomal-
ous 

weather/
climate 

Adverse 
impacts 
on food 

production 
Food 

insecurity Comments / sources  

under no particular colonial 
rule). 

 Another regional analysis using phenological data (freezing and thawing dates of rivers, 
plant observations) indicated colder temperatures (albeit considering both Tambora and a 
circa 1809 eruption together, as per Fig. S6 in: 18). 

Taiwan (a province of 
China in 1815-17) 

Yes [Gao]  

[Ramos] 

 [Brönnimann] 

[Tierney] 

– No  
[Gao] 

 

Unusual snow falls were reported in Taiwan, but no famine or increased mortality30. The 
estimated temperature anomaly (from tree-ring data and historical records) was also less 
than other locations in China (see Fig. 2 in: 30). Analysis of a coral sample from the coast of 
Taiwan was suggestive of a small sea surface temperature change following 1815 (see 
Fig. 3a in: 45), but not in sea surface salinity (Fig. 7a in: 45). 

Regional analyses: Decreased precipitation was reported in a regional analysis using 
instrumental data, proxies and modelling (Fig. 9 [left panel] in: 9).  

A Western Pacific Ocean wide analysis from coral samples (albeit with no Taiwan 
samples) reported sea surface temperature reductions after the Tambora eruption31.  

Vancouver Island (then 
part of the British Empire, 
now Canada). This island 
was populated with 
Indigenous peoples in 
1815-17 and there was no 
European settlement. 

Probably 
yes 

overall:  

 

Yes 
 [Briffa] 

[Reichen] 

 

No:  

[Parker] 

[Brönnimann] 

– – Parker reported no evidence of a climate impact based on tree-ring data from this island46.  

Regional analysis: In a regional analysis using tree-ring data and modelling, there was no 
change in the PDSI score (for drought risk) (Fig. 9 in: 9). 

In contrast, another regional analysis using tree-ring data suggested reduced temperature 
for Vancouver Island13. 

Another regional analysis using phenological data (freezing and thawing dates of rivers, 
plant observations) indicated colder temperatures (albeit considering both Tambora and a 
circa 1809 eruption together, as per Fig. S6 in: 18). 

Regional context: A study of bivalve mollusc samples suggested “conspicuously cool 
conditions in 1817 and 1818” for islands that are north of Vancouver (Tree Nob Islands, 
~420km away)47. But this study reported that: “the year 1816, however, is relatively warm 
in the Langara reconstruction and was likely associated with an El Niño event”. 

South Pacific Ocean     

Australia (the main island 
continent – which was then 
inhabited by Indigenous 
peoples and some British 
settlers) 

Probably 
yes 

overall:  

 

Yes: 
[Garden] 

[Allen] 

[Gergis] 

Yes  
[Garden] 

– Historical records indicated wet weather, gales and floods in Sydney in New South Wales 
(NSW) in 181648,49. 

For the larger region of south-eastern Australia, historical records indicate droughts in 
1815-16, but the interpretation of this is unclear given that this drought period appears to 
have started earlier in 1813 and droughts in the 1800s in this region were fairly common. 
But this study also reported that 1816-17 were particularly wet years in coastal NSW50. 

Gergis et al51 reported evidence of decreased precipitation in the 1815-1820 period for 
south-eastern Australia based on proxy palaeoclimate data eg, tree-rings (Fig. 5 in Gergis 

https://en.wikipedia.org/wiki/Vancouver_Island
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Island (as in 1815-17) 

Anomal-
ous 

weather/
climate 

Adverse 
impacts 
on food 

production 
Food 

insecurity Comments / sources  
[Brönnimann] 

[Tierney] 

 

No: 
[Cullen] 

et al). But in south-western Australia, reconstructed rainfall from tree-ring data did not show 
any notable impact (Fig. 5 in: 52). 

According to historical reports48 “cropping and pastoralism briefly suffered” and the impact 
was more severe in NSW than Tasmania.  

Regional analyses: In a regional analysis using instrumental data, proxies and modelling, 
there was decreased precipitation at the NSW site (Fig. 9 in: 9). 

A Western Pacific Ocean wide analysis from coral samples (including 3 sample sites in 
Northern Australia) reported sea surface temperature reductions after the Tambora 
eruption31. This analysis applied to the northern half of Australia’s coastline. 

A regional analysis that modelled temperature in south-eastern Australia (with tree-ring 
data from Tasmania) estimated temperature declines for the states of Victoria, NSW and 
South Australia around 1816 (Figs. 3 and 5 in: 53). 

Note: Modelling work for other eruptions (ie, Krakatau, 1883; Santa Maria, 1902; Pinatubo, 
1991) suggests that the strongest temperature responses are “over more northerly regions 
than southerly regions of Australia…”54. 

