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JMA monitors the global climate with CLIMAT and SYNOP reports from NMHSs through the Global Telecommunication System (GTS) of WMO. Quality-
checked data on temperature and precipitation are assembled to assess extreme climate events. Weekly, monthly and seasonal monitoring reports on

extreme climate events with brief descriptions of disastrous events are available on this page, along with world distribution maps of temperature and
precipitation.

Climatological normals for temperature and precipitation are based on the period 1981-2010.

I Main Products

I Extreme Climate Monitoring — EXt reme CI I mate

| Monitoring
¢ Weekly Reportzocetz0ts) + Reports on Specific Events (11 apr 2015)
¢ Monthly Reportiss oot 2015

¢ Seasonal Reporto s=p 2015)

¥ Annual Reportiis Fzb 2015
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» World Climate Chart Historical Data
¢ ClimatView: Monthly Historical & Normal Data (All available stations)

¢ 10-day/Half-monthly Mean Temperature and Precipitation (Regional Map)
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Seasonal report on global extreme climate events

Seasonal Report on Global Extreme Climate Events ----- Period:

90’

"W 0 30°E 60°'E 90°'E

120'E 150°E 180" 150'W 120'W

30°N

90

Extreme Climate Events

Typh
FLEKI

------ 30°N

June 2019 — August 2019

5o

w o 30°E 60'E 0'E
Updated: 30 September 2019

| Highlight

150'W 1200w 80w 8O°W

oW °

CPD/JMA

< || > | [Jun 2019 - Aug 2019 ~|| Show |

Type

Area
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Heat Wave

From northern to western
Japan

« It was reported that heat waves from
late July to mid August caused more
than 100 fatalities from northern to
western Japan (Fire and Disaster
Management Agency of Japan, as of 3
September).

Typhoon

Heavy Rain -

From eastern China to
northern Thailand

It was reported that heavy rains,
Typhoon "LEKIMA" and "PODUL" caused
more than 200 fatalities from eastern
China to northern Thailand (the
government of China, the government
of Viet Nam, European Commission).

The northern part of
Eastern Siberia

In and around Central
Siberia

From southern China to
Nepal

Heavy Rain

In and around South Asia

It was reported that heavy rains from
July to August caused more than 1900
fatalities in and around South Asia (the
government of India, the government of
Pakistan, European Commission).

Southern India

* Seasonal mean temperatures were extremely high in and around Central Siberia,
from southern China to Nepal, in southern India, from eastern Europe to the
western part of Northern Africa, from the Comoros to Mauritius, from Mozambique
to South Africa, in and around Alaska, in and around Central America, from
northern Polynesia to central Micronesia, and in eastern Australia.

» Seasonal precipitation amounis were exiremely high from western Europe to the
western part of Northern Africa and the central USA.

+ Seasonal precipitation amounts were extremely low in the northern part of Eastern
Siberia, in and around the central Europe, and in southern Mexico.

https://ds.data.jma.go.jp/tcc/tcc/products/climate/seasonal/index.html

« It was reported that heat waves in June
caused more than 110 fatalities in India
(European Commission).
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Extreme climate event criteria
Extreme |Weekly | Monthly/Seasonal |

The positive/negative anomaly of Monthly/seasonal
Warm/  weekly mean temperature exceeds temperature anomaly is
Cold three times the 31-day standard larger than 1.83 times of its
deviation. standard deviation.
Precipitation in a week exceeds a Monthly/seasonal
threshold decided on the basis of the  precipitation is more than any
Wet 29-day precipitation normal. If this value in the climatological
normal is 10 mm / 100 mm / 200 mm  normal base period.
/ 500 mm, the threshold is 153% /
98% / 81% / 59% of the normal value.
Precipitation in the last 30-day is less  Monthly/seasonal
Dry than any value in the climatological precipitation is less than any

normal base period. value in the base period.

https://ds.data.jma.go.jp/tcc/tcc/products/climate/explanation/commentary.html
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Reports on extreme climate events

I Reports on Extreme Climate Events

TCC/IMA issued reports on worldwide extreme climate events identified using the above
criteria on regular basis (weekly, monthly, seasonally and annually). Information

includes the locations of such events and weather-related disasters.

Weekly Report

Monthly Report

Seasonal Report

Annual Report

Description

A weekly summary of extreme climate events and
weather-related disasters around the world (target
period: Wednesday to Tuesday)

A monthly summary of extreme climate events and
weather-related disasters around the world

A seasonal summary of extreme climate events and
weather-related disasters around the world with
reference to boreal seasons: winter (December to
February), spring {(March to May), summer (June to
August) and autumn (September to November)

A annual summary of extreme climate events and
weather-related disasters around the world

Schedule

Every Wednesday
{except national
holidays)

Around the 14th of
every month

Around the 14th of

March, June,
September and
December

Around the 14th of
January



Seasonal world climate chart (June - August 2019)
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Monthly world climate chart (September 2019)

Temperature Anomaly (°C) Precipitation Ratio (%)
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List of climate charts

World
Temperature Precipitation Extreme Climate Data list
7-day
7-day precipitation
Mean Temperature precipitation ratio
Weekly
temperature anomaly 30-day 30-day
precipitation precipitation
ratio
Monthly data of
T " Temperature brecinitati - it Eelet.:ted
emperature S recipitation reme climate
Monthly P anomaly Precipitation ) P . stations
anomaly lized) ratio station
(norma Extreme climate
station list
Temperature _ .
Precipitation
Seasonal anomaly ratio
{normalized)
Frequencies of
extremely high/low
Temperature S
P Precipitation temperature
Annual anomaly i
. ratio .
{normalized) Frequencies of
extremely high/low
precipitation
Month S Monthly Mormals
ly Temperature Precipitation Y
MNormals Data
Regional
Temperature Precipitation
10-day Mean temperature | Temperature anomaly | Precipitation | Precipitation ratio
Half-monthly | Mean Temperature | Temperature anomaly | Precipitation | Precipitation ratio
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ClimatView

The ClimatView tool enables viewing and downloading of monthly world climate
data, giving users access to statistics on monthly mean temperatures, monthly total
precipitation amounts and related anomalies or ratios for all available stations.

