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Chapter 1 Climate in 2017 

1.1  Global climate summary 
○Extremely high temperatures were frequently observed in many parts of the world, 

although not as frequently as in 2016 when wide areas were significantly affected by the El 
Niño event. 

○ Immense damage was caused worldwide by weather events including heavy rain and 
typhoons in southern China (June – August), typhoons and heavy rain in Vietnam 
(September – November), heavy rain from South Asia to northeastern Afghanistan (June – 
September), hurricanes affecting the area from the southeastern USA to the Caribbean 
(August – September) and heavy rain from southwestern Colombia to Peru (February – 
April). 

 
Major extreme climate events and weather-related disasters occurring in 2017 are shown in 

Figure 1.1-1 and Table 1.1-1. 
Extremely high temperatures were frequently observed in many parts of the world ((1), (3), 

(7), (9), (10), (12), (13), (14), (18), (19), (20), (23), (24), (25) in Figure 1.1-1) even without the 
occurrence of an El Niño event, although not as frequently as in 2016 when wide areas were 
significantly affected by such an event. In particular, extremely high temperatures were 
observed in and around Saudi Arabia over eight consecutive months ((10) in Figure 1.1-1). The 
five-month mean for July – November at Gizan in southern Saudi Arabia was 33.3°C (1.4°C 
higher than the normal). Six or more extremely warm months were also observed from southern 
India to Sri Lanka, in and around the southern part of Western Africa, from Mauritius to 
northeastern Mozambique, from the southwestern USA to Mexico and in eastern Australia ((7), 
(14), (18), (20) and (25) in Figure 1.1-1, respectively). At Cairns in northeastern Australia, the 
monthly mean temperature for March was 28.4°C (1.8°C higher than the normal2), and the 
monthly mean for June at Las Vegas in Nevada (USA) was 33.2°C (3.3°C higher than the 
normal). The average annual mean temperature in the contiguous USA was the third highest 
since 1895 (National Oceanic and Atmospheric Administration, USA).  

Extremely high precipitation amounts were frequently observed in northeastern Europe ((11) 
in Figure 1.1-1), and extremely low precipitation amounts were frequently observed from the 
Iberian Peninsula to the northwestern part of northern Africa ((13) in Figure 1.1-1). The 
monthly precipitation amount for December at Kiev in the Ukraine was 129 mm (312% of the 
normal), and three-month precipitation for March – May at Constantine in northeastern Algeria 
was 32 mm (21% of the normal). 

Immense damage was caused by heavy rain in areas including southern China (June – 
August), Vietnam (September – November), the region from South Asia to northeastern 
Afghanistan (June – September) and the area from southwestern Colombia to Peru (February – 
April) ((2), (5), (8) and (22) in Figure 1.1-1, respectively). In particular, more than 2,800 
fatalities were caused by heavy rain from South Asia to northeastern Afghanistan. In addition, 
Hurricanes Harvey, Irma and Maria brought significant damage to the area from the 
southeastern USA to the Caribbean from August through September ((21) in Figure 1.1-1), and 

                                                        
2 Extreme climate events are defined by anomalies or ratios to climatological normals. Normals represent mean climate 
conditions at given sites, and are currently based on a 30-year mean covering the period from 1981 to 2010. 
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caused over 190 fatalities.  
Annual mean temperatures were above normal in most parts of the world, and were 

extremely high in the eastern part of the Eurasian Continent, the southern part of the North 
American Continent, the South American Continent and the Australian Continent (except from 
central to northwestern parts) (Figure 1.1-2). 

Annual precipitation amounts were above normal in Southeast Asia, in/around central Europe, 
in the western USA and in the southern part of South America, and were below normal 
in/around the Arabian Peninsula, from southern Europe to the northwestern part of northern 
Africa, and in eastern Brazil (Figure 1.1-3). 
 

 

Figure 1.1-1 Extreme events and weather-related disasters observed in 20173 
Schematic representation of major extreme climatic events and weather-related disasters 
occurring during the year. 
 
“Warm”, Cold”, “Wet” and “Dry” indicate that monthly extreme events occurred three times or 
more during the year in these regions. JMA defines an extreme climate event as a phenomenon 
likely to happen only once every 30 years.  
Data and information on disasters are based on official reports of the United Nations and national 
governments and databases of research institutes (EM-DAT). 
EM-DAT: The Emergency Events Database - Université catholique de Louvain (UCL) - CRED, 
D. Guha-Sapir - www.emdat.be, Brussels, Belgium. 