Australia – Tasmania (then 
named “van Diemen’s 
Land”). It was inhabited by 
Indigenous peoples and a 
small level of European 
settlement. 

Yes 
[Garden] 

[Allen, 2001, 

2017, 2019] 

Yes  
[Garden] 

– Historical records indicate relatively wet and cold weather in Tasmania, with snowfalls 
being reported at the time48. Flooding was also reported in 181649 and there was some 
crop damage reported (albeit fairly minimal and less than in NSW to the north)48.  

In a 277 year cool season dam inflow reconstruction using tree-rings in a site in Western 
Tasmania, the 1816 year had the highest inflows49. Statistical analysis also indicated a 
relationship with such inflows in the year after 6 volcanic eruptions (including Tambora) (p 
≤0.01) (see Supporting Information for this study of Tasmania49).  

A study of tree-rings (albeit with no temperature reconstruction) indicated reduced “ring-
width index” for samples at four sites around the time of the Tambora eruption (Fig. 2 in: 
55). Another tree-ring study, but with a temperature reconstruction, also shows signs of a 
Tambora impact (Fig. 5C in: 56). This more recent tree-ring work probably supersedes the 
findings of two earlier tree-ring studies that did not provide any clear evidence of a 
temperature impact57,58. 

Regional analysis: A regional analysis that modelled temperature in south-eastern 
Australia (informed by 3 studies of tree-ring data from Tasmania) estimated temperature 
declines for Tasmania in 1816 (Figs. 5 and 6 in: 53).  
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climate 
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impacts 
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production 
Food 

insecurity Comments / sources  

Note: Modelling work for other eruptions (as detailed for Australia above), suggests that 
the strongest temperature responses are “over more northerly regions than southerly 
regions of Australia, with weakest responses over Tasmania”54. 

Indonesia – Borneo 
(Kalimantan is the 
Indonesian portion of 
Borneo; other parts are 
East Malaysia and Brunei) 

Yes 
[D’Arrigo] 

[Brönnimann] 

[Camelia] 

[Tierney] 

– – Regional analyses: A regional analysis59 using tree-ring data and coral data suggested a 
drop in sea surface temperatures for this “Indonesian Warm Pool Region” after the eruption 
(albeit relevant data sites for this time period were all from Java and Lombok). 
Nevertheless, “an ENSO warm event ~1817 may have contributed to some of the cooling 
after Tambora”.  
Another regional analysis using instrumental data, proxies and modelling, there was 
increased precipitation in the north (Fig. 9 [left panel] in: 9).  

In another regional analysis, tree-ring data and modelling suggested both a higher and 
lower PDSI score in different parts of Borneo – but with the lower score (increased drought 
risk) dominating (Fig. 9 [right panel] in: 9). Similar results are also presented elsewhere 
(Fig. 1 in: 42). 

Another regional analysis using coral data from Bali along with modelling, concluded that 
the “Tambora eruption caused a decrease in the surface temperature of -0.4 to -1°C 
throughout Indonesia in 1816-1817”60. 

A Western Pacific Ocean wide analysis from coral samples (with multiple samples within 
Indonesia) reported sea surface temperature reductions after the Tambora eruption31. 

Note: In this analysis we ignored the direct ash fall impacts of the eruption of Tambora in 
1815 that impact on the southern part of Kalimantan. 

Indonesia – Sulawesi 
(formerly “Celebes”) 

Yes 
[D’Arrigo] 

[Brönnimann] 

[Camelia] 

[Tierney] 

– – Regional analyses: A regional analysis59 using tree-ring data and coral data suggested a 
drop in sea surface temperatures for this “Indonesian Warm Pool Region” after the eruption 
(albeit relevant data sites for this time period were all from Java and Lombok). 
Nevertheless, “an ENSO warm event ~1817 may have contributed to some of the cooling 
after Tambora”.  

In another regional analysis using tree-ring data (including from Sulawesi41) and modelling, 
there were both higher and lower PDSI scores in different parts of Sulawesi (reduced and 
increased drought risk respectively, albeit more of the latter) (Fig. 9 in: 9). But another such 
analysis showed higher PDSI scores (Fig. 1 in: 42). 

Another regional analysis using coral data from Bali along with modelling, concluded that 
the “Tambora eruption caused a decrease in the surface temperature of -0.4 to -1°C 
throughout Indonesia in 1816-181760. 
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Island (as in 1815-17) 

Anomal-
ous 

weather/
climate 

Adverse 
impacts 
on food 

production 
Food 

insecurity Comments / sources  

A Western Pacific Ocean wide analysis from coral samples (with a sample site from 
Sulawesi) reported sea surface temperature reductions after the Tambora eruption31. 

Note: In this analysis we ignored the direct ash fall impacts on Sulawesi in 1815. There 
was no European settlement on Sulawesi in 1816. 

