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What is GCOS ?

»GCOS (Global Climate Observing System) was established
In 1992 by WMO,UNESCO,UNEP and ICSU to ensure that the
climate observation data are obtained and made available to

all potential users.

»GCOS is intended to meet the needs for
# Climate system monitoring, climate change detection
# Research toward improved understanding, modeling

and prediction of climate system

http:/mvww.wmao.int/pages/prog/gcos/index.php




Structure of GCOS

-
GCOS Steering Committee
(GCOS 8C)
Chairperson: Dr Adrian Simmons )

The GCOS programme stimulates,
encourages, coordinates and facilitates the G035 Secretariat
taking of the needed observations by

Director: Dr Carolin Richter
national or international organizations.

physical, chemical and biological properties

Sclentific Panels

Atmospheric Observation Panel Ocean Observation Panel Terrestrial Observation Panel
for Climate (AROPC) for Climate (OOPC) for Climate (TOPC)
Chairpersan: Dr Adrian Simmons Chairperzan: Dr Eric Lind=trom Chairpersan: Dr Han Dalman

in situ, airborne and space-based observation

| GSN: GCOS Surface Network |



GSN selection

» Initial Selection (1996): 940 stations from 8,653 WMO stations

» Current status (1, January, 2012):r1;
1
approved by NMHS

GCOS Secretariat, 1 January 2012

»Criteria of GSN station
. . http://mww.wmo.int/pages/prog/gcos/documents/GSN_map_2012.png
* Historical record for at least 20 years

* Homogeneous (no or little moving)
* Population (not urbanized
* Submission of (CLIMAT repor

* The NMHS can accept with regard to continuity.

monthly meteorological bulletin of surface climate
data



- RBCN and GSN -

»RBCN: Regional Basic Climatological Network is necessary to
provide a good representation of climate on the regional scale,
In addition to global scale (about 3,000 CLIMAT stations).

»GSN: GCOS Surface Network is minimum configuration for
global climate monitoring (about 1,000 CLIMAT stations).

RBCN (WMO)

GSN (GCOS)




- Role of GSNMC and CBSLC -

GSN Monitoring Centres

To monitor the performance of the CLIMAT reports

from GSN stations (JMA,DWD)

Since 1999

http:/ww.gsnme.dwd.de/

CBS Lead Centres for GCOS

To contact with NMHSs about missing CLIMAT
reports on the basis of GSNMC monitoring
results (9 centres over the world)

CBS: Commission for Basic Systems (WMO)

CBSLCs was established in 2007




- CBS Lead Centres and FPs -

RA | northern parts: Morocco

RA | southern parts: Mozambique

RA |l eastern parts + SE Asia: Japan
RA Il western parts: Iran

RA 1lI: Chile

RA IV + Hawalian Islands: NCDC/NOAA
RA V except for SE Asia: Australia

RA VI: Germany

»Antarctica: British Antarctic Survey

YV V V V V V VYV V

»Focal point for GCOS and climate data
http:/mvww. wmo.int/pages/prog/gcos/index.php?name=CBSLeadCentres




-Relationship between GSNMC and CBSLC-

Based on the monitoring results of GSNMC, CBSLCs aim
to improve the quantity and quality of GSN-CLIMAT over
the GTS by contacting with the FP in each NMHS.

DY EIM® 2O

Monthly monitoring results CBS Lead Centre

& | " for GCOS Data

GSN Monitoring Centre .
http://iwww.gsnme.dwd.de/ Contact with NMHSs

T -Problem identification
-Technical advice

CLIMAT messagesj

‘ Focal Point
GTS NMHS

Extension of their work to include RBCN stations (from 2010)



/
../../../

- CLIMAT reports for temperature in May 2012 -

- Some countries do not send reports sometimes.
cherfeports are deteted on GTS for varlous reasons A “gISpLﬁJem”)

- | [ 2012-05: [ Mean Temperature(degC) ]

-30-20-10 0 10 15 20 25 30 40  (degC)

All the CLIMAT reports are necessary for overall monitoring
of the world climate!
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- percentage of received CLIMAT reports -

Percent
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Percentage of received CLIMAT-Reports
Selection: GSM-stations from May 2000 to April 2012

l It was gradually improved by efforts of GCOS community etc. I

sl unl o lauclseeloctivodoech ianl realmarlapr Ial sum Do lawcl seslocrlvodpecl zanl Fes sl apr |
201020102010201020102010201020102011201120112011201120112011201130112011201120112012201220122012

s Vapan R bePlahs & -

O— RA 1
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O RA 111
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—i— R

—i— B4 V1

O Antarctica
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Percentage of received RBCN-CLIMAT reports is still about 70%.
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CLIMAT message

Table 1: Section-based structure and description of the contents of a FM 71-XIl CLIMAT Report.