ClimatView - a tool for viewing monthly climate data

The ClimatView tool enables viewing and downloading of monthly world climate data, including monthly temperature/precipitation statistics and 30-year climate normals.
Data are available for the period since June 1982, when JMA started receiving CLIMAT messages. Click on a station to see the relevant monthly data chart.
eDutlihe of Climatview eCorr\rnentary' on SPI
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Monthly climate data over the world
since 1982 can be accessed.
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== SPI 3-Month === SP| 6-Month

Upper panel: ime series graph for temperature and precipitation
= Mean Temp=g= Max.Temp.(Monthly Mean) == Min. Temp.(Monthly Mean) — Mean Temp Normal |l Precip. [ Precip.Mormal

Lower panel: ime series graph for SP| indices

SP112-Month

Note) Value ing 0 is ploted on the upper boundary. whereas below -2.5 on the lower boundary

TOKYO -JAPAN

Lat.: 35.69 °N / Lon.: 139.75°E Height: 25(m)

----download in csv file

=)
Mnmme“‘g
Sewere @
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Observation Normal
Year/Month Max. Temp. Min. Temp. q 3
4 "e[ad" T‘::r]np. (Monthly Mean) | (Monthly Mean) '}m‘; He[adn Tl::r]np. p[r:::"; 3-Md
=L [degC] [degC] =L
2017-10 16.8 20.1 14.2 532 17.5 197.8
ANi17-11 110 16 A a 4 12 1 a2 ¢

Time series of monthly temperatures, precipitation
and SPI (Standardized Precipitation Index)

https://ds.data.jma.go.jp/tcc/tcc/products/climate/climatview/frame.php
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Outline of ClimatView

I Using ClimatView

1. Distribution map

* On the distribution map, temperature, precipitation data and
Standardized Precipitation Index (SPI) for each station are
displayed as colored round marks for selected areas. A color
legend is shown on the right.

s Howver over a station on the distribution map to show data on the
chosen element and the name of the station in a pop-up balloon.

* Use the drop-down lists and radio button at the top of the page
to change the region, element, year/month and map resolution.

s Click the [ =] and [ << ] buttons to go back 1 month and 1 year,
respectively. Click the [ =] and [ == ] buttons to go forward 1
month and 1 year, respectively.

# Click the "Show" button to reflect elements selected via the
drop-down lists and radio button.

» Drag the scroll bars on the right side and the bottom of the map
to adjust the display area.

e Click the "Printable" button to display a figure in a new window
for printing.

s Select "Low" for the map resolution If map drawing takes a long
time due to a slow connection.

Click the "Printable” button to open a
printable distribution map window.

| [<I 1 month back; [<<]:1yearback |

| [ I 1 month forward; [ >>]: 1 year forward |

#iearch borm
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!
|
|
#
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® Click the buttons on the zoom bar on the left to zoom in/out of
the map.

* The red mark between the zoom bar buttons shows the degree
of zoom (a higher position indicates a larger map).

s The white buttons on the bar can also be clicked to zoom
in/out.

https://ds.data.jma.go.jp/tcc/tcc/products/climate/climatview/outline.html
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Standardized Precipitation Index (SPI)

| what is the sp1?

The Standardized Precipitation Index (SPI) is commonly used for operational drought monitoring by National Meteorological and Hydrological Services (NMHSs) around the world
to quantify precipitation deficits on multiple timescales. Related calculation for specific locations is based on long-term precipitation records for the target period. The ability to
compute index values on numerous time scales makes this metric useful in the quantification of risk regarding various types of droughts (e.g., meteorological, agricultural and

hydrological). The need for only precipitation data as an input parameter facilitates SPI computation. However, it should be noted that no evapotranspiration effect is
considered.

Refer to the WMOQ's SPI User Guide {WMO, 2012) for details of the background of the index, its introduction and a related description.
I Data and Method

Calculation of the SPI indices shown in the TCC ClimatView tool is based on monthly precipitation totals from CLIMAT data for states worldwide and on Global Historical
Climatology Network {GHCN) data provided by the National Oceanic and Atmospheric Administration (NOAA)'s National Centers for Environmental Information (Peterson and Vose,
1997). Both sets of data are based on observations conducted at surface weather stations worldwide, but CLIMAT data are available only as far back as June 1982. Where both
are available for the same station, CLIMAT data are applied. To derive probability distribution for past precipitation amounts, monthly precipitation data are used wherever

possible for the period from 1950 to 2010. SPI values are not calculated if the available data span is shorter than 30 years. The ClimatView tool shows SPI walues only as far
back as June 1982.

TCC uses the SPI calculation program provided by Colorado State University in the USA. In SPI computation, the long-term record of past precipitation is fitted to probability
distribution before transformation to normal distribution (Figure 1). Accordingly, the mean SPI for the location and desired period is zero (Edwards and McKee, 1997). Negative

SPI values indicate precipitation below the median value. Drought events may occur when the SPI is continuously negative and reaches a certain value, such as -1.0 or less
(McKee et al. 1993).
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Statistical research:
Impacts of tropical SST variability on the global climate

I Schematic Charts

Schematic charts indicate typical anomaly patterns of surface temperature and precipitation for each season (boreal spring, summer, autumn and
winter) as seen in past warmer/cooler SST events in the area of NINO.3 (corresponding to El Nifio/La Nifia events), NINO.WEST and IOBW. The figures
below are examples for El Nifio and La Nifia impacts in boreal winter (from December through February). These results are based on observation and
Japanese 55-year Reanalysis (JRA-55) data from 1958 through 2012 (a period of 55 years).