New Britain (part of 
modern day Papua New 
Guinea [PNG]). There was 
no European settlement on 
this island in 1816. 

Yes  
[D’Arrigo] 

[Tierney] 

– – Regional analyses: A regional analysis59 using tree-ring data and coral data suggested a 
drop in sea surface temperatures for this “Indonesian Warm Pool Region” after the eruption 
(albeit relevant data sites for this time period were all from Java and Lombok). 
Nevertheless, “an ENSO warm event ~1817 may have contributed to some of the cooling 
after Tambora”.  

A Western Pacific Ocean wide analysis from coral samples (including a sample site from 
Rabaul in New Britain and one in nearby New Ireland) reported sea surface temperature 
reductions after the Tambora eruption31. 

New Guinea (now both part 
of modern day PNG and 
part of Indonesia) 

Yes  
[D’Arrigo] 

[Tierney] 

– – As per New Britain (above), but with the Western Pacific Ocean wide analysis including a 
sample site from Madang in PNG.  

New Zealand – North 
Island (then part of the 
British Empire) 

Probably 
yes 

overall: 
Yes: 

[Higgins] 

[Palmer & 

Ogden]  

 [Norton]  

 [Duncan] 

[Fowler] 

No:  

[Palmer & 

Xiong] [Xiong] 

– – Using data from 8 tree species (with samples from both islands), a study by Higgins et al61 
reported that such tree-ring data was sensitive to major volcanic events, with an apparent 
cooling after Tambora (Fig. S11 in Higgins et al). Earlier studies of tree-ring data also 
support a climate impact at this time (with data from both North and South Islands57,62,63 
and for North Island samples64,65). Other work has showed no clear impact (using mainly 
North Island samples)66,67. In 1816 there was no significant written record of local weather 
and societal conditions from Indigenous New Zealanders (Māori) or the very small 
numbers of Europeans present in the country (the first missionary was Samuel Marsden 
who arrived in 1814). 

New Zealand – South 
Island  

Probably 
yes 

overall: 
Yes: 

– – Various studies of tree-ring data support a climate impact at this time57,61-63,68. These 
studies had both North and South Island data, except for the one by Fenwick68 which had 
only South Island data. Another study with tree-ring data from two South Island sites also 
supported an impact65 (with an early analysis of one of these same sites also showing an 
impact69). But another South Island tree-ring study had an analysis with a suggestive 

https://en.wikipedia.org/wiki/New_Britain
https://en.wikipedia.org/wiki/New_Guinea
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Island (as in 1815-17) 

Anomal-
ous 

weather/
climate 

Adverse 
impacts 
on food 

production 
Food 

insecurity Comments / sources  
[Higgins] 

[Palmer]  

 [Norton] 

[Fenwick] 

 [Duncan] 

[Cook, 2002, 

2006] 

Both 
cooling 
and no 
effect: 

[Cook, 2002] 

cooling and an analysis indicating no effect (Figs. 3 and 6 respectively in Cook et al)70. See 
also the details for the North Island of New Zealand (above). 

Indian Ocean     

Indonesia – Sumatra (part 
of the British Empire until 
Dutch rule began again in 
1816) 

Yes 
[Brönnimann] 

[Camelia] 

[Tierney] 

– – Regional analyses: A regional analysis using instrumental data, proxies and modelling, 
there was reduced precipitation in the north (Fig. 9 [left panel] in: 9).  

In a regional analysis using tree-ring data (including from neighbouring Java41) and 
modelling, there was a lower PDSI score (higher drought risk) (Fig. 9 in: 9). The same 
results are also presented elsewhere (Fig. 1 in: 42). 

Another regional analysis using coral data from Bali along with modelling, concluded that 
the “Tambora eruption caused a decrease in the surface temperature of -0.4 to -1°C 
throughout Indonesia in 1816-181760. 

An Indian Ocean wide analysis from coral samples (with a sample site on the west coast of 
Sumatra) reported sea surface temperature reductions after the Tambora eruption31. 

Note: In this analysis we ignored the direct ash fall impacts on southern Sumatra in 
181571). 

Indonesia – Java Yes [Wilson] 

[D’Arrigo] 

[Camelia] 

[Tierney] 

[Brönnimann]  

No 
[van Zanden, 

2003] 

[van Zanden, 

2010] 

 

No 
[van Zanden. 