Section | Section Contents
0 - Code name (CLIMAT) and location of observation point in time (month and year) and
space (station number}.IThis Section is mandatnw.l
1 111 Monthly averaged meteorological values (pressure, temperature etc.) for the maonth

and station referred to in Section 0, including number of days with missing data for the
respective valuel This Section is mandatnryl

2 222 Normal climatological values for the month and station referred to in Section 0,
averaged for the respective month over a defined reference period (usually 30 years,
at least 10 years), including number of years with missing data for the respective
month and value. This Section is optional and shall enly be reported if the
reference period was changed, for the twelve months following that change.

3 333 Number of days with parameters beyond certain thresholds for the month and station
referred to in Section 0. This Section is optional.

4 444 Extreme values and frequency of thunderstorms and hail for the month and station
referred to in Section 0. This Section is optional.

End Identifier “=" to indicate the end of the Report, placed after the last Section of the
Report without a space. The End Identifier is mandatory.

GCOS-127 CLIMAT_EN.pdf
http://lwww.wmo.int/pages/prog/gcos/Publications/GC0OS-127_EN.pdf (Page:3)




Example: CLIMAT bulletin

C%\J P|93!! RJTQl O3000N Date&time Inserted on the GTS Header part of bulletin
Area Center originating the message

01-19:Global distribution |

CLIMAT 07006~ 3uly 2006 Section 0
Area and station No. 25 6° C 165mm
0165414

47662‘@038 20080 30256024 402860233 5242

7059040 8000000 9000000@ 1: Monthly s@

59 hours (sunshine duration)

222 07100 10049 20090 30254015 402900225 5241 6016210 7148

8000000 9000000

333 02610 10200 31406 40500 9//0001

Qtions 3: Number of days with parameters beyond certain threer

444 0030414 1021119 2036115 3020319 4045018 5120502 60200=

(Sections 4: extreme values and frequency of thunderstorms and D




» Description of Section 1 contents

Monthly data including number of days with missing values

Group 1 data:

Mean monthly air
pressure at station
level, in 0.1 hPa. Omit
thousands hPa digit if

Group 2 data:

Mean monthly air pressure at sea level, in 0.1 hPa,
Omit thousands hPa digit, if value =1000.0 hPa.

If station altitude >1000 m: Height to next main
pressure layer (850 or 700 hPa) in gpm (not 0.1

Group 3 data:

+/- indicator (+ ® 0, - » 1), value of
mean monthly temperature and
standard deviation, in 0.1 °C.

Group 7 data:

Total sunshine duration for the]
month in h (net 0.1 h 1), and
expressed as percentage of
the 30-year normal.

Group 9 data:

Number of days (d) of month
missing for data of daily vapour
pressure, precipitation and
sunshine duration.

ng > 075

Examples:
- 057105|(-0dand0dand 0d - 000000,
Y% 2> 501096|[-2dand 2 dand5d - 020305
«0dand 10dand 0d -> 001000

value 21000.0 hPa. ||gpml).
Examples: Examples: Examples: Examples:
- 1003.4.hPa > 0034||- missing > /i (more examples: Group 1) ||+ +24 3 °C and missing > 0243/ ||- 57 hand
= 9953 hPa - 9933||- station level >1000 m -+5.0°Cand0.8°C = 0050008]|~ 201 h and 096
=999 9 hPa > 9999 15433 gpm > 1543 =-07°Cand 5.3°C = 1007053+ 75 h and miss
— T
- \
o \
I ) A
111 10034 2///] 30243//] 402840211
L S e — - L
I —_ _,-—'-""__'_-H-_F_F_-'_ //
Section & _— "
Identifiers (fixed) o ,_,/
o -

254 50008404 7057103 3000000 9000000

Group 4 data:

+(- indicator (+ » 0, - ® 1), value of mean daily
maximum temperature in 0.1 °C; and +/- indicator
(+ » 0, - » 1), value of mean daily minimum
temperature in 0.1 °C. Enter “///" if 10 or more
days of respective temperature data are missing.

Examples:

=+254 and +21.1 °C > 02840211
--2.3°Cand-9.8 °C = 10231098
=+23.0°C and +15.5 °C > 02300155
= 10 days missing and -0.5°C = /10035

Group 5 data:

Mean monthly
value of mean
daily partial vapour
pressure at station
level, in 0.1 hPa.

Examples:
=254 hPa > 254

-23hPa > 023

Group 6 data:

Precipitation equivalent for the month in mm (not 0.1 mm 1),
and associated quintile (frequency Group), and number of
days with precipitation 1.0 mm. Enter “8899" if precipitation
equivalent =8899 mm, *9999" if =0 mm but <1 mm, *0000" if
the monthly total is 0 mm.

