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Meteorological/Climatological 
Characteristics in Okinawa
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Okinawa Prefecture • Has an area of approximately 
1,000 km from east to west, 
and approximately 400km from 
north to south.

• Consists of 160 large and small 
islands (including 47 inhabited 
islands.)

• Has 11 cities, 11 towns and 19 
villages.

• The area of Okinawa prefecture 
is 2,281km2.

• The population of Okinawa 
prefecture is 1,450,000.
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Characteristics of Weather in Okinawa Region
• Located in subtropical zone between 20°N-30°N with hot and humid climate affected by the ocean.
• Average temperature in Naha is the highest in July (28.9°C) and the lowest in January (17.0°C) with 

difference of 12°C; the yearly temperature difference is small compared with other parts of Japan, 
which makes Okinawa region a warm climate throughout the year.

• The wind from the oceans rarely makes temperature in Okinawa region be extremely hot (as 
maximum temperature over 35°C) even in the summer.

• It rains a lot during rainy season (from May to June) and from August to September (often affected 
by tropical storms).

• Little rainfall in July (right after the rainy season) and winter season.
• Sunshine duration is the longest in July with sunshine rate of 40% or more.

5Average temperature, precipitation, and sunshine duration in Naha
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Characteristics of Weather in Okinawa Region
• High temperature・high humidity・heavy rain
• Number of tropical storms approached：average of 7.4 per year

(average of 11.4 per year in total in Japan)
→Damages by strong wind, flood, landslide, high coastal wave, storm surge, salt 
water

• Drought damage (small amount of rainfall, small river basin area)
• Marine accident (low pressure in winter, monsoon (seasonal wind))
• Number of tornadoes confirmed is the most in Japan
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Naha Tokyo
Annual Rainfall 2040.8 mm 1528.8 mm

Annual Avg. Temp 23.1°C 15.4 °C
Annual Avg. Humidity 74 ％ 65 ％

Highest Temp 35.6 °C (9 Aug 2001)
Lowest Temp 4.9 °C (20 Feb 1918)

Snow (Sleet) Record
Miyazato, Nago-city, 24 Jan 2016, 21:48, Temp 5.5 °C

Janado, Kumejima, 24 Jan 2016, 21:15, Temp 5.2 °C
Janado, Kumejima, 17 Feb 1977, 00:35, Temp 8.8 °C



Spring (March – May)
• Migratory low pressure and high pressure alternately move eastward across the East 

China Sea. Temperature increases (decreases) in front (back) of low pressure due to 
warm southerly (cold northerly) flow.  This causes temperature to change in short-
term cycle; sometimes it will be hot and humid, and in other days it will be cold. 

• East China Sea depression sometimes develops rapidly and passes through around 
Okinawa. This is often called in Okinawa as “Ningwachi Kajimaai” (February wind 
rotation. 
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Surface analysis chart (4-5 March 2007: passing of cold front 
associated with low pressure)

Cold front (associated with low 
pressure) passing through Okinawa 
area caused strong wind.  On 4 Mar 
2007, max wind speed of 15.8m/s (S) 
was observed in Ishigaki Island, but on 
5 Mar, after the cold front passed, wind 
direction suddenly changed and the 
max wind speed of 26.1m/s (ENE) was 
observed.

4 Mar 2007 5 Mar 2007



Spring (March – May)
• “Baiu/Tsuyu” (rainy season in Japan) starts from early May (around 9 May in normal), 

about one month earlier compared with mainland of Japan, and ends around 23 
June.  The rainy season is called “Su-man (season of grain full) Bo-su (season of grain 
in ear)”. 

• Stationary front around Okinawa area, with warm and humid air from the south, 
often develops cumulonimbus, which cause heavy rain or torrential rain.  On the 
other hand, this also is the season to store agricultural water needed for midsummer.
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Surface analysis chat (23 May 2013: rainy season)

On this day (the rainy season started from around 11 May), 
active stationary front caused very heavy rain, especially in 
southern part of Okinawa Main Island; 204 mm of daily 
precipitation was observed in Naha (equivalent to one-
month precipitation amount in May).