  

                                                        
3 Annual distribution maps for major extreme climatic events and weather-related disasters after 2008 are provided at JMA’s 
website. 
https://ds.data.jma.go.jp/tcc/tcc/products/climate/annual/index.html 

https://ds.data.jma.go.jp/tcc/tcc/products/climate/annual/index.html
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Table 1.1-1 Extreme events and weather-related disasters occurring in 2017 

No. Event 

(1) 
Warm: northwestern Alaska to the northern part of Eastern Siberia (March – April, November – 
December) 

(2) Heavy rain and Typhoon: southern China (June – August) 

(3) Warm: Okinawa/Amami region of Japan to southeastern China (August – October) 

(4) Typhoon: Philippines (December) 

(5) Typhoon and Heavy rain: Vietnam (September – November) 

(6) Heavy rain: southern Sri Lanka (May) 

(7) Warm: southern India to Sri Lanka (April, July – November) 

(8) Heavy rain: South Asia to northeastern Afghanistan (June – September) 

(9) Warm: the southeastern part of Central Asia (May, July, September) 

(10) Warm: in and around Saudi Arabia (April – November) 

(11) Wet: northeastern Europe (April, September – October, December) 

(12) Warm: southeastern Europe (June – August) 

(13) 
Warm (April – June, October) and Dry (March – May, September, November): the Iberian Peninsula 
to the northwestern part of Northern Africa 

(14) Warm: in and around the southern part of Western Africa (March – April, August – December) 

(15) Landslide: western Sierra Leone (August) 

(16) Landslide: northeastern Democratic Republic of the Congo (August) 

(17) Cyclone: Zimbabwe (February) 

(18) Warm: Mauritius to northeastern Mozambique (February, April, June – November) 

(19) Warm: southeastern Canada to the eastern USA (February, April, October) 

(20) Warm: the southwestern USA to Mexico (March, June, August, October – December) 

(21) Hurricane: the southeastern USA to Caribbean countries (August – September) 

(22) Heavy rain: southwestern Colombia to Peru (February –April) 

(23) Warm: eastern Brazil (January, March – April, June, October) 

(24) Warm: in and around northwestern Argentina (January – February, July) 

(25) Warm: eastern Australia (January – March, May, July, October – December) 

 
 

 



(Chapter 1 Climate in 2017) 

15 

 
Figure 1.1-2 Annual mean temperature anomalies in 20174 

Categories are defined by the annual mean temperature anomaly against the normal divided by its standard 
deviation and averaged in 5° × 5° grid boxes. Red/blue marks indicate values above/below the normal 
calculated for the period from 1981 to 2010. The thresholds of each category are –1.28, –0.44, 0, +0.44 and 
+1.285. Areas over land without graphical marks are those where observation data are insufficient or normal 
data are unavailable. 

 

 
Figure 1.1-3 Annual total precipitation amount ratios in 2017 

Categories are defined by the annual precipitation ratio to the normal averaged in 5° × 5° grid boxes. 
Green/yellow marks indicate values above/below the thresholds. The thresholds of each category are 70, 
100 and 120% of the normal calculated for the period from 1981 to 2010. Areas over land without graphical 
marks are those where observation data are insufficient or normal data are unavailable. 

 

                                                        
4 Distribution maps for normalized annual mean temperature anomaly and precipitation amount ratio to normal after 2008 are 
provided at JMA’s website. 
https://ds.data.jma.go.jp/tcc/tcc/products/climate/annual/index.html 
5 In normal distribution, values of 1.28 and 0.44 correspond to occurrence probabilities of less than 10 and 33.3%, respectively. 
 

https://ds.data.jma.go.jp/tcc/tcc/products/climate/annual/index.html
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1.2  Climate in Japan6 

○ During the Baiu period (the rainy season lasting from June to July), unprecedentedly 
heavy rainfall was recorded in Japan. 

○ In August, rainy and cloudy conditions were dominant on the Pacific side of northern and 
eastern Japan. 

○ In October, monthly precipitation amounts were significantly above normal and monthly 
sunshine durations were significantly below normal nationwide, except in 
Okinawa/Amami. 

○ From summer to autumn, temperatures remained significantly high in Okinawa/Amami. 
 
1.2.1  Annual characteristics 
 The annual climate anomaly/ratio for Japan in 2017 is shown in Figure 1.2-1. 
○ Annual mean temperatures: significantly above normal in Okinawa/Amami, near normal in 

northern, eastern and western Japan 
○ Annual precipitation amounts: above normal on the Sea of Japan side of northern and 

eastern Japan and on the Pacific side of western Japan, below normal in Okinawa/Amami, 
near normal on the Pacific side of northern and eastern Japan and on the Sea of Japan side 
of western Japan 

○ Annual sunshine durations: above normal in northern, eastern and western Japan, 
especially on the Pacific side of eastern Japan and the Sea of Japan side of western Japan, 
near normal in Okinawa/Amami 

 

Figure 1.2-1  Annual climate anomaly/ratio for Japan in 2016 
The base period for the normal is 1981 – 2010. 