Examples:

= 80.5 mm and 4 tleand 4 d > 0081404
- 0mm and ‘< any 30-year value’and 0 d -> 0000000
= 11235 mm and > any 30-year value' and 23 d > 8899623
= 0.4 mm and 1% quintile and 0 d - 99399100

Group 8 data:

Mumber of days (d) of month missing for
pressure and for mean, maximum and
minimum temperature. Enter /" if 10 or
more days of maximum and minimum
temperature data are missing, respectively.

Examples:
+0dand0Odand0dand0d - 000000

-2dand 14dand 12dand 8 d > 0214/8
+0dand0Odand0dand 10d - 00000/

GCOS-127 CLIMAT _EN.pdf
http://www.wmo.int/pages/prog/gcos/Publications/GCOS-127 EN.pdf (Page 9)
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» Typical errors in Section 0

Keyword, Month-Year-Identifier, Station ldentifier

Code form CLIMAT MMJ3JJ IIiii
Possible / I . \ .
Keyword Month-Year-ldentifier Station Identifier
errors « Typing mistakes - 50 added to month (e.g. - exchanged with
(e.g. Climat, for May instead of 05 - 55) Month-Year-ldentifier
KLIMAT, TEMP, - toolong (e.g. MMJJJJ) - exchanged with Group
AGRO - month and year exchanged 111 of Section 1
* missing (e.g. JJJMM) - station name added
+ previous month
+ forthcoming month
« exchanged with station number
« missing
« doubly
Examples
e incorrect:  MESSAGE CLIMAT MOIS :09/2007 ©
e correct: CLIMAT 04008 10147 \/

GCOS-127 CLIMAT _EN.pdf
http://www.wmo.int/pages/prog/gcos/Publications/GCOS-127 EN.pdf (Page 13)



Examples: Erroneous CLIMAT bulletins

Encoded month and year MMJJJ given as 02/2010
MMJJJ should be coded as 02010

Section 222 group 6 should only have 6 code figures
Section 222 group 7 should only have 3 code figures

02090
CSLAO1 VLIV 040330
48930 111 19769 20118 30246015 403420149 5184
60000000 7234/// 8000000 9000000
222 07100 19773 29119 30230013 403090151 5188
: 60022303 (7203///18000000 9000000=
6 code figures 3 code figures
Code name CLIMAT and MMJJJ are missing
CSLT10 EYHM is not found in WMO Volume C1

02358

csLT10 [EvaM]| 010600

26730 111 19916 20114 31041038 410211059 5041 60044410 7026037 8000000 S000000=
26524 111 19967 20104 31049035 410211073 5040 60036510 7018028 8000000 S000000=
26629 111 10009 20108 31039050 410171061 5043 60039408

ET-OI (CBS Expert Team on GTS-WIS Operations and implementation ) report
http://mwww.wmo.int/pages/prog/www/CBS/Meetings/MG-11/documents/ET Ol report on CLIMAT 201003 vO0.3.pdf

There are various kinds of mistakes. Many of them cannot be corrected automatically, and
have to be corrected or deleted manually. (It is sometimes difficult to detect the wrong time
specification in Section-0.)
Header errors may lead to failure of GTS relay of the bulletin.
19



We are going to deliver handouts to you in this session.
n each handout , our desire to each of you is written.
would like to ask you to deliver these handouts to your
~ocal Point of the RBCN In order to improve the
nerformance of the CLIMAT reports.

- Please send the CLIMAT reports of stations which
are silent now.
- Please correct the erroneous CLIMAT bulletins.

You can send the CLIMAT reports through GTS or by e-
mail.

20



Use of ClimatView and Statistical analysis

!: E‘ImaEUIeW

-JMA’s Database of CLIMAT reports-
—————————————————————————————————————————————————————————————————————
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Climate Database “ClimatView”

TCC website - http://ds.data.ima.go.|p/gmd/tcc/climatview/

ME = Global Chimate Mossborieg > Chmat View = map

(LS Climate System Monitoring El Niflo Monitoring NWPF Model Prediction Global Warming Climate in

Japan Training Module News Arcl

Monthly data -— map

» ClimatView Is an interactive database launched
by JMA on the TCC website in August 2007.

| T Y > PP e e -

» Monthly temperature and precipitation data
from CLIMAT reports since 1982 are available.

= A G R SR S5 s = 0

> NMHSs can monitor the availability of CLIMAT
report over the GTS. Itis expected to facilitate
\exchange of climate data.

- | [ [ 2007-08: [ Mean Temperature(deg() |
-30-20-10 O 10 15 20 25 30 40  (degd)
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Data updating on ClimatView

Data on ClimatView are derived from CLIMAT
reports received at DWD and JMA.