23 May 2013

Seasonal Rain Front



Summer (June – August)
• Stationary front is activated and often causes very heavy rain in June.  Towards the 

end of June, the North Pacific high gradually extends westward and covers the region; 
it means the end of the rainy season.

• The wind around the North Pacific high, together with the wind toward the stationary 
front, causes strong south/southwest wind. This is called “Ka-chi-be-” (southern wind 
on summer solstice). 

• After the rainy season (around 23 June), the North Pacific high covers the region, 
bringing warm humid air, with more sunny, hot, and humid days. 
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Surface weather analysis (23 Jun 2012: beginning of 
the end of rainy season) (“Ka-chi-be-”))

Southern wind (“Ka-chi-be-”: summer solstice southern 
wind), signifying the beginning of summer, follows the 
northbound seasonal rain front. Since this date, pressure 
stabilized, blowing strong southern wind, covered by high 
atmospheric pressure, bringing sunny days.

23 Jun 2012

“Ka-chi-be-”



Summer (June – August)
• In August, the region is often affected by tropical storm. The number of genesis of 

tropical storms in August is 5.9 in normal and the number of tropical storms 
approaching Okinawa region in August is 2.2 in normal (both are the highest in the 
year); this situation increases precipitation.

• Since Okinawa region is surrounded by the ocean, it hardly becomes an extremely hot 
day (with max high temperature of 35°C or more), unlike in the mainland of Japan.
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Surface analysis chart (12 Aug 2013: midsummer) 

While Okinawa region was covered by the North Pacific 
high, the tropical storm around the Philippines brought hot 
and humid air to the region.  On this day, it was sunny 
during the daytime with highest temperature of 33.1°C  in 
Okinawa region, but the atmospheric conditions became 
unstable by the evening, which caused heavy rain and 
thunderstorm. Dairy precipitation of the day was 48.5 mm.

12 Aug 2013

Warm air



Autumn (September – November)
• The North Pacific high weakens in autumn, and low pressure and high pressure 

alternately pass through Japan from west to east. In this situation, the temperature in 
the region gradually decreases with a cycle of warm day and cold day. 

• Around October, stationary front moves to south of Kyushu Island and the continental 
high pressure brings northeast monsoon.  The first day of northeast monsoon (replacing 
southeast monsoon in summer) is called “Mi-nishi” (new northern wind) in Okinawa. 

• As the northeast wind gradually blows stably and the temperature decreases, the 
region enters the winter season. 
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Surface analysis chart (11 Oct 2008: “Mi-nishi” 
(new northern wind))

There was low pressure around Hokkaido, while the 
continental high extended from the west. It caused a 
temporary winter pressure the 
northeast monsoon blew from the cold high pressure.

“Mi-nishi”

11 Oct 2008



Winter (December – February)
• Atmospheric pattern with high pressure in west and low pressure in east appears 

during the winter season. This is known as “winter pressure pattern.”
• Siberian high covers the East China Sea, isobars around Okinawa region become 

congested, and strong winter monsoon from the East China Sea blows towards 
Okinawa. As the winter monsoon becomes warm and contains a lot of water 
vapor during the travel on the sea, there are a lot of cloudy and rainy days in 
winter season.

• The winter monsoon blows from north/northeast in Okinawa region, while it 
blows from west/northwest in Honshu Island.  As the direction of the wind hardly 
changes for a long period, it increases wave height. 

12Surface analysis chart ( 16 Jan 2011: winter season)

Siberian high over Eurasia and low pressure in the east of Japan 
creates a “winter pressure pattern with high pressure in west and 
low pressure in east.” Cold air from Siberian high blew toward 
Japan. This cold air caused cloudy and rainy cold days in Okinawa, 
where the lowest temperature was 9.3°C and  highest was 12.3°C 
in Naha. 