                                                        
6 The term significantly above normal is used for cases in which observed mean temperatures or precipitation amounts exceed 
the 90th percentile for the base period (1981 – 2010), and significantly below normal is used when the corresponding figures fall 
below the 10th percentile. 
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Figure 1.2-2  Five-day running mean temperature anomaly for divisions (January – December 2017) 
The base period for the normal is 1981 – 2010. 

 
 
1.2.2  Seasonal characteristics 

Five-day running mean temperature anomalies for different divisions (January – December 
2017) are shown in Figure 1.2-2, and seasonal anomalies/ratios for Japan in 2017 are shown in 
Figure 1.2-3. Numbers of observatories reporting record monthly and annual mean 
temperatures, precipitation amounts and sunshine durations (2017) are shown in Table 1.2-1.  

(1) Winter (December 2016 – February 2017) 
- Mean temperatures: above normal nationwide, especially in Okinawa/Amami 
- Precipitation amounts: above normal on the Sea of Japan side of western Japan, below 

normal in Okinawa/Amami, near normal in northern and eastern Japan and on the Pacific 
side of western Japan 

- Sunshine durations: significantly above normal on the Pacific side of eastern Japan, above 
normal in western Japan, below normal on the Sea of Japan side of northern Japan, and near 
normal on the Pacific side of northern Japan, on the Sea of Japan side of eastern Japan and 
in Okinawa/Amami 

In association with a weak winter monsoon, seasonal temperatures were above normal all 
over Japan. Meanwhile, in the second half of January and in the middle of February, heavy 
snowfall on the Sea of Japan side of western Japan caused traffic problems and cold-related 
damage to agricultural facilities. 
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(2) Spring (March – May 2017) 
- Mean temperatures: above normal from northern to western Japan, near normal in 

Okinawa/Amami 
- Precipitation amounts: below normal from northern to western Japan, especially on the Sea 

of Japan side of northern and eastern Japan, near normal in Okinawa/Amami 
- Sunshine durations: below normal from northern to western Japan, especially in eastern 

Japan and on the Sea of Japan side of western Japan, near normal in Okinawa/Amami 
Seasonal precipitation amounts were below normal and seasonal sunshine durations were 

above normal nationwide (except in Okinawa/Amami) due to dominant high-pressure systems 
over mainland Japan. Seasonal mean temperatures were above normal nationwide (except in 
Okinawa/Amami) due to warm southerly winds associated with low-pressure systems passing 
over the area to north of Japan. 
 
(3) Summer (June – August 2017) 
- Mean temperatures: above normal from eastern Japan to Okinawa/Amami, especially in 

Okinawa/Amami, near normal in northern Japan 
- Precipitation amounts: significantly above normal on the Sea of Japan side of eastern Japan, 

above normal on the Sea of Japan side of northern Japan, below normal on the Pacific side 
of eastern Japan, on the Sea of Japan side of western Japan and in Okinawa/Amami, near 
normal on the Pacific side of northern and western Japan 

- Sunshine durations: above normal on the Sea of Japan side of eastern Japan, in western 
Japan and in Okinawa/Amami, near normal in northern Japan and on the Pacific side of 
eastern Japan 

Seasonal mean temperatures were significantly above normal, precipitation amounts were 
below normal and sunshine durations were above normal in Okinawa/Amami due to ongoing 
hot and sunny conditions associated with a stronger-than-normal subtropical high in southern 
Japan, with the highest temperatures for August since 1946 (+1.4°C above the normal). 
Seasonal mean temperatures were also above normal in eastern and western Japan. Precipitation 
amounts during the Baiu season (June to July) were below normal on the Pacific side of eastern 
Japan and in western Japan due to a lower-than-normal influence from the stationary Baiu front 
in association with shifting southward of the normal in June and northward of the normal in 
July. Intermittently active Baiu front conditions also made June-to-July precipitation amounts 
above normal in the Tohoku and Hokuriku regions, where unprecedentedly heavy rainfall was 
recorded. In July, northern Japan experienced very hot conditions due to warm westerly air 
flows, especially on the Pacific side with foehn-like hot, dry winds blowing from the west 
across the mountains and strong sunshine. In August, monthly sunshine durations on the Pacific 
side of northern and eastern Japan were significantly below normal due to cool, wet airflows 
from the Okhotsk High with ongoing rainy and cloudy conditions. The timing of monsoon 
withdrawal in the Tohoku region was unclear for the first time since 2009. 
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(4) Autumn (September – November 2017) 
- Mean temperatures: significantly above normal in Okinawa/Amami, below normal in 

northern Japan, near normal in eastern and western Japan 
- Precipitation amounts: above normal nationwide, especially on the Pacific side of eastern 