Data are updated on around 9" day, 14" day

(JMA), and the end of the month (DWD+JMA).

CLIMATs at JIMA CLIMATs at IMA
D R | |
. . / / /
ChinEtYIssy ‘ oth day 14 day End of month
Database 1‘
SN 7

CLIMATSs at DWDJ

GSNMC activity

23



|

® E5F

Japan Meresrological Agendy

lelgye Climatie Center

WIMO Reglona! Climate Center in RA ) (Asia)

@wmMo

@ TCC home @ About TCC @ Site Map @ Contact us

m Waorld Climate

HOME

| what are wMo Rccs?

Climate System Monitoring

El Nifio Monitoring MNWP Model Prediction

I What's New

Global Warming

Climate in Japan Training Module Freszs release Links

I Links

WMO RCCs (Regional Climate Centers
(RCCs) are centres of excellence that
create regional products including long-
range forecasts that support regional and
national climate activities, and thereby
strengthen the capacity of WMO Members
in a given region to deliver better climate
services to national users.

I RCC Functions

WMO RCCs perform the following set of
mandatory functions covering the
domains of long-range forecasting (LRF),
climate monitoring, data services and
training.

Operational Activities for Long-range Forecasting
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 Main Products

Introduction to
ITACS

|M8mmﬁ
for Enahrsls q}?

“the Climate System

GPC Tokyo (a
Global Producing
Center for Long-

Monthly Highlights
on Climate System
(latest issue)

'._f;;,_.,- R
(e s
\\E"(\\@B/}/
Mranbiy HGNENT o
Clirrvale Systerr

range Forecasts

14 September 2012 new

» Updated Information: Climate System Monitoring
- Menthly Highlights cn Climate System (August 2012, FDF,
708KB)
- Menthly Report (&ugust 2012)
- Seasonal Report (June - August 2012

14 September 2012 new

v Updated Information: Global Average Surface Temperature
Anomalies

- Menthly Ancmalies (4ugust 2012)

- Seazcnal &Ancmalies (June - August 2012)
14 September 2012 new
¢+ Updated Information: World Climate

- Monthly Report (&ugust 2012)

- Seazonal Report (June - August 2012)
11 September 2012 new

» Updated Information: El Nific Cutlock (September 2012 - March
2013)

10 September 2012 new

» Updated Information: Climate in Japan
- Monthly Report (&ugust 2012)
- Seascnal Report (June - August 2012)

27 August 2012 new

v Grounds for Three-month Cutloolk {September to November
2012)

15 August 2012 wew
P TCC Mews No. 25 (Summer 2012: POF)
= Previcus news

» Press release

IJapan Meteorological Agency
v Japanese 25-year Refnalysis (JRA-23) and JMA Climate Data Assimilation System
(ICDAS)
v JRA-25 Atlas
» Monthly Climate Statistics for Japan
» Toleye Global Information System Centre (GISC Tolkyo)
v World Tata Center for Greenhouse Gases (WDCGGE)
v Satellite Imagery of MTSAT-2
» RSMC Tokyo - Typhoon Center

+ Meteorological Research Institute, JMA
» Meteorological Satellite Center, IMA
IRegionaI Climate Centers
v BAII Regional Climate Center (RCC) Netwerk Homepage
» Beijing Climate Center
IInternationaI Organization
» World Meteorclogical Crganization (WMQ)
¥ GCOS Surface Network Meonitoring Center (GSNMC)
» Severe Weather Information Center

» Werld Weather Information Service
» Asian Cisaster Reduction Center

= more links

@ uh—sh v BT -
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©) 58F

TR
Japan Meteorological Agency

HOME > Weorld Climste > ClimatView

ClimatView Top Page

ClimatView --- tool to see monthly climate data

WMIO Regional Climere Center in RA [ (Asia)

Please click on the area of the following map that you would like to see

@WMO

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

Detailed historical monthly data in Japanese stations are available at: h
» Notice (18 May 2011)

Explanation »
- Pl = -
» Notice (2 April 2012) A\

First of all, please read

Home | sii:iel=ac Climate System Monitoring El Niflo Monitoring NWP Model Prediction Global Warming Climate in Japan Training Module Press release Links

Some bugs in this tool were fixed. If you have used this tool before, please check the "Notice” page for details.
year |2012 ¥| month [0z ¥

1

For viewing the graphics you need the SVG Viewer.

(For Internet Explorer only. You cannot display the pictures with Mozilla.)

[ClimView] Ver.0.93] / Last Modified: 16 Mar 2007 All rights reserved, Copyright © 2004-2007 CPD/IMA

this explanation.
obd/stats/data/en/smp/index.html
JMA has started to use new climatological normals 1981-2010 on 18th May 2011. Please refer to TCC News No. 24 (Page 12).
+Select year/month

@ 1oa—Fub

(11}

25



Explanation Page

ClimatView needs Internet Explorer for Windows.