16 Jan 2011



Meteorological Disasters in 
Okinawa
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Tropical Cyclones
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Okinawa

Tracks of tropical cyclones (1945 - 1990) 



Categorization of Tropical Cyclones
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Categorization of TCs in the western North Pacific

Max wind speed Categorization in 
Japan

International 
Categorization

~ 33 kt Tropical Depression Tropical Depression
34 kt ~ 47 kt

Taifu
Tropical Storm

48 kt ~ 63 kt Severe Tropical Storm
64 kt ~ 84 kt Taifu (strong)

Typhoon85 kt ~ 104 kt Taifu (very strong)
105 kt ~ Taifu (violent)



Disaster caused by Tropical Cyclone
(T0314 MAEMI)
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Taken in Miyako Island on 11 Sep 2003

The Maximum instantaneous wind speed of 
74.1 m/s (approx. 144kt) and the minimum sea-
level pressure of 912.0hPa were observed at 
Miyakojima Meteorological Office.Control Tower of Miyako Airport



Disaster caused by Tropical Cyclone
(T0116 NARI）
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Total amount of precipitation in Kume
Island reached more than 1,000 mm.

Tropical Depression was upgraded to Tropical Storm (Taifu) at 
9:00 am (JST) on 6 Sep 2001.
Note: White dots indicate location of the center at 9:00 am (JST).

Track of T0116 (NARI)

8 Sep

7 Sep

13 Sep
14 Sep

9 Sep

10 Sep

11 Sep
12 Sep

15 Sep

16 Sep

17 Sep

18 Sep



Disaster caused by Tropical Cyclone
(T0116 NARI)
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Inundation above floor level in Tonaki Island 
caused by a heavy rain on 15 Sep 2001
(photo by courtesy of the Ryukyu Shimpo)

A road collapsed about 6 meters caused by 
a heavy rain on 9 Sep 2001 (Kyam, Uruma
city)



Disaster caused by Tropical Cyclone
(T1824 TRAMI)
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Bank damaged by high wave 
(Mizugama, Kadena town)

High tide and approaching Tropical Cyclone TRAMI (T1824) caused storm surge, and some areas in Okinawa Main 
Island were damaged by coastal flood. After the peak, some banks were damaged by high waves caused by west gale.

Fence on a bank damaged by high wave 
(Mizugama, Kadena town)

Flood caused by high wave (Yamanoha, Nago city) 
(photo by courtesy of Nago city)

Flood caused by high wave (Yamanoha, Nago city) 
(photo by courtesy of Nago city)

Storm surge (Awase, Okinawa city)
(photo by courtesy of a voluntary resident)

Track of  the tropical 
cyclone (T1824)



Mechanism of coastal flood caused by 
tropical cyclones
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Normal sea level

Coastal Flood

Low pressure area

Tropical cyclone

Storm surge

Storm wind

High waves

Sea level increases approximately 1cm 
per 1hPa.



Example of coastal flood due to a 
combination of high wave and storm surge
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Ordinary
平常時

Coastal flood due to a combination of high wave and storm surge caused by T9713 
(Winnie) on 17 Aug 1997
(photo by courtesy of the Ryukyu Shimpo)

Maximum tide level



Example of coastal flood due to high wave
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Approx. 30 m

Taken in Minami-Daito Island



Human damage caused by torrential rain
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An extra edition of newspaper 
reported that four workers were 
missing in the Gahbu river (Higawa, 
Naha-city) on 19 August 2009.

The paper said that the damage was 
supposed to be caused by local heavy 
rain. 

After a while, the workers were 
discovered and confirmed to be dead.

Okinawa Times (19 Aug 2009 (extra edition))



Torrential rain caused water levels of the river 
to rise

24

mm/h

Radar image at 2:00 pm, 19 Aug 2009

Water levels of the river rapidly increased not only by rainfall at the 
point but also by pouring from surrounding gutters.



Flash flood caused by heavy rain
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The newspaper reported that 54 
people were left behind in river sides 
of both the Genka river (Nago city) 
and the Henan river (Ogimi village) 
due to flash food caused by heavy 
rain on 5 May 2017.

All the people were saved by rescue 
team.

Okinawa Times (6 May 2017)



Flash flood caused by heavy rain
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According to the newspaper, people 
left behind said that flash flood 
suddenly came despite it was not 
raining there. 