Japan and in western Japan 
- Sunshine durations: significantly below normal in western Japan, below normal in Okinawa 

/Amami, near normal in northern and eastern Japan 
In Okinawa/Amami, hot conditions were dominant throughout autumn and seasonal 

mean temperatures were significantly above normal due to warm southerly airflows associated 
with a stronger-than-normal sub-tropical high. In particular, the monthly mean temperature in 
September for Okinawa/Amami was the joint-highest (along with 2014) since 1946 (+1.3°C 
above the normal) along with August’s record temperature. Meanwhile, seasonal mean 
temperatures were below normal in northern Japan due to northerly cold air flows. Stationary 
fronts lingering near mainland Japan and typhoons Takim, Lan and Saola made landfall on or 
approached Japan, causing above-normal seasonal precipitation amounts nationwide. For 
October in particular, monthly precipitation amounts were significantly above normal and 
monthly sunshine durations were significantly below normal nationwide except in 
Okinawa/Amami. Monthly precipitation was 334% of the normal on the Pacific side of western 
Japan and 332% of the normal on the Sea of Japan side of western Japan (both the highest for 
October since 1946). From mid-November onward, below-normal temperatures were dominant 
nationwide except in Okinawa/Amami due to a strong winter monsoon. 
 
(5) Early Winter (December 2017) 
Below-normal temperatures prevailed nationwide and several regions experienced heavy 
snowfall due to a strong winter monsoon.  
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 (a) 

 

(b) 

 
(c) 

 

(d) 

Figure 1.2-3  Seasonal anomalies/ratios for Japan in 2016 
(a) Winter (December 2016 to February 2017), (b) spring (March to May 2017), (c) summer (June to August 
2017), (d) autumn (September to November 2017). The base period for the normal is 1981 – 2010. 
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Table 1.2-1  Number of observatories reporting record monthly and annual mean temperatures, precipitation 
amounts and sunshine durations (2017) 

From 154 surface meteorological stations across Japan. 

 Temperature Precipitation amount Sunshine duration 
Highest Lowest Heaviest Lightest Longest Shortest 

January 1  
 

2  
 February 

 
 

 
 2 

 March 
 

 
 

   
April 

 
 

 
   

May 5   4 2  
June 

 
 3  1  

July 4  1 1 3  
August 9  

 
1 1 3 

September 4  1   
 October 1  27  

 
5 

November  
 

 1 1 
 December 

 
 

  
1 1 

year 
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1.3  Atmospheric circulation and oceanographic conditions7
 

○ In the equatorial Pacific, positive sea surface temperature (SST) anomalies were 
dominant in spring 2017. Values turned negative in the eastern part in summer 2017 and 
the negative SST anomalies extended to the central and eastern parts in autumn 2017. 
Positive SST anomalies continued in the western equatorial Pacific during 2017, and were 
remarkably positive in summer. 

○ In August 2017, the North Pacific Subtropical High was stronger than normal over the 
seas to the south of Japan, and its expansion over mainland Japan was weaker than 
normal in association with suppressed convective activity over and around the 
Philippines. In addition, the Okhotsk High persisted during early-to-mid-August. In 
association with these conditions, sunshine durations were below normal on the Pacific 
side of northern and eastern Japan, and temperatures were above normal in 
Okinawa/Amami. 

○ The global average temperature in the troposphere remained higher than normal. 
Temperature anomalies in September and October 2017 were the highest for these months 
on record since 1958. 

 
Monitoring of atmospheric and oceanographic conditions (e.g., upper air flow, tropical 
convective activity, sea surface temperatures (SSTs) and the Asian monsoon) is key to 
understanding the causes of extreme weather events 8 . This section briefly outlines the 
characteristics of atmospheric circulation and oceanographic conditions seen in 2017. 
 
1.3.1  Characteristics of individual seasons9 
(1) Winter (December 2016 – February 2017) 
The negative SST anomalies observed in the central and eastern equatorial Pacific from summer 
2016 onward weakened in winter 2016/2017 and did not develop as a La Niña event. SST 
anomalies remained remarkably positive in the western equatorial Pacific (Figure 1.3-1). In 
association with these anomalies, tropical convective activity was enhanced over the Maritime 
Continent and suppressed over the western – central Indian Ocean and the equatorial Pacific 
(Figure 1.3-2). In the lower troposphere of the tropical region, cyclonic and anti-cyclonic 
circulation anomalies straddling the equator were seen from the eastern Indian Ocean to the 
Maritime Continent and over the central Pacific, respectively (Figure 1.3-3). 