Ea
@) = lelge Climate Center
OIS s = A @)wMo
fagan Meseoologicel Apency WIVI© Regiional Climerte Center in RA [ (Asia) -
© TCC home © About TCC @ Site Map © Contact us
Home World Climate System El Nifio NWP Model Global Climate in Training Fress Links
Climate Monitoring Monitaring Prediction Warminag lapan Module release
HOME > World Climate = Climatview » Explanation
« ClimatView TOP
Explanation of ClimatView
ClimatView is a tool for overviewing and downloading monthly world climate data. It allows the user to see and obtain monthly mean temperatures, =
monthly total precipitation amounts and its anomaly or ratio at all available stations. Monthly means of daily maximum/minimum temperatures are also
available. These data are derived from CLIMAT messages via the GTS line from WMO Members around the world.
Data are available for the period after June 1982 when IMA started receiving CLIMAT messages. The current data refer to last month or the month
before, and are usually updated around the 14th of each month. CLIMAT data received at the Deutscher Wetterdienst (DWD) are also included in the
database. IMA and DWD have operated the GCOS Surface Network Monitoring Centre in collaboration (http://www.gsnmc.dwd.de/GSNMC.htm) and
exchanged CLIMAT data since 1999, IMA implements quality-checking of these data, although a few erroneous examples may remain in some cases.
Climatological normals for monthly mean temperature and monthly total precipitation are based on the period 1981-2010. The data sources for the
normals are based on CLIMAT messages received at IMA and the GHCN data distributed by the NCDC of NOAA
(http:/fwww.ncde.noaa.gov/ghcnm/v2.php). Please download the Adobe
To view ClimatView graphics, Adobe-SVG Viewer is required (for Internet Explorer only; cannot be displayed with Mo SVG Vlewel’, UnIeSS yOU have
I 1. Click on the area of interest already installed it on your PC.
0On the top page of ClimatView, a global map is shown. Clicking on an area of interest shows another map of the area with the distribution of monthly PI h Ad b
mean temperatures. The month and year are selected on the top page (the default value is the most recent month). ease nOte t at one
I 2. Distribution map discontinued support for
The user can choose the indicated area, month/year and element (manthly mean temperature, monthly total precipitation, monthly mean of daily AdObe SVG Vlewer on
maximumy/minimum temperature, monthly mean temperature anomaly, monthly total precipitation ratio, normal of monthly mean temperature and normal Jan uary 1 2009 JMA |S
y .
of monthly total precipitation). . .
Howvering over a station on the distribution map page shows the data of the chosen element and the name of the station in a pop-up balloan. maklng the new viewer
Data at all stations in the selected area can be shown as a table by clicking the "Data list” button. ¥ SyStem not USing SVG Viewer
< 1l | % '
& iRt ¥y v HEEE -
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ClimatView Top Page

[ ._ . A ~ = — oo =t s 1 A
D) = lolkyo Clinmate Center =
®) &[T / or @WMO
s Meiorseg ot Ageny WVI© Regional Climete Center in RA Il (Asia)
© TCC home © About TCC © Site Map © Contact us
Home World Climate System El Nifio NWP Model Global Climate in Training Press Links
Climate Monitoring Monitoring Prediction Warming Japan Module release
HOME = World Climate > ClimatView
ClimatView --- tool to see monthly climate data
Please click on the area of the following map that you would like to see. w
Detailed historical monthly data in Japanese stations are available at: http://www.data.yma.go.jp/obd/stats/data/en/smp/index.html
» Notice (18 May 2011)
JMA has started to use new climatological normals 1981-2010 on 18th May 2011. Please refer to TCC News No. 24 (Page 12).
» Notice (2 April 2012) A\
Some bugs in this tool were fixed. If you have used this tool before, please check the "Notice” page for details. =
+Select year/month
¥q 2012 [ Renthl o
2011 02 \
== 2010 [ 03 -
E . . 04
. 5 Y g 05
- =1 06
07
08
09
10
11
[
< il |

Ihttp://ds.data.jma.go.jp/gmd/tcc/cIimatview/notice.html @ 18—Fuh | R~
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ClimatView Top Page

g’)ﬂ%ﬁ WMIO Regienal Climate Center in RA (] (Asia) @IWMO

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

Home World Climate System El Nifio NWP Model Global Climate in Training Press Links
Climate Monitoring Monitoring Prediction Warming Japan Module release

HOME > World Climate > ClimatView

ClimatView --- tool to see monthly climate data

Please click on the area of the following map that you would like to see. w
Detailed historical monthly data in Japanese stations are available at: http://www.data.yma.go.jp/obd/stats/data/en/smp/index.html
» Notice (18 May 2011)
JMA has started to use new climatological normals 1981-2010 on 18th May 2011. Please refer to TCC News No. 24 (Page 12).