90E 120E  1SOE 180" 150W  120W OOW  6OW W . W 0 WE_GOE WE 120E 1SOE 180 1S0W  120W OW  60W W
,,,,, o =7 G S PRTPTS Y] Bt

0N WON

............... N e

@@WamC DCold @D Wet ¢ Dry I w‘i—‘

@@WamC D Cold @ Wet < Dry

m%w o NE 60E wE 120E |5§'E 180" 150‘“' 120w DO.W 80w NW.S wgw o NE 60E WE 120 150°E 180 150W 120w 20w 0w 30\’0"'5
Impacts of El Nifio in boreal winter Impacts of La Nifia in boreal winter

(Click the figure to jump to schematics for El Nifio impacts.) (Click the figure to jump to schematics for La Nifia impacts.)
More schematic charts are available on the pages shown below. N
Previous temperature and precipitation anomalies: N | |
« El Nifio events h 4 '“'"0-"%' |
« La Nifia events E@ s | OB T W R g | ~NING:3
e Warmer SST events in the western tropical Pacific (NINO.WEST) | DARWIN » | e,
« Cooler SST events in the western tropical Pacific (NINO.WEST) ] [ '
 Warmer SST events in the tropical Indian Ocean (IOBW) 308 S0E 90E 120E 150E 180 pymew 1200 sow prem

« Cooler SST events in the tropical Indian Ocean (IOBW)
The "Detailed Charts" page shows anomaly patterns of three-month-mean temperature and precipitation fields centered on each calendar month for

previous warmer/cooler SST events in each of the three tropical areas with 5° x 5°-grid representation, from which the schematic charts described
above were derived.

https://ds.data.jma.go.jp/tcc/tcc/products/climate/ENSO/index.htm 15
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2. Climate System Monitoring

®) SRF

Japan Mereorchogual Agency

Telgye Climate Center
WMI© Regional Climare Center in RA I (Aska)

@WMO

o TCC home © About TCC © Site Map © Contact us

Climate System

World Climate Monitoring

HOME

| what are wMo rees

WMO RCCs are centres of excellence...

| RCC Functions

Operational Activities for Long-range Forecasting (LRF)
Operational Activities for Climate Monitoring

Operational Data Services, to support operational LRF and
climate monitoring

Training in the use of operational RCC products and
services

I Latest Updates

El Nifio Monitoring

NWP Model

Pradiction Global Warming

l Main Products

Climate n Japan

iTacs

iTacs, Interactwve Tool for Analysis of the Climate System, is a
web-based application to assist NMHSs to analyses extreme
chmate events and to mondtor chimate status

WHMC Tokyo

Products of long-range forecast from World Meteorological
Centre (WMC) Tokyo are avadable These products are based
on JMA's ensemble prediction system

Training Module Press release Links

I What's New I RSS

1 October 2019 NewW

» Announcement: The 2018 edition of Climate Change Monitoring
Report is now available.

2 September 2019

» TCC News No. 57 (Summer 2019: POF)
- Commencement of Two-waeek Temperature Forecast Provision
- Sea Ice in the Sea of Okhotsk in the 2018/2019 Winter Season
- Kosa (Aeolian dust) Events over Japan n January-June 2019
= TCC Experts Visit Mongoka

= Visit to TCC by staff from the Meteorclogical, Climatological and
Geophvsical Asency of Indonesia (BMKG)

16



Climate System Monitoring

El Nifio NWP Model Climate in Training

Maonitoring Prediction S5 L T Japan Module Press release

Home World Climate

HOME = Climate System Manitoring

Climate System Monitoring

JMA monitors the climate system focusing on atmospheric circulation, tropical convection, oceanographic conditions and snow cover to understand
backgrounds and factors of the present climate conditions including extreme events.

I Main Products 4

Report on Climate System

I Report on Climate System A

¢ Reports on Specific Events (11 A 2013
¢ Monthly Highlights on the Climate System (September 2019)
» Seasonal Highlights on the Climate System (Summer, June 2019 - August 2019)

¢ Annual Report on the Climate System (2018) ° ChartS and IndICES \

Monitoring and Statistical Analysis (Explanation) ¢ ASIa N mMonsoon mon ItOI‘Ing

# Analysis Charts and Monitoring Indices * MJO . . .
» Asian monsoon monitoring (21 oot 2018 * StratOSpherlc CerUIat|On

=)

¢ Madden-Julian Oscillation (MJQ) (31 Szt 2015 ¢ Comp05|te ma pS /

¢ Stratospheric circulation 3 oot 2013

¢ Composite map for El Nifio / La Nifia events MEW

17



Analysis charts and monitoring indices

HOME = Climate System Monitoring = Analysis Charts and Monitoring Indices

Analysis Charts and Monitoring Indices

I Analysis Charts

» Atmospheric Circulation (5-day, 10-day, month, 3-month)
» Time Cross Section, Indices
» Oceanic Figures and Tables

» Animation Maps (Asian Region, Global Area, Northern Hemisphere, Southern Hemisphere)

I Monitoring Indices

» ENSO and Asian Monsoon Monitoring Indices

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/acmi.html 18
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Analysis charts - Atmospheric circulation -

HOME = Climate System Monitoring = Analysis Charts and Menitoring Indices = Monthly Mean Figures

Monthly Mean Figures of Atmospheric Circulation and Snow Cover

Field Hist/Norm
Element |outgoing Longwave Radiation (OLR) Anomaly ~
Year Month
Oldest | | -1 month | | +1 month | | Latest Animation | start | | sStop Slow | | Fast | Time Direction
e ———, L ) . _ . o ! )
G0 50 -40 -30 20 10 0O 10 20 30 40 50 &0 anomalies(W/m?) HOME = Climate System Monitoring = Analysis Charts and Monitoring Indices = Monthly Mean Figures
30°W o 30°E 60°E 90°E 120°E 150°E 180° = = - -
g0'N ; . ; : ; o - Monthly Mean Figures of Atmospheric Circulation and Snow Cover
SN | Field [Zonal Mean ~| Hist/Norm
e Element [Temperature ~
! Year [2019 ~| Month [9 ]
o —‘7 oldest | | -1 month | | +1 month | | Latest | Animation | start | | stop | | Slow | | Fast | Time Direction
@
T T T T T T T T T I T T :
s ' (Pa) 6 5 4 3 -2-10 1 2 3 4 5 g aomales(K)
c}’ 10 10
S
Monthly mean outgoing longwave radiation (OLR) ly (Sep-2019)
Anomalies are deviations from the 1981-2010 average. 30 30
Original data provided by NOAA.
50 50
100 100
200 S : - 200
300 - 300
500 + - 500
700 ] L 700
1000 7 T T T T T F 1000
a0°N B0°N 30°N EQ 30°8 60°S 90°S

Latitude-height cross section of zonal mean temperature and anomaly (Sep.2019)
The contours indicate temperature at intervals of 10 K.