                                                        
7 See the Glossary for terms relating to sea surface temperature variations, monsoon and Arctic Oscillation. 
8 The main charts used for monitoring of atmospheric circulation and oceanographic conditions are: sea surface temperature 
(SST) maps representing SST distribution for monitoring of oceanographic variability elements such as El Niño/La Niña 
phenomena; outgoing longwave radiation (OLR) maps representing the strength of longwave radiation from the earth’s surface 
under clear sky conditions into space or from the top of clouds under cloudy conditions into space for monitoring of convective 
activity; 850-hPa stream function maps representing air flow in the lower troposphere for monitoring of atmospheric circulation 
variability elements such as the Pacific High and the monsoon trough associated with the Asian summer monsoon; 500-hPa 
height maps representing air flow at a height of approximately 5,000 meters for monitoring of atmospheric circulation 
variability elements such as westerly jet streams and the Arctic Oscillation; sea level pressure maps representing air flow and 
pressure systems on the earth’s surface for monitoring of the Pacific High, the Siberian High, the Arctic Oscillation and other 
phenomena; 850-hPa temperature maps representing air temperature at a height of approximately 1,500 meters; and temperature 
calculated from thickness in the troposphere for monitoring of mean temperature of the troposphere. 
9 JMA publishes Monthly Highlights on the Climate System including information on the characteristics of climatic anomalies 
and extreme events around the world, atmospheric circulation and oceanographic conditions. It can be found at 
https://ds.data.jma.go.jp/tcc/tcc/products/clisys/highlights/index.html. 

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/highlights/index.html.
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Positive anomalies in the 500-hPa height field were seen over northern Europe and to the 
south of Alaska, and negative height anomalies were seen over Western Siberia and to the east 
of Japan (Figure 1.3-4). The polar vortex was stronger than normal. The sea level pressure 
(SLP) field indicates that the Aleutian Low was located west of its normal position and that the 
Siberian High was weaker than normal (Figure 1.3-5). Temperatures at the 850-hPa were above 
normal over northern Europe, East Asia and the eastern – southern USA, and below normal 
from eastern Europe to Western Siberia and over the northwestern USA (Figure 1.3-6). 
 
(2) Spring (March – May 2017) 
In the equatorial Pacific, positive SST anomalies were dominant except near the date line 
(Figure 1.3-7). Remarkably positive SST anomalies were seen on the northwestern coast of 
South America, which may have been related to heavy precipitation and large-scale landslides 
in Peru and southwestern Colombia. SSTs over the southeastern tropical Indian Ocean remained 
below normal, while those over other parts of the tropical Indian Ocean remained above normal. 
Tropical convective activity was continuously enhanced over the Maritime Continent and 
suppressed around the date line (Figure 1.3-8). In the lower troposphere of the tropical region, 
anti-cyclonic circulation anomalies straddling the equator were seen over the western Pacific 
(Figure 1.3-9). 

Positive anomalies in the 500-hPa height field were observed over western Europe and 
over and around Lake Baikal, and negative height anomalies were observed from northern 
Europe to western Russia and zonally from around Japan to the central Pacific (Figure 1.3-10). 
Negative SLP anomalies were widely distributed from northeastern China to the seas east of 
Japan. Positive SLP anomalies extended to the seas south of Japan, indicating that the 
southwestward extension of the North Pacific Subtropical High (NPSH) was stronger than 
normal (Figure 1.3-11). Temperatures at the 850-hPa were above normal from western Europe 
to the western part of Northern Africa, over Central and Eastern Siberia, over northern parts of 
East Asia and in and around the USA, and were below normal over northern Europe and from 
southeastern China to western Japan (Figure 1.3-12). 
 
(3) Summer (June – August 2017) 

SST anomalies in the eastern equatorial Pacific turned negative, while those in other parts of the 
equational Pacific remained positive and remarkably positive in the western part. The SST 
anomaly in the tropical western Pacific region (Eq – 15°N, 130 – 150°E) was remarkably 
positive, especially in August. SSTs over most of the tropical Indian Ocean except for its 
southeastern part remained above normal (Figure 1.3-13). Tropical convective activity was 
enhanced over the Maritime Continent and suppressed over the western North Pacific and the 
central – eastern equatorial Indian Ocean (Figure 1.3-14). In the lower troposphere of the 
tropical region, anti-cyclonic circulation anomalies were observed from the southern part of the 
East China Sea to the seas east of the Philippines (Figure 1.3-15). 
 Positive anomalies in the 500-hPa height field were observed over Central and Eastern 
Siberia and the western part of North America, and negative height anomalies were observed in 
and around northern Japan, to the south of Alaska, and zonally from northeastern Canada to 
western Russia (Figure 1.3-16). Negative SLP anomalies were seen over the high latitudes of 
the Northern Hemisphere in association with a stronger-than-normal polar vortex. The NPSH 
was stronger than normal over the seas to the south of Japan, and its expansion over mainland 
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Japan was weaker than normal (Figure 1.3-17). Temperatures at the 850-hPa were above normal 
over eastern Eurasia and below normal from the northern part of the North Atlantic to 
northwestern Europe (Figure 1.3-18). 
 In summer, clear equatorial intraseasonal variability was seen. In August, the NPSH was 
stronger than normal over the seas to the south of Japan, and its expansion over mainland Japan 
was weaker than normal in association with suppressed convective activity over and around the 
Philippines. In addition, the Okhotsk High persisted in early-to-mid-August. In association with 
these conditions, sunshine durations were below normal on the Pacific side of northern and 
eastern Japan and temperatures were above normal in Okinawa/Amami (see Topics I). 
 