» Notice (2 April 2012) A\
Some bugs in this tool were fixed. If you have used this tool before, please check the "Notice” page for details.

+Select year/month

year month

interest

|>

Click on the area of

Ihttp:/ /ds.datajmago.jp/emd/toe/climatview/notice html @ 18—Fuh Ja v H05%
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@) Climat View / World Glimate / TGO | | B~ B O - 8=TE f-35E vl @
s
®) SRT el Cllmgte Camies , @wMo  _
bpan MetorsogictAgency W@ Regional Climerte Center fn RA I (Aska)
© TCC home @ About TCC @ Site Map @ Contact us
Home World Climate System El Mifo NWPF Model Global Climate in Training FPress Links
Climate Monitoring Monitoring Prediction Warming Japan Module releaze
HOME = Warld Climatz » Climatvizw = map
Monthly data --- map
If you move your mouse to the observation points on the map, the point's name and data which vou chaose in "Search form” are shown.
Flease click the point to see the chart of monthly data.
+Search Form .
Region: | | ¥ year/Month:[FF |2z M [z ¥
? Mean Temp.
World . .
. . . Max Temp (Monthly Mean) ble" b ne are available after pushing "Show"
Asia/Siberia in.Temp. (Monthly Mean)
Europe/MidEast Precip. —— .
Africa/Indian Ocean Mean Temp. Anomaly ' p —
North America Precip. Ratio - i
South America/Polynesia Mean Temp. Normal g—"
Southeast Asia/Oceania Precip. Normal
b w | - J T T . B P 2 \ . -
~< | 2012-08: [ Mean Temperature(degC) |
W
< L1
@ 1 oa-dak G- &m - ] o9




Too crowded! Which point is for Geneva?

@) Climat View / World Glimate / TGO | | B~ B O - 8=TE f-35E vl @

S

@) 5 oo Clitnate Cenier
LECH WIMIO Reglomal Climats Cantar in RA I (Asia) @wmMo

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

Home World Climate System El Mifo NWPF Model Global Climate in Training FPress Links
Climate Monitoring Monitoring Prediction Warming Japan Module releaze

HOME = Warld Climatz » Climatvizw = map

Surround the ar
by drawing the
while left-clicking

and pushing the Ctrl key

nouse

Monthly data --- map

If you move your mouse to the observation points on the map, the point's name and data which vou chaose in "Search form” are shown.
Flease click the point to see the chart of monthly data.

+Search Form

Region:| "| Element: |h’aarTarrp. Vl Year/Month:[F3] |22 & | 7]

ERepEUETREe S DEIEREEEY Rl  "Data List” and "Printable” buttons are available after pushing "Show"

button.

_. o | J . ,I T ‘."u ! <lfJ \ K.
- [ | [y 2012-08: [ Mean Temperature{degC) ]
i ———————————— 11} ]l:
& A a—qyb Gy W -
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| have found the point for Geneval

- HIUNNT W SUDUUL A W SILTS ITIa W Ul LaLl U

—
Home World Climate System El Nifio NWF Model Global Climate in Training Fress Links
Climate Monitoring Maonitoring Prediction Warming Japan Madule releaze
HOME > World Climzte = Climstview > map

Monthly data -—— map

If vou move vour mouse to the observation points on the map, the point's name and data which vou chose in "Search form” are shown.
Fleaze click the point to =ee the chart of monthly data.

+Search Form

Region : |Eump-E.-'MidEE|st v| Element: |MEEII'I Temp. Anomsly V| Yeq r‘fMonth : 3 3

ERe U el IEICREEES e 5 "Data List" and "Printable” buttons are available after pushing "Show"

button.
o ~———
®

[06700] GENEVA-COLINTRIN
Mean Temp. : 16.6




{= Climat Yiew / World Climate /£ TGGC — Windows Internet Explorer

6@; - | .) http:/ #d=.data jma.go.jp/e mdstoc/climatyiew /obs month jep =06 700&dt=201 2-04-30
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© TCC home @ About TCC @ Site Map 9@ Contact us
Home World Climate System El MNifio NWF Model Global Climate in Training Press Links
Climate Monitoring Monitoring Frediction Warming Japan Module release
HOME = Werld Climats > ClimatVisw = chart/table
Monthly data --- chart/table
+Search Form
Year/Month: [ [z & [o+ ] Term: [3vess o
Printable » 1 year )
2 years |
GENEVE-COIN 5ycoc [ITXERLXND AND LIECHTE
GEMNEVE-COINTRIN - SWITZERLAND AND LIECHTENSTEIN
Lon.: 6.12°E / Lat.: 46.23°N Height: 420(m)
Downkesd | --- download in text file
3p
13.0 17.4 8.7 108 14.3 79.2
17.6 22.9 12.4 77 17.9 85.2
22.1 29.0 15.5 14 20.4 72.8
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Home World Climate System El Nifio NWP Model
Climate Maonitoring Manitoring Prediction