The shading indicates temperature anomalies.

Anomalies are deviations from the 1981-2010 average.

19
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Atmospheric circulation for JIA 2019

Ry e — I 2 ] 3 ] B—— s Wim2
-60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 Anomalies(Wims)
30°W 0 30°E 60°E 90°E 120'E 150'E 180° 150'W

60°N

OLR anomalies

30°N

f -5 -4 -3 _'2 _'1 0 1 2 3 4 5 g anomalies(1x10°m¥s)
180° 150°'W 120°'W 90°'W 60'W

200hPa velocity potential,
divergent wind vector and *"
velocity potential anomaly

e Convective activity inferred from OLR was enhanced over Northern Africa and the
southwestern tropical Indian Ocean, and was suppressed over the southeastern
tropical Indian Ocean.

* Inthe upper troposphere, divergence anomalies were seen over the southwestern
Indian Ocean, the western Pacific and the central North Pacific, and convergence
anomalies were seen over the southeastern Indian Ocean.

_________________________________________________________________________________________________________________________________



Atmospheric circulation for JIA 2019

B e — T - . . - —— i 06m
-24 -20 -16 =12 -8 -4 0 4 8 12 16 20 24 anomalies(ix10°m7s)
60_30‘\»\# 0 30°E 60°E 90°E 120°E 150'E 180° 150W  120W 90w BOW 0'W

200hPa stream
function and ?
anomaly MESSES

SN

— ( — - — e —
60'S 120 ‘ :

gy e — 3 e — T ‘ .
12 10 -8 -6 -4 -2 0 2 4 6 8 10 {p anomalies(1x10°m?s)
30°W [x 30°E 60°E 90'E 120°E 150°E 180° 150°'W 120°W 90w 80W 30w

850hPa stream
function and )
anomaly =

30°N

* Inthe upper troposphere, cyclonic circulation anomalies were seen over the
western part of Australia, and anti-cyclonic circulation anomalies were seen over
the northwestern and southern parts of Africa.

* In the lower troposphere, cyclonic circulation anomalies were seen over the
northwestern part of Africa, and anti-cyclonic circulation anomalies were seen over
Australia and the eastern Pacific.

_________________________________________________________________________________________________________________________________



Atmospheric circulation for JIA 2019

Gq'E Qq'E 129‘E 150°E 180°

Sea level pressure
and surface wind
vector
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surface wind vector °| :
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. » In the sea level pressure field, in the equatorial area, positive anomalies
were seen over the Maritime Continent, and negative anomalies were
seen over the western Indian Ocean and near the date line.
* Westerly wind anomalies were seen over the eastern equatorial Indian
Ocean. 99



Analysis charts - Animation maps -

To put the date
backward/forward

Average period
(1,5, 7, 10, 30-day)

To control

animation

Select elements
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Available for the period from 1958 to 2 days prior, and updated every day.

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/anim/anim asia.html
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Propagation of tropical intraseasonal oscillations

7-day mean OLR, 200hPa VeIOC|ty Potentlal and D|vergent Wind Vector (Anomaly)
1Mar. 2012 ' : s P
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Blue shading: Active convection "
Green contours: Stronger-than-normal divergence in the upper troposphere
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' Animation Maps are useful for monitoring MJO which propagates eastward along |
the equator, and Boreal Summer Intraseasonal Oscillation (BSISO) which propagates !
northward over the northern Indian Ocean and the western North Pacific. Y



Seasonal march of the Asian summer monsoon

5-day mean OLR (shading) and 200hPa Stream Function(contour) (Normal)

(NoraI)

1

5-day mean OLR (shading) and 850hPa Stream Function(contour)

Vb M

The maps exhibit a meridional transition of active convection areas, monsoon |
westerly winds in the lower troposphere, and the development of the Tibetan |

_______________________________________________________________________________________________________________________



Asian summer monsoon in 2019

30-day mean OLR (shading) and 850hPa stream function (contour)
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30-day mean OLR anomaly (shading) and 850hPa stream function anomaly (contour)
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Asian summer monsoon in 2019

30-day mean OLR (shading) and 850hPa stream function (contour)
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Asian monsoon monitoring

HOME = Climate System Monitoring = Asian Monsoon Monitoring

Asian Monsoon Monitoring

I Reports

» Summary of summer and winter monsoon

I Analysis charts and monitoring indices

» Explanation

Animation maps
» Asian Region, Global Area, Northern Hemisphere, Southern Hemisphere

Monitoring Indices

» ENSO and Asian monsoon monitoring indices (monthly)

Daily time-series of Asian
» Asian monsoon monitoring indices (daily) monsoon monitoring indices
Time-Longitude Cross Section \\

» OLR, Velocity Potential, Zonal Wind and SST

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/ASIA TCC/index.html
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Asian monsoon monitoring indices

Year:

Element: |vertical zonal-wind shear (North Indian Ocean) ~ | Element: | 0LR index (India - Bay of Bengal) ~|
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The vertical zonal-wind shear index between the upper OLR averaged over India and the Bay of Bengal
and lower troposphere over the northern Indian Ocean
and South Asia

_______________________________________________________________________________________________________________________________________

These indices are useful in monitoring the strength and expansion of the
Asian summer monsoon.