(4) Autumn (September – November 2017) 
Negative SST anomalies over the central and eastern equatorial Pacific were strengthened, and 
the SST deviation from the climatological mean based on a sliding 30-year period for the El 
Niño monitoring region (5°N – 5°S, 150 – 90°W) remained negative throughout autumn, 
representing La Niña-like conditions (Figure 1.3-19). Positive SST anomalies remained in the 
tropical western Pacific region. Negative anomalies over the southeastern tropical Indian Ocean 
were slightly reduced. Tropical convective activity was continuously enhanced over the 
Maritime Continent, and was suppressed over the western – central equatorial Pacific (Figure 
1.3-20). In the lower troposphere of the tropical region, cyclonic and anti-cyclonic circulation 
anomalies straddling the equator were observed over the Indian Ocean and the Pacific, 
respectively (Figure 1.3-21), which was consistent with common patterns observed in past La 
Niña events.  
 Positive anomalies in the 500-hPa height field were observed south of the Aleutian Islands 
and negative height anomalies were observed from Lake Baikal to around northern Japan. The 
polar vortex in the Northern Hemisphere was weaker than normal (Figure 1.3-22). Positive SLP 
anomalies were observed south of the Aleutian Islands and from the Barents Sea to the Kara 
Sea, and negative anomalies were observed over Eastern Siberia (Figure 1.3-23). The NPSH 
was stronger than normal over the seas south of Japan. Temperatures at the 850-hPa were above 
normal from the Bering Sea to the seas south of the Aleutian Islands, over the western USA and 
over and around the Barents Sea, and were below normal from Lake Baikal to the seas east of 
Japan (Figure 1.3-24). 
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Figure 1.3-1 Three-month mean sea 
surface temperature (SST) anomaly 
 (December 2016 – February 2017) 

The contour interval is 0.5°C. Sea ice 
coverage areas are shaded in gray. The 
base period for the normal is 1981 – 
2010. 

  

 

Figure 1.3-2 Three-month mean outgoing 
longwave radiation (OLR) anomaly 
(December 2016 – February 2017) 

The base period for the normal is 1981 
– 2010. Negative (cold color) and 
positive (warm color) OLR anomalies 
show enhanced and suppressed 
convection, respectively, compared to 
the normal. 

  

 

Figure 1.3-3 Three-month mean 850-hPa 
stream function and anomaly (December 
2016 – February 2017) 

The contour interval is 2.5x106 m2 per 
s. The base period for the normal is 
1981 – 2010. “H” and “L” denote high- 
and low-pressure systems, respectively. 

   

   
Figure 1.3-4  Three-month mean 
500-hPa height and anomaly in 
the Northern Hemisphere 
(December 2016 – February 
2017) 

Contours show 500-hPa height 
at intervals of 60 m, and shading 
indicates height anomalies. The 
base period for the normal is 
1981 – 2010. “H” and “L” 
denote high- and low-pressure 
systems, respectively.  

Figure 1.3-5  Three-month mean 
sea level pressure and anomaly in 
the Northern Hemisphere 
(December 2016 – February 2017) 

Contours show sea level pressure 
at intervals of 4 hPa, and shading 
indicates sea level pressure 
anomalies. The base period for 
the normal is 1981 – 2010. “H” 
and “L” denote high- and 
low-pressure systems, 
respectively. 

Figure 1.3-6  Three-month mean 
850-hPa temperature and anomaly 
in the Northern Hemisphere 
(December 2016 – February 
2017) 

Contours show sea level 
pressure at intervals of 4 degree 
C, and shading indicates 
temperature anomalies. The base 
period for the normal is 1981 – 
2010. “W” and “C” denote 
warm and cold conditions, 
respectively. 
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Figure 1.3-7 Three-month mean sea 
surface temperature (SST) anomaly 
 (March – May 2017) 

As per Figure 1.3-1, but for March – 
May 2017. 