HOME = Werld Climate = ClimatWisw = chart/table
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Japan

Training
Module

Fress Links

release

Monthly data --- chart/table

+Search Form
Year/Month: (£ [0z ¥ [04 ¥[7))
Printable =

GENEVE-COINTRIN [SWITZERLAND AND LIECHTE

Term: [syess M

r
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GEMEVE-COINTRIN - SWITZERLAND AND LIECHTENSTEIN

m /Lat.: 46.23°N Height: 420(m)

--- download in text file

Observation
Max. Temp. Min. Temp.
(Monthly Mean) (Monthly Mean)
[degC] [degC]

Year/Mon¥a Mean Temp.

[degC] [mm]

1982-06

Normal

Precip. Mean Temp. Precp.
[degC]

[mm]

1982-07

1982-08

1982-09




The text file of CLIMAT data for each station
can be downloaded to your PC!

FME REE FTW HAD BRQ ATH

D2 E & # By

E- R - - IR - T - SR R A - I IR RS [VERNORS R IR R RN E R - S |- D F - K

GEMEYE-COIMTRIN SWITZERLAND AND LIECHTENSTEIM A

fear Wonth  MWean Temp. Max.Temp. (Monthly Mean) Min.Temp. (Monthly Mean) Frecp MWean Temp. Normal Prec. Mormal

degf degC degC  mm dezC  mm

1982 & 7.3 - - 158 17.9  8H.2 =

1agz 7 wm.r - - b2 0.4 7.8

1982 & 7.9 - - 7a 19.6  80.0

1882 1 - - - - 1.6 32.3

1982 10 9.7 - - 138 11.2  96.4

1882 11 E.2 - - 1m b.7 4.9

1982 12 3.7 - - 131 2.8 80.49

1383 1 2 - - b2 1.7 E3.5

1983 2 0.4 - - 57 2.8 EB.1

1883 3 h.4 - - 4h E.4 Ed4.5

1983 4 8.9 - - 101 9.8 70.5

1383 & 1.z - - 131 14,3  78.2

1883 ® 1.7 - - Ta 17.9  8h.2

1983 7 2.7 - - 44 0.4 72.8

1883 8 19.4 - - Ta 18.6  80.0

1983 4 - - - - 165.6  92.3

1383 10 0.4 - - EE 11.2  36.4

1983 11 b.2 - - HE] 5.7 84.9

1383 12 1.2 - - 74 2.8 0.9

1984 1 1.8 - - 130 1.7 E9.5

1984 2 1.5 - - 103 .8 EE.1

1984 3 3.5 - - Ed E.4 Ed.5

1984 4 8.3 - - I8 3.8 0.5

1984 & 0.4 - - 54 14,3  78.2

1984 8 168.1 - - 48 17.9  8h.2

1984 7 19.6 - - 3 0.4 72.8

1384 8 1.4 - - I8 18.6  80.0

1984 4 13.9 - - 157 165.6  92.3

1384 10 1o.6 - - EE] 11.2  36.4

1984 11 E.4 - - B3 5.7 84.9

LU o v
I&JL?’EE?T:‘Q%[Z[J\ F1 & —%3P LT 8 HLIM




Please push “Map” button to return the map page of monthly data.
Then, you can go back to this page. L

|
Home World Climate System El Nifio NWF Model Global Climate in Training Press Links
Climate Monitoring Monitoring Prediction Warming Japan Module release
HOME = Waorld Climats = ClimatView = chart/table

Monthly data -——- chart/table

+Search Form

marsignth: [ [z [ e EE)  Term: [2lyees &
Printable »

GENEVE-COINTRIN [SWITZERLAND AND LIECHTE

30.0
27.5
25.0
25
20.0 ) |
s 8 | I . " ' l

1501 ll |

125{| |

10.0 J

7.5 ]

501 | | | ‘

25 &

0.0 |

2.5

gl “ lu\ H\ I K
75

GEMEVE-COINTRIN - SWITZERLAND AMND LIECHTENSTEIN
Lon.: 6.12°E / Lat.: 46.23°N Height: 420(m)

Downkad | --- download in text file

Temp. {degC)

Observation Normal

Max. Temp. Min. Temp. : .
Year/Month Mean Temp. (Monthly Mean) (Monthly Mean) Precip. Mean Temp. Precip.