_______________________________________________________________________________________________________________________________________

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/ASIA TCC/monsoon index.html
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Asian monsoon monitoring indices

Elements:

@

N @ o & 0 ©

@

Vertical zonal-wind shear (North Indian Ocean)
The zonal wind shear index between 200hPa and 850hPa averaged

over the North Indian Ocean and southern Asia s oy —lugf} ok
OLR index (India - Bay of Bengal) m A Qsiimj

OLR averaged over India and the Bay of Bengal t/ﬁ | M%M B

OLR index (Philippines) w e R e A @
OLR averaged over the Philippines — Nl

The area-averaged OLR index around the Philippines e

OLR-MC "

The area-averaged OLR index around the Maritime Continent R

SAMOI-A (Monsoon Activity) e

The OLR Index indicating the activity of the monsoon

SAMOI-N (Northward Shift of Monsoon Activity)

The OLR index indicating the meridional shift of the active
convection area

SAMOI-W (Westward Shift of Monsoon Activity)

The OLR index indicating the zonal shift of the active convection area  *h\J.,

40°E 60'E 80°'E 100'E 120°E 140°E

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/ASIA TCC/monsoon index.html 30
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Vertical zonal-wind shear

Time-series of the monsoon indices in 2019
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Madden-Julian Oscillation (MJO)

HOME = Climate System Meonitoring = Madden-Julian Oscillation (M10)

Madden-Julian Oscillation (MJO)

» Explanation

I Time-Longitude Cross Section (Time-longitude cross sections of

OLR, velocity potential, zonal wind
» OLR, Velocity Potential, Zonal Wind and SST and SST

I MJ0O Monitoring Indices

» Phase and Amplitude monitor (last 40-day) = — < Real-time Multivariate MJO indices

¢ lLime-longitude Cross section o ase and amplitude H H

" Time series of RMM1 and RMM2 ’ for monitoring MJO phase and
amplitude

Principal components of EOF (1981-2010)

» 1st (RMM1), 2nd (RMM2)

Composite map of anomalies

» 8-phase (Apr. 1979 - Sep. 2012)

CSV file (1980-)

» RMM1, RMM2, phase and amplitude (OLR+u850+u200)
> RMM1, RMM2, phase and amplitude (chi200+u850+u200)

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/mjo/moni mjo.html
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Time-longitude cross section

' This web page provides time-longitude cross sections. These charts are
- useful in monitoring intraseasonal oscillations such as Madden-Julian

Oscillation (MJO).

Time-Longitude cross section

Checking the right boxes will reflect selected options in the left section to all the other sections. ---> FITime [JElements [1Hist/Anom []Time Mean M Latitudinal Range

Clicking on the 'default' button will initialize your setting. ---> | pefault

Elements:

The last month to be shown: The last month to be shown: The last month to be shown:
OLast month OLast month OLast month
@® Select -> Year Month <[> @® Select -> Year Month <[> @Select -> Year (2019 +| Month[s - u <[>
Elements: [200-hPa Velocity Potential v] Elements: [outgoing Longwave Radiation (OLR) Elements: |850-hPa zonal wind
OHist ® Anom O Norm OHist ® Anom CNorm OHist ® Anom O Norm
Time Mean: O3-day ®@7-day Time Mean: O3-day ®@7-day Time Mean: O3-day ®@7-day
Latitudinal Range: | Equator (55-5N mean) ~ Latitudinal Range: Equator (55-5N mean) ~ Latitudinal Range: | Equator (55-5N) ~

CHI200 ANOM 55-5N OLR ANOM 55-5N U850 ANOM 8&5-8N
0" 60°E IZOE 180° 120°'W 60°'W o 60°E 120°E 180° 120°'W 60°'W 0" 60°E 120°E 180 IZOWOOW

2019
Jun May Apr

Jul

Sep  Aug

60°E 120E 180° lzowoow
e 10 s e /M e /S
-1512-9-6-30 3 6 91215 -46-32-24-16-8 0 8 16243240 -10-8-6-4-20 2 4 6 810

A T e - = oA : i
0" 60°E 120°E 180° 120°W60°W 0" 60°E 120°E 180° 120° WC)OW

OLR, 200hPa
velocity potential,
10m/850hPa/200
hPa zonal wind
and SST

Average period:

3-day and 7-day
average

Latitude Range:

15-25N, 5-15N,
5S-5N (equator),
15-5S

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/ASIA TCC/mjo cross.html 33
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MJO phase and amplitude monitor

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

' The indices defined by Wheeler and Hendon (2004) are convenient
. for monitoring MJO phase and amplitude.

(RMM1, RMMZ2) phase space

- -3 -2 -1 0 1 2 3 4
4+ : ! : — b 4
Ooan ' In the phase space, the equatorial

3 éa§tward propagation * izones are divided into 8 phases and
~ ’ - each phase indicates the active
phase of the MJO propagation.

In association with the eastward

RMM2
=
1 1
South America

o 23 o=
2 25 ST : . .
3 -3/ © | propagation of MJO, trajectory of
N 7\ inactive =/ T, RMM1 and RMM2 draws anti- :
2 . . clockwise circles in the phase space. |
_o - & ' -
p ey’ .
3{ .- active I
g Indian h
—4 -k DCF&'? |
-4 -3 -2 -1 0 1 2 3 4
RMM1
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Composite map for El Nifio / La Nifia events

HOME = Climate System Monitoring = Composite map for El Nifio / La Nifia events

Composite map for El Nifio / La Nifia events

+ Commentary (data and methods, statistical characteristics)

~| ENSO Index: NINO.3 ~| Phases: |positive (warm events) ~|

Elements: |Outgoing longwiave radiation (OLR)

Month: (1 ~| Time Mean: |3-month mean ~
Element:olr Index:NINO.3(Warm) Period:Dec-Feb

= L~ ol -
S

60°N-
30°N-

0
30°S

NINO.WEST
i EQ 10BW - 1 NINO.3
A0°S . o . Ly o ' = | Jﬁ DARWIN » TAHITI +
M 0 60E 90€ 1208 150E 160 150w 120W sow
o 60°E 120°E 180° 120°W 60°W
99 95 —90 90 95 99 (%)

This product provides the statistical analysis on the relationship between
warmer/cooler SST event in the areas of NINO.3, NINO.WEST and IOBW and

atmospheric circulation.

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/enso statistics/index.html
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Statistical characteristics of composite anomalies

This page outlines the characteristics of seasonal mean composite
anomalies in the positive and negative phases of the ENSO indices.