  

 

 
 
 
Figure 1.3-8 Three-month mean outgoing 
longwave radiation (OLR) anomaly 
(March – May 2017) 

As per Figure 1.3-2, but for March – 
May 2017. 

  

 

 
 
 
Figure 1.3-9 Three-month mean 850-hPa 
stream function and anomaly (March – 
May 2017) 

As per Figure 1.3-3, but for March – 
May 2017. 

   

   
Figure 1.3-10  Three-month 
mean 500-hPa height and 
anomaly in the Northern 
Hemisphere (March – May 2017) 

As per Figure 1.3-4, but for 
March – May 2017. 

Figure 1.3-11  Three-month mean 
sea level pressure and anomaly in 
the Northern Hemisphere (March – 
May 2017) 

As per Figure 1.3-5, but for 
March – May 2017. 

Figure 1.3-12  Three-month 
mean 850-hPa temperature and 
anomaly in the Northern 
Hemisphere (March – May 2017) 

As per Figure 1.3-6, but for 
March – May 2017. Contour 
interval is 3 degree C. 
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Figure 1.3-13 Three-month mean sea 
surface temperature (SST) anomaly 
 (June – August 2017) 

As per Figure 1.3-1, but for June – 
August 2017. 

  

 

 
 
 
Figure 1.3-14 Three-month mean 
outgoing longwave radiation (OLR) 
anomaly (June – August 2017) 

As per Figure 1.3-2, but for June – 
August 2017. 

  

 

 
 
 
Figure 1.3-15 Three-month mean 
850-hPa stream function and anomaly 
(June – August 2017) 

As per Figure 1.3-3, but for June – 
August 2017. 

   

   
Figure 1.3-16  Three-month 
mean 500-hPa height and 
anomaly in the Northern 
Hemisphere (June – August 
2017) 

As per Figure 1.3-4, but for 
June – August 2017. 

Figure 1.3-17  Three-month mean 
sea level pressure and anomaly in 
the Northern Hemisphere (June – 
August 2017) 

As per Figure 1.3-5, but for June 
– August 2017. 

Figure 1.3-18  Three-month 
mean 850-hPa temperature and 
anomaly in the Northern 
Hemisphere (June – August 2017) 

As per Figure 1.3-6, but for June 
– August 2017. Contour 
interval is 3 degree C. 
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Figure 1.3-19 Three-month mean sea 
surface temperature (SST) anomaly 
 (September – November 2017) 

As per Figure 1.3-1, but for September 
– November 2017. 

  

 

 
 
 
Figure 1.3-20 Three-month mean 
outgoing longwave radiation (OLR) 
anomaly (September – November  
2017) 

As per Figure 1.3-2, but for September 
– November 2017. 

  

 

 
 
 
Figure 1.3-21 Three-month mean 
850-hPa stream function and anomaly 
(September – November  2017) 

As per Figure 1.3-3, but for September 
– November 2017. 

   

   
Figure 1.3-22  Three-month 
mean 500-hPa height and 
anomaly in the Northern 
Hemisphere (September – 
November 2017) 

As per Figure 1.3-4, but for 
September – November 2017. 

Figure 1.3-23  Three-month mean 
sea level pressure and anomaly in 
the Northern Hemisphere 
(September – November 2017) 

As per Figure 1.3-5, but for 
September – November 2017. 

Figure 1.3-24  Three-month 
mean 850-hPa temperature and 
anomaly in the Northern 
Hemisphere (September – 
November 2017) 

As per Figure 1.3-6, but for 
September – November 2017. 
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1.3.2  Global average temperature in the troposphere 
The global average temperature in the troposphere peaked in spring 2016 before falling until 
spring 2017. A rising tendency was subsequently observed, and temperature anomalies in 
September and October were the highest on record for these months since 1958 (Figure 1.3-25). 
As a result, the global average temperature in the troposphere remained higher than normal. 
 

 
1.3.3  Asian summer monsoon 
Convective activity during the 2017 Asian summer monsoon season (i.e., June – September) 
was enhanced over the Maritime Continent and suppressed over the western part of the North 
Pacific and the central – eastern equatorial Indian Ocean. OLR index (SAMOI (A)10; JMA, 
1997) indicated clear equatorial intraseasonal variability in the Asian summer monsoon (Figure 
1.3-26). From late June to mid-July, the activity of this monsoon was enhanced and a deep 
monsoon trough was clearly observed, representing conditions associated with a greater 
occurrence of temporally coinciding typhoons. Conversely, Asian summer monsoon activity 
was suppressed from late July to mid-August. In association with these conditions, the NPSH 
was stronger than normal over the seas to the south of Japan, and its expansion over mainland 
Japan was weaker than normal. As a result, the timing of withdrawal for the 2017 Baiu (Japan’s 
early-summer rainy season) was unclear for southern and northern parts of the Tohoku region. 