Radar image at 2:30 pm, 5 May 2017

Ryukyu Shimpo (6 May 2017)



Tornado
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年～ 年）

Number of tornadoes confirmed by JMA 
(includes waterspout)

（1991～2018）Okinawa has the most occurrences in Japan

18 Aug 2010 Cape Zanpa, Yomitan-sonProvided by Gala Aoi Umi

The number of tornadoes 
by prefecture, including 
waterspout that did not 
move to onshore, is the 
highest in Okinawa. 
Note: Number of 
tornadoes confirmed over 
land are Hokkaido, 
Okinawa, Kochi, Akita, 
Miyazaki, Kagoshima (in 
the order from highest 
confirmed prefecture) 

Number of tornado outbreak confirmed by prefecture (1991 ~ 2018)

Number of tornado outbreak confirmed by prefecture (1991 ~ 2018)



Tornado (Water spout)

2815 May 2017, Yomitan village



Other Natural Disasters 
(Earthquake, Tsunami, Volcano)
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Earthquake Activities in Okinawa Area
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In surrounding seas of Okinawa Area, there is the Ryukyu trench, a boundary between the 
Philippine Sea Plate and Eurasian Plate, where seismic activities are active.
24,274 earthquakes, which includes an earthquake with a maximum seismic intensity of 5 lower 
(at Iriomote Island), were observed in 2018.

Earthquake occurrences in Okinawa Area (2018)

Okinawa 
Main Island

Miyako
Island

Ishigaki
Island

－A red solid line indicates a center of the Ryukyu trench

海溝軸

5 May, M4.4

2 Mar, M4.9

7 Feb, M6.7

23 Oct, M6.1
24 Oct, M6.3 13 Mar, M4.4

28 Apr, M4.4

2 Mar, M4.2
1 Mar, M4.4
1 Mar, M5.6

⇦Okinawa Prefecture (12th)

Number of earthquakes with a 
maximum seismic intensity of 
one or more (2018) 

↑Hokkaido



JMA Seismic Intensity Scale

31



Historic Earthquakes in Okinawa Area
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Katsuren-jo Castle Ruins (Uruma city)
with seismic intensity of 4

27 February 2010

An earthquake with a 
magnitude of 7.2 occurred 
around Okinawa Main Island 
(about 100km east-southeast 
of Naha city) at 5:31 am on 
27 February 2010, by which 
maximum seismic intensity 
of 5 lower was observed at 
Itoman city.

Epicenter distribution of damaging earthquakes (1664-2018)

Year: 1771
Magnitude: 7.4

Death toll: Approx. 12,000
the Great Tsunami of 

Meiwa

Year: 1909
Magnitude: 6.2

Death toll: 2

Year: 1938
Magnitude: 7.2

Death toll : 2

Year: 1958
Magnitude: 7.2

Death toll: 2 Year: 1911
Magnitude: 8.0
Death toll: 12

Year: 1947
Magnitude: 7.4

Death toll: 5

Year: 2010
Magnitude: 7.2

Year: 1966
Magnitude: 7.3

Death toll: 2 (Yonaguni)
4 (Taiwan)



The Great Tsunami of Meiwa
• In 1771, at around 8:00 am on 24 April, an earthquake with a 

magnitude of 7.4 occurred around 35km south-southeast of 
Ishigaki Island (24.0N 124.E).

• The earthquake caused few damages but triggered a 
massive tsunami, which killed approximately 12,000 people 
lived in Miyako/Yaeyama Islands.
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One of the tsunami rock in Ishigaki Island, 
called “Tsunami-ufuishi” Epicenter of the great tsunami of Meiwa 

(estimated location based on investigations 
of ancient documents)



Active Volcanoes in Okinawa Region
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There are active volcanoes in Okinawa！

Io-Torishima
According to the historical record, there are nine 
eruptions so far.  In the 1959 eruption, 3,000 m 
of plume was observed, and mud and sulfur 
flowed out reached several hundred meters 
offshore; 86 residents evacuated and emigrated 
out of the island.

Submarine Volcano NNE of Iriomotejima
Suddenly erupted on 31 Oct 1924.  A large 
amount of pumice stone produced by the 
eruption covered the sea surface nearby, and 
then were flowed to various places in Japan by 
the Kuroshio Current.

These volcanoes are currently quiet with 
no signs of eruption.