I Statistical characteristics IContents

This section outlines the characteristics of seasonal mean composite anomalies in the positive and| : Data and methods

I 1. Atmospheric circulation in the El Nifio (positive) phase of NINO.3 » Statistical characteristics

: El Nifio phase of NING.3
Winter (December - February)

La Nifia phase of NING.3
OLR and precipitation anomalies indicate that convective activity is enhanced over the central to e -
Pacific. Enhanced convective activity is seen over the Gulf of Mexico, and suppressed convective at El NIII'IﬁD phase of NINO.WEST
Convergence Zone (ITCZ) exhibits equatorward shift. La Nifia phase of NINO.WEST

In the lower troposphere, cyclonic (anti-cyclonic) circulation anomalies straddling the equator are El Nifio phase of IOBW
and the Atlantic). These patterns are consistent with those of the gMatsuno - Gillh response (Mats La Nifia phase of IOBW

lower troposphere. Zonal wind anomalies in the lower and upper troposphere indicate weaker-tha
¢ References

The subtropical jet stream demonstrates a southward shift over the area from the Middle East to E
hPa height field, wave trains such as the Pacific - North American (PNA) pattern (Wallace and Gut:
anomalies, negatwe sea-level pressure anomalies are seen to the south of Alaska, indicating enhancement and eastward shifting of activity associ

Spring (March - May)

OLR and precipitation anomalies indicate that convective activity is enhanced over the central to eastern equatorial Pacific and suppressed over ar
Pacific. Suppressed convective activity is seen over the equatorial Atlantic and the north Indian Ocean.

In the lower troposphere, cyclonic (anti-cyclonic) circulation anomalies straddling the equator are seen, and westerly (easterly) wind anomalies a
Atlantic). In the upper troposphere, the signs of anomaly patterns are opposite to those observed in the lower troposphere, indicating weaker-tha

The subtropical jet stream exhibits a southward shift over the area from the Middle East to southern China. In the 500-hPa height field, positive ar
Summer (June - August)

OLR and precipitation anomalies indicate that convective activity is enhanced over the equatorial Pacific and suppressed over the Maritime Conting
activity is seen over India, indicating an inactive Indian monsoon. The coefficient of correlation between the NINO.3 index and the intensity of the
normal Asian monsoon circulation seen in El Nifio events (not shown).

In the lower troposphere, cyclonic circulation anomalies straddling the equator are seen, and westerly wind anomalies are dominant over the Paci
troposphere. Cyclonic circulation anomalies are seen over vast areas of southern Eurasia, indicating a weaker-than-normal Tibetan High in its nort
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Composite maps for El Nino (positive) phase of NINO.3
in boreal winter (DJF)
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'« OLR anomalies indicate that convective activity is enhanced over the central to
eastern equatorial Pacific and suppressed over and around the Maritime Continent in
response to the east-west contrast of SST anomalies over the equatorial Pacific.
'« Enhanced convective activity is seen over the Gulf of Mexico, and suppressed
convective activity is seen over the South Pacific Convergence Zone (SPCZ), the
northern part of South America and the tropical North Atlantic. The Inter-Tropical
. Convergence Zone (ITCZ) exhibits equatorward shift.
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Composite maps for El Nino (positive) phase of NINO.3
in boreal winter (DJF)
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'« In the lower troposphere, cyclonic (anti-cyclonic) circulation anomalies straddling the |
equator are seen, and westerly (easterly) wind anomalies are dominant over western
. to central parts of the Pacific (the eastern Indian Ocean to the Maritime Continent
. and the Atlantic).
* Inthe upper troposphere, the signs of anomaly patterns are opposite to those
. observed in the lower troposphere. Zonal wind anomalies in the lower and upper
. troposphere indicate weaker-than-normal Walker Circulation.
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Reports on specific events

Reports on extreme climate events and summary reports on the
Asian summer/winter monsoon are available at this webpage.

____________________________________________________________________________________________________________________________________

HOME = Climate System Monitoring = Reports on specific events

Reports on specific events

Reports on extreme climate events and summary reports on the Asian summer/winter monsoon are available at this webpage.

I Latest Reports

Asia-Pacific Japan
[Motice (11 April 2019)] Figures 11 and 12 in the article regaring "Summary of the
2018 Asian Summer Monsoon” were found to be those for the year 2017. On 11 April 22 AugUSt 2018

2019, TCC replaced these figures to the correct ones for 2018. . Primary factors behind the heaVY rain event of ]Uly 2018
30 November 2018 ~ew and the subsequent heatwave in Japan from mid-July

» Summary of the 2018 Asian Summer Monsoon onward
{offprint from TCC News No.54) 20 March 2018

03 July 2018 » Characteristics of climate conditions in Japan in winter

» Summary of the 2017/2018 Asian Winter Monsoon 2017/18
{offprint from TCC News No.52) 23 February 2018

» Cold waves and heavy snow in Japan from December 2017

5 February 2018
» Cold spell in Japan from late January 2018

I Previous Reports

2017
2016
2015

https://ds.data.jma.go.jp/tcc/tcc/products/clisys/reports/index.html 39
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Reports on specific events

Summary of the 2018/2019 Asian Winter

Monsoon

Primary Factors behind the Heavy Rain Event of
July 2018 and the Subsequent Heatwave in Japan
from Mid-July Onward

Summary of the 2018/2019 Asian Winter Monsoon

This report summarizes the characteristics of the surface
climate and atmospheric/oceanographi iderations re-
lated to the Asian winter monsoon for 2018/2019.

Note: The Japanese 55-year Reanalysis (JRA-55; Kobayashi et
al.. 2015) atmospheric circulation data and COBE-SST (Ishii et
al., 2005) sea surface temperature (SST) data were used for this
investigation. NOAA Interpolated Quigoing Longwave Radiation
(OLR) data (Liebmann and Smith 1996) provided online by the
U.S. NOAA Earth System Research Laboratory (ESRL) at
https/iwww esrl.noaa.govipsd’ was referenced to infer tropical
convective activity. The base period for the normal is 1981 - 2010
The term “anomaly” as used in this report refers to deviation from
the normal.