 

                                                        
10 SAMOI (A) is defined as reversed-sign area-averaged OLR anomalies normalized by its standard deviation. The area for 
average is enclosed by green line in the bottom of Figure 1.3-26. 

 
Figure 1.3-25 Time-series representation of global average temperature anomalies calculated from 
thickness in the troposphere (2007 to 2017) 

The thin and thick lines show monthly mean and five-month running mean values, respectively. 
The base period for the normal is 1981 – 2010. 

 

 
 
 
 
 
 
 
Figure 1.3-26 Time-series representation of the Asian summer 
monsoon OLR index (SAMOI (A)) (April – October 2017) 

The thin and thick green lines indicate daily and seven-day 
running mean values, respectively.  SAMOI (A) indicates the 
overall activity of the Asian summer monsoon, and positive 
and negative values indicate enhanced and suppressed 
convective activity, respectively, compared to the normal. The 
base period for the normal is 1981 – 2010. 
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1.3.4  Tropical cyclones over the western North Pacific and the South China Sea 
In 2017, 27 tropical cyclones (TCs) with maximum wind speeds of 34 kt11 or higher formed 
over the western North Pacific and the South China Sea (Figure 1.3-27, Table 1.3-1), which was 
near the normal of 25.6 (1981 – 2010 average). A total of eight TCs formed in July 2017 
(against a normal of 3.6), which tied as the highest on record for July since 1951. A total of 8 
TCs came within 300 km of the Japanese archipelago, which was below the normal of 11.4. A 
total of 4 TCs made landfall on Japan against a normal of 2.7. 
 TC Noru formed on 20 July near Minami Torishima Island and moved slowly over the seas 
southeast and south of Japan. Its duration was 19.0 days, which tied as the second-longest on 
record since 1951 against a normal of 5.3 days. Approaching of TC Talim with active fronts 
system brought heavy rain causing river overflows and landslides across various areas of the 
country in September. TC Lan made the third-latest landfall on Japan of any TC since 1951, and 
was the first typhoon since 1991 to have a wind area exceeding 30 kt within a 800 km or more 
radius upon landfall. 
 

 

 

 

Figure 1.3-27  Tracks of TCs with 
maximum wind speeds of ≥ 34 kt in 2017 

Numbered circles indicate positions of 
the TC formed (maximum wind speeds 
of ≥ 34 kt), and numbered squares 
indicate positions of the TC dissipated 
(maximum wind speeds lower than 34 
kt). Source: RSMC Tokyo-Typhoon 
Center data 

 
Table 1.3-1  2017 TCs with maximum wind speeds of ≥ 34 kt (Source: RSMC Tokyo-Typhoon Center data) 

Number 
ID 

Tropical 
Cyclone 

Duration 
(UTC) 

Maximum 
Wind1) 

(kt)  

Number 
ID 

Tropical 
Cyclone 

Duration 
(UTC) 

Maximum 
Wind1) 

(kt)  
1701 MUIFA 4/25-4/27 35 1715 SANVU 8/28-9/3 80 
1702 MERBOK 6/11-6/12 55 1716 MAWAR 8/31-9/3 50 
1703 NANMADOL 7/2-7/4 55 1717 GUCHOL 9/5-9/6 35 
1704 TALAS 7/15-7/17 50 1718 TALIM 9/9-9/17 95 
1705 NORU 7/20-8/8 95 1719 DOKSURI 9/12-9/15 80 
1706 KULAP 7/21-7/25 40 1720 KHANUN 10/12-10/15 75 
1707 ROKE 7/22-7/23 35 1721 LAN 10/15-10/22 100 
1708 SONCA 7/23-7/25 35 1722 SAOLA 10/24-10/29 60 
1709 NESAT 7/25-7/30 80 1723 DAMREY 11/2-11/4 70 
1710 HAITANG 7/28-7/31 45 1724 HAIKUI 11/10-11/12 40 
1711 NALGAE 8/2-8/5 45 1725 KIROGI 11/18-11/18 35 
1712 BANYAN 8/11-8/17 80 1726 KAI-TAK 12/14-12/21 2) 40 
1713 HATO 8/20-8/24 75 1727 TEMBIN 12/20-12/25 70 
1714 PAKHAR 8/24-8/27 55     

1) Estimated maximum 10-minute mean wind speed 
2) The duration of Kai-Tak includes periods with maximum wind speeds intermittently lower than 34 kt. 
 

                                                        
11 One knot (kt) is about 0.51 m/s. 