2010] 

[Peper] 

Data for Java on annual GDP per capita and consumption per capita from 1815-1817 was 
relatively stable and so is consistent with no substantive reduction in food production72. 
Also the share of the GDP for agricultural exports and for textile production was relatively 
stable for the 1815-1820 period (Fig. 10 in: 73). If there were substantial food shortages it 
would seem possible that exports would have declined. While rice consumption per capita 
and the rice-growing area did decline (Fig. 2 in van Zanden 2012) – this was part of a 
pattern for all of 1815 to 1830, and probably reflects other trends eg, use of agriculture land 
for other food crops (eg, maize, pulses and tubers) and for export crops (eg, textiles, 
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Island (as in 1815-17) 

Anomal-
ous 

weather/
climate 

Adverse 
impacts 
on food 

production 
Food 

insecurity Comments / sources  

coffee, tea, tobacco, sugar and indigo). While there were poor harvests and famine in Java 
in the 1840s, other famines in the 1800s were not described”72. A demographic study of the 
1800s in Java also only reported famines in the 1840s74. 

Regional analyses: A regional analysis59 using tree-ring data (4 sites in Java) and coral 
data (from nearby Lombok) suggested a drop in sea surface temperatures for this 
“Indonesian Warm Pool Region” after the eruption. Nevertheless, the authors reiterate that 
“an ENSO warm event ~1817 may have contributed to some of the cooling after Tambora”.  

Another regional analysis using coral data from Bali along with modelling, concluded that 
the “Tambora eruption caused a decrease in the surface temperature of -0.4 to -1°C 
throughout Indonesia in 1816-181760. 

A Western Pacific Ocean wide analysis from coral samples (with multiple samples within 
Indonesia – including nearby Bali) reported sea surface temperature reductions after the 
Tambora eruption31. 

In a regional analysis using tree-ring data (including from Java41) and modelling, there was 
a lower PDSI score (higher drought risk) (Fig. 9 in: 9). The same results are also presented 
elsewhere (Fig. 1 in: 42). 

Note: In this analysis we ignored the direct ash fall impacts on Java of the eruption of 
Tambora in 1815. 

Madagascar (the “Kingdom 
of Madagascar” controlled 
part of the island; and there 
was some British imperial 
influence in one area) 

Probably 
yes 

overall: 

 

Yes 
[Tierney] 

 

No: 
[Zinke] 

– Probably 
yes (a 

reported 
famine, 
albeit 

lacking 
detail) 
[Campbell 

2005] 

A study of coral did not show abnormal coral growth at this time, in marked contrast to a 
cooling in the late 1600s75. 
A famine occurred in 1816 in the province of Betanimena76 and a famine period spanning 
the years 1816 to 1822 is shown in a graph of famines in Madagascar (Campbell 
pp148,77). But the specific cause/s of these specific famines is not described by this author 
(or identified in additional literature searches by us). Of note is that such famines may not 
necessarily have been related to climatic conditions since some famines in the 1816 to 
1896 period in Madagascar were linked to disease outbreaks (eg, smallpox) and to conflict 
(in addition to droughts and cyclones)76,77. Indeed, cyclones were associated with 
destruction of rice and banana crops in the northeast coast in 1817 and 1894 (Campbell 
pp150-151,77), where the Betanimena province was located. An example of internal conflict 
was a raid in 1816 in southwest Madagascar that took 2000 slaves and 4000 head of cattle 
(Campbell p67,77). Internal conflict in the 1816 to 1853 period also contributed to famines 
via scorched earth tactics, the spread of disease by troops, and unprovisioned troops 
stealing food (Campbell p154,77). 
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Regional analysis: An Indian Ocean wide analysis from coral samples (with a sample site 
on the coast of Madagascar and in the Mozambique Channel) reported sea surface 
temperature reductions after the Tambora eruption31. 

Sri Lanka (then part of the 
British Empire and called 
Ceylon) 

Yes 
[Tierney] 

– – Regional analysis: An Indian Ocean wide analysis from coral samples (albeit with no 
sample sites around Sri Lanka) reported sea surface temperature reductions after the 
Tambora eruption31. 

Timor (part of modern East 
Timor and part of modern 
Indonesia) 

Yes 
[D’Arrigo] 

[Camelia] 

[Tierney] 

– – Regional analyses: A regional analysis59 using tree-ring data and coral data suggest a 
drop in sea surface temperatures for this “Indonesian Warm Pool Region” after the eruption 
(albeit relevant data sites for this time period were all from Java and Lombok). 
Nevertheless, “an ENSO warm event ~1817 may have contributed to some of the cooling 
after Tambora”.  

Another regional analysis using coral data from Bali along with modelling, concluded that 
the “Tambora eruption caused a decrease in the surface temperature of -0.4 to -1°C 
throughout Indonesia in 1816-181760.  

A Western Pacific Ocean wide analysis from coral samples (including sample sites around 
Indonesia and Northern Australia) reported sea surface temperature reductions after the 
Tambora eruption31. 

Note: Some ash reached Timor from the eruption71 but we ignored the direct ash fall 
impacts in 1815. In 1816 Timor was being fought over by the Dutch and Portuguese. 

https://en.wikipedia.org/wiki/Timor
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