1. Surface climate conditions

Temperatures for December 2018 to February 2019 were
generally above normal from the eastern part of East Asia
to the southern part of South Asia, and were below normal
m and around the northwestern part of East Asia (Figure
15). In particular, seasonal mean temperatures were ex-
tremely high from the Okinawa/Amami region of Japan to
southern China and from the central part of Southeast Asia
to the southern part of South Asia, and were extremely low
from western Mongolia to northwestern China. Precipita-
tion amounts during this period were above normal in and

(2) Dec. 2018 - Feb, 2019 | 100E 180

Very cold

around southern and western parts of East Asia and the
northwestern part of Southeast Asia, and were below nor-
mal in the northeastern part of East Asia (Figure 16). Drier-
than-normal conditions in and around the Philippines and
warmer-than-normal conditions in and around Southeast
Asia as seen in typical anomaly patterns of past E1 Nifio
events, were observed around February.

Figure 17 shows the extreme climate conditions ob-
served between December 2018 and February 2019. In De-
cember, extremely high temperatures were seen from the
Okinawa region of Japan to Southeast Asia. and extremely
low temperatures were seen in the northwestern part of East
Asia Extremely high precipitation amounts were observed
from western Japan to eastern China and from Myanmar to
northwestern Sumatra. In January, extremely high temper-
atures were seen from northeastern China to the southern
part of Central Siberia and from southern China to the cen-
tral part of Southeast Asia. Extremely ligh precipitation
amounts were observed from southern China to western
Thailand, and extremely low precipitation amounts were
observed from northern Japan to the southern Korean Pen-
msula. In February, extremely lugh temperatures were seen
from the Ogasawara Islands of Japan to southern China and
from the central part of Southeast Asia to the southern part
of South Asia.

[G) Very warm [ Warm © Normal (+)
[W]Verycold mCold * Normal (-)

Cold (-) Normal (+) Warm Very warm

-1.28 -0.44 ] 0.44 128 AT/ISD

Primary Factors behind the Heavy Rain Event of July 2018 and the Subsequent
Heatwave in Japan from Mid-July Onward

22 August 2018

Tokyo Climate Center, Japan Meteorological Agency
https://ds.data.jma.go.jp/tec/tec/index.html

Abstract

Japan experienced significant rainfall particularly from western Japan to the Tokai region mainly
in early July (The Heavy Rain Event of July 2018), which caused widespread havoc nationwide.
Extremely high temperatures subsequently persisted throughout most of Japan from mid-July
onward.

In this context, the Japan Meteorological Agency (with the help of the Tokyo Climate Center
Advisory Panel on Extreme Climatic Events) investigates atmospheric and oceanic conditions
considered to have contributed to such climate extremes and summarizes related primary factors.
Based on this work, the Heavy Rain Event of July 2018 is attributed to an ongoing concentration of
two massively moist air streams over western Japan and persistent upward flow associated with the
activation of a stationary Baiu front. The related heatwave is attributed to the expansion of a
persistent North Pacific Subtropical High and Tibetan High to the Japanese mainland. The serial
occurrence of these two extreme climate event~ =~ ~=wond ber =i 2fonat oo g mpn et e m o o o
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Extension of the North Pacific Subtropical High (NPSH) and the Tibetan High|
over Japan brought extreme high temperatures there through
strengthening downward air flow and above-normal sunshine duration.
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Monthly and seasonal highlights on the climate system

JMA monitors the global atmospheric circulation, convection, ocean
conditions and snow/ice coverage. 'Monthly (Seasonal) Highlights on the
Climate System’ is a monthly (seasonal) bulletin focusing on the monthly
(seasonal) highlights of the monitoring results.

HOME =Climate Systerm Monitoring = Monthly Highlights on the Climate System

Monthly Highlights on the Climate System

'Monthly Highlights on the Climate System' has been issued in PDF format since March 2007 as a monthly bulletin focusing
on the monthly highlights of the monitoring results.

60 -50 40 30 20 10 O 10 20 30 40 S0 go =nomales(Wim?)

I High I ig hts i n Septem ber 20 1 9 ol n' _ D &0E 90°E 120°E lsu’fp 180" 150w 120w

- Monthly mean temperatures were significantly above normal from northern to w
- Monthly mean temperatures were extremely high from eastern Japan to Mongoli
Arabia, from the western part of Western Africa to the western part of Middle Africi -
from the eastern USA to southern Mexico, and in and around central Brazil.

- In the equatorial Pacific, remarkably positive SST anomalies were observed in thi ==
- Convective activity was enhanced from the southern part of the Middle East to tk
the western equatorial Indian Ocean, the seas northeast of the Philippines, and th: *®
eastern Pacific, and was suppressed from the southeastern tropical Indian Ocean { 722 !y mean Outgoig tongwave Radiation (OLR) anemaly (September 2019)
- In the 500-hPa height field, positive anomalies were seen over the northern pola
Asia, the seas south of Alaska, the eastern USA, and the seas west of Europe, and
northeast of the Caspian Sea and over Eastern Siberia.

-24-20 16 -12 -8 -4 0 4 8 12 16 20 24 anomalies(ixi0fms)
60'E 90E 120E 150°E 180°  150W  120W  S0'W
- === Tt pr==sey

I Full version (PDF)
» Monthly Highlights on the Climate System (September 2019)

Fig. 8 Monthly mean 200-hPa stream function and anomaly (September 2019)
» Back Number The contour interval is 10x10° m¥/s. The base period for the normal is 1981-2010.

| Back Number (PDF) v|

Monthly Highlights: https://ds.data.jma.go.jp/tcc/tcc/products/clisys/highlights/index.html a1
Seasonal Highlights: https://ds.data.jma.go.jp/tcc/tcc/products/clisys/season_highlights/index.html
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iTacs: Interactive Tool for Analysis of the Climate System

The iTacs (Interactive Tool for
Analysis of the Climate System)
is a web-based application for
climatological analysis.

The output of analysis can be
downloaded in the form of
gridded data (GrADS format).

This tool is available for
registered NMHS staffs only.

Applicants are requested to
contact TCC via E-mail

(tcc@met.kishou.go.jp).

Datal

atase! Y1
JRASS o Pressurelevels ., HIST = ALL = 250hPa | MONTHLY RANGE .,

Users can select the datasets, elements,
+ dimension, period and analysis method etc.