Io-Torishima (24 Nov 2011, photo by Japan Coast Guard)

Io-Torishima

Submarine Volcano NNE of 
Iriomotejima

Miyako Island

Ishigaki Island
Iriomote Island

Okinawa mainland

Amami Island

Okinoerabujima

Tokunoshima



How to Prevent Yourself from 
Weather Disasters
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Preparedness for Approaching “Taifu”
• Lock windows and shutters; reinforce if necessary.
• Clean gutters and drains.
• Fasten items that are likely to be blown away by the wind 

or store them inside the house.
• Close curtains and blinds in case objects hit the windows.
• Be sure to have flashlights, portable radios and batteries, 

emergency food, and other emergency supplies.
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Cautionary Points during Summer Picnics
• Strong sunshine and unstable atmospheric 

condition in summer season develops 
convective clouds, may cause heavy rain 
upstream of the river. 

• Under the situation above, the water level of 
the river downstream may suddenly increases 
even though it is sunny. 

• Stay away from rivers when forecast suggests 
rapid change of weather.
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Emergency Warning
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Weather Warnings/Advisories
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Information about Tsunami and Earthquake
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Tsunami Warning/Advisory
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Earthquake Early Warning
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For more information 
Leaflet on the JMA’s website:

Emergency Warning System - A New Service to Protect Life
https://www.jma.go.jp/jma/en/Emergency_Warning/Leaflet(Emergency_Wa
rning_System).pdf
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How to Find Weather 
Information
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JMA’s website (English language)
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http://www.jma.go.jp/jma/indexe.html

(Japan Meteorological Agency)



Risk Maps and Precipitation Nowcast/Forecast 
(English language)
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• Real-time Landslide Risk Map
https://www.jma.go.jp/en/doshamesh/index.html

• Real-time Inundation Risk Map
https://www.jma.go.jp/en/suigaimesh/inund.html

• Real-time Flood Risk Map
https://www.jma.go.jp/en/suigaimesh/flood.html

• High-resolution Precipitation Nowcasts
https://www.jma.go.jp/en/highresorad/index.html

• Analysis & Forecast of Precipitation
https://www.jma.go.jp/en/kaikotan/index.html Real-time Landslide Risk Map



Real-time Landslide Risk Map
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JMA’s website (for Smartphone)
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High-Resolution 
Precipitation Nowcasts

Analysis & Forecast of 
Precipitation

Real-time Landslide 
Risk Map

Real-time Inundation 
Risk Map

Real-time Flood Risk 
Map

Real-time Landslide Risk MapReal-time Flood Risk Map

Menu



Okinawa Regional Headquarters’ website 
(Japanese only)
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http://www.jma-net.go.jp/okinawa/



Calendar for DRR in Okinawa (Japanese only)
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http://www.jma-net.go.jp/okinawa/bosaiCal/index.html
(Disaster Risk Reduction)



Monthly DRR Tips (Japanese only)
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http://www.jma-net.go.jp/okinawa/know/memo/sougou.html



Multilingual Weather Information
• The Japan Meteorological Agency (JMA) has 

commenced providing Risk Maps and Precipitation 
Nowcast in six languages (*) from 3 July.

https://www.jma.go.jp/jma/kokusai/multi.html

• Five more languages (**) will be added as available 
languages by end of this July.

* Japanese, English, Chinese, Korean, Spanish, Portuguese 
** Indonesian, Vietnamese, Tagalog, Thai, Nepali
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Multilingual Weather Information (sample image)
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Other Languages

Other Languages

Japanese site

English site



Multilingual Weather Information (sample image)
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简体中文

Español



Multilingual Weather Information (coming soon!)

• JMA plans to provide the following real-time 
information in multi-language (*) by this September.

Weather warnings/advisories
Forecasts
Earthquake
Tsunami
Volcano

* Japanese, English, Chinese, Korean, Vietnamese, Spanish, 
Portuguese, Thai, Indonesian, Tagalog, Nepali

• Risk Maps, Precipitation Nowcast and the information 
above will be provided in Khmer, Burmese and 
Mongolian by next March as well.
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Questions?



Thank you!

For any question or comment, please contact k-kakihara@met.kishou.go.jp
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