Do
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https://extreme.kishou.qo.jp/tool/itacs-tcc2015/
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3. El Nino Monitoring

— ' Tokyo Climate Center
) SRT WIMIO Reglonal Climate Cemter in RA I (Asta) @wMo
© TCC home © About TCC O Site Map © Contact us

Climate System S Sa s NWP Model
m World Climate Monitoring El Nifio Monitoring Prediction Global Warming Climate in Japan  Training Module Press release Links

HOME

I What are WMO RCCs I Main Products I What's New JRSS

WMO RCCs are centres of excellence... 1 October 2019 NewW

» Announcement: The 2018 edition of Climate Change Monitoring

l RCC Functions Report is now available.

iTacs

iTacs, Interactve Tool for Analysis of the Climate System, is a 2 Setenber 2010
web-based application to assist NMHSs to analyses extreme SPLARIeT

chmate events and to montor chimate status » TCC News No. 57 (Summer 2019: POF)
- Commencement of Two-waeek Temperature Forecast Provision
. - Sea Ice in the Sea of Okhotsk in the 2018/2019 Winter Season
WHMC Tokyo
- Kosa (Aeolian dust) Events over Japan n January-June 2019
Products of long-range forecast from World Meteorological 4 3
Centre (WMC) Tokyo are avadable These products are based - TCC Experts Visit Mongoka

on JMA's ensemble peediction system = Visit to TCC by staff from the Meteorclogical, Climatological and
Geophvsical Asency of Indonesia (BMKG)

Operational Activities for Long-range Forecasting (LRF)
Operational Activities for Climate Monitoring

Operational Data Services, to support operational LRF and
climate monitoring

Training in the use of operational RCC products and
services

l Latest Updates




El Nino Monitoring

Climate Syste NWP Model . Climate in

Home World Climate Monitoring Prediction Global Warming Japan

Training Module Press release Links

HOME = El Nifio Monitoring

El Nifio Monitoring and Outlook

JMA operates the Ocean Data Assimilation System and the El Nifio Predlctlnn System (an ocean-atmosphere coupled model) for monitoring and prediction of El Nifio-
Southern Oscillation (ENSO). Monthly di ts, ENSO indices and El Nifio outlooks are available on this page.

outlook

I Main Products

Latest Products last updated : 10 Oct 2013

# El Nifio Outlook

¢ Figures and Tables ¢ Composite analysis of atmospheric circulation (Data and methods)

¢ Historical El Nifio and La Nifia Events
» Download El Nifio Monitoring Ir'ludices .ﬁoreg?i H iStOrlcaI EI N | ﬁo a nd La Niﬁa Eve nts ]

¢ Model forecast of SST anomalies for Ni

¢ Impacts of Tropical S5T Variability on the Global Climate

Animations

# SST and Anomaly I . .
¢ Longitude-Depth Cross Section along the Equator QL Monthly mapS and IOngItUde-depth CrOSS SECtIOnS ]

Gridded Data

» Download SST (COBE-SST from 1891 to the latest month)

Model Descriptions & Analysis Procedures

w

Explanation of El Nifio Monitoring Indices
Description of JMA's Seasonal Ensemble Prediction System (JMA/MRI-CPS2) since June 2015
Description of Ocean Data Assimilation System (MOVE/MRI.COM-G2) since June 2015

w

E

w

Description of Daily Sea Surface Temperature Analysis for Climate Monitoring (COBE-SST)

The Characteristics of the Global Sea Surface Temperature Data (COBE-S5T)
- Monthly Report on Climate System Separated Volume No.12 -

w

Decadal Oscillation |

# Pacific Decadal Oscillation (15 Feb 2015) 4{ PaCiﬁC Decadal OSCi“ation index ]
|

¢ Explanation

https://ds.data.jma.go.jp/tcc/tcc/products/elnino/index.html 44
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Figures of oceanographic condition

HOME = El Mifio Monitoring = Figures of Oceanographic Condition

Figures of Oceanographic Condition

Global

The equatorial Pacific

Monthly Mean Sea Surface Temperature
Monthly Mean Sea Surface Temperature Anomalies
3-Month Mean Sea Surface Temperature
3-Month Mean Sea Surface Temperature Anomalies

Sea Surface Temperature and Anomalies along the Equator (Time - Longitude)
Temperature and Anomalies along the Equator (Depth - Longitude)
Sub-surface Temperature along the Equator (Depth - Time)

20°C Depth and Anomalies along the Equator (Time - Longitude)

Ocean Heat Content and Anomalies along the Equator (Time - Longitude)
Ocean Heat Content and Anomalies along 6°N (Time - Longitude)

Ocean Heat Content and Anomalies along 6°S (Time - Longitude)

Surface Zonal Wind Stress and Anomalies along the Equator (Time - Longitude)

https://ds.data.jma.go.jp/tcc/tcc/products/elnino/ocean/index tcc.html
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SST in JJA 2019
SST SST anomaly
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* In the equatorial Pacific, remarkably positive SST anomalies were observed
near the date line.

* In the North Pacific, remarkably positive SST anomalies were widely observed.

* Inthe Indian Ocean, remarkably positive SST anomalies were observed in
almost the entire region west of 100°E, and remarkably negative SST
anomalies were observed south of Java and in the southwestern coast of
Australia.
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Historical El Nino and La Nina Events

Historical El Nifio and La Niia Events

El Nifio La Nifia
summer 1949 summer 1950
spring 1951 - winter 1951/52
spring 1953 - autumn 1953 spring 1954 winter 1555/56
spring 1957 - spring 1958
summer 1963 - winter 1963/64 spring 1564 winter 1564/65
spring 1965 - winter 1965/66 autumn 1967 spring 1968
autumn 1968 - winter 1969/70 spring 1570 winter 1571/72
spring 1972 - spring 1973 summer 1973 spring 1974
spring 1975 spring 1976
summer 1976 - spring 1977
spring 1982 - summer 1983 summer 1984 autumn 1985
autumn 1986 - winter 1987/88 spring 1588 spring 1989
spring 1991 - summer 1952 summer 1995 winter 1555/96
spring 1997 - spring 1998 summer 1998 spring 2000
summer 2002 - winter 2002/03 autumn 2005 spring 2006
spring 2007 spring 2008
summer 2009 - spring 2010 summer 2010 spring 2011
summer 2014 - spring 2016 autumn 2017 spring 2018
autumn 2018 - spring 2019
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