[degC] [deaC] ldeac] ) [mm]  [degC]  [mm]
1982-06 17.3 158 17.9 85.2
1982-07 20.2 52 20.4 72.8
1982-08 17.9 70 159.6 80.0
1982-09 15.6 92.3

~ = . 44~ e a r)':ﬂ]
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Any data can be found by the station name !
' I mﬂfg@p}m - i riEp - e us

(

Home MClimate System El Mific NWP Model Global Climate in Training Press Links
Monitoring Maonitoring Frediction Warming Japan Module release
HOME > Werld Climate = ClimatVizw = data list
Monthly data list
+Search Form
Region: [ ™| Year/Month:(5 20z % [04 %[2](3)
R AN
Asia/Siberia
Europe/MidEast
Africa/Indian Ocean
North America
South America/Polynesia NORWAY 4.3 -2.0 6.2 2.6 g9
Southeast Asia/Oceania NORWAY -0.5 3.2 -3.9 33
FOKSTUGU NORWAY -2.9 -1.8 0.6 -b.3 28 195.8
ORLAND III NORWAY 3.7 -1.2 0.9 0.6 58 103.4
TRONDHEIM/VERNES NORWAY 3.2 6.7 0.1 36
BERGEN/FLORIDA MORWAY 5.7 -1.1 9.7 2.3 96 70.8
MESBYEMN-TODOKK MNORWAY 2.8 8.2 -1.7 54
OSLO/GARDERMOEN NORWAY 3.4 -0.6 7.8 -0.4 77 152.5
REMNA AP NORWAY 1.8 7.8 -2.6 o8 176.2
UTSIRA LH NORWAY 5.0 -1.3 7.1 3.2 74 97.6
STAVANGER/SOLA MNORWAY 5.8 -0.5 8.9 2.6 59 98.0
TORUMNGEN LH MORWAY 5.1 -1.0 7.1 3.2 98 262.0
OSLO-BLINDERN NORWAY 4.9 -0.7 9.0 1.6 73 146.3
HAPARANDA A SWEDEN -0.6 3.9 -4.9 o4
HOLMON SWEDEN 1.0 3.7 -1.3 81
STOCKHOLM SWEDEN 4.9 -1.4 9.1 1.5 63 225.8
VISBEY SWEDEN 4.8 -0.1 9.1 1.1 43 159.9
IWVASKYLA FINLAND 1.3 -0.9 5.6 -3.2 49 142.0
HELSINKI-WANTAA FINLAND 3.8 -0.3 7.7 0.0 58 184.7
UNITED KINGDOM OF GREAT
LERWICK BRITAIN AND NORTHERN IRELAND 4.2 ~0.9 5.2 27 121 166.2
UNITED KINGDOM OF GREAT
KIRKWALL BRITAIN AND NORTHERN IRELAND >-8 1S 8.5 31 82 150'3




Use the ClimatView

Use the the ClimatView on TCC website.

Select a station in your home country or other
country that you want to see.

Please see the chart and list at the station.
Change parameters of the ClimatView.
Download the data as a text file.



Use of ClimatView and Statistical analysis
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Exercise

»Goal: To understand the basic method for statistical
research on the impact of El Nino using Excel.

Procedure

1.
2.

o 01 bW

Select data.

Confirm the 3-month average temperature and 3-
month total precipitation.

Sort data by the phase of El Nino/La Nina/Neutral
Use the functions of Excel for making statistical tests.
Make some graphs.

Grasp the character of data including statistical tests.

If we have enough time, please make a presentation
about your result.



JMA'’s statistical research on El Nino impact

Nino.3(+) December - February @ warm (CCold 4 FWet < _Dry

60°'N

30°N

30'S

60'S | E E E | | .

30°W 0 30°E 60°E 90'E 120°E 150°E 180° 150W  120'W S0'W 60°W 30°'W

90°S

30'W o 30°E 60°E 90'E 120°E 150°E 180° 150'W  120'W o'W 60°'W 3o'w

90N

-| 60'N

30°N

-| 30°'S

60°'S

90°'s

The above map shows the regions where statistically significant climate

conditions are observed during El Nifio episodes in boreal winter.



JMA'’s statistical research on El Nino impact

Composite Map on El Nino Phase (Dec-Feb)

RED (BLUE) : normalized temperature anomaly compared with neutral phase >= 0 (< 0)
Larger filled-marks : significant at 95% or more of confidence level
Smaller filled-marks : significant at 90% or more and less than 95% of confidence level

30'W ) 30°E 60°E 90'E  120°'E  150°'E 180"  150'W  120'W  90'W  60'W  30'W
90'N 90°N
60°'N 60°'N
30N |- AR 30°N

0’ )
30°S 30'S
60°S 60'S
90°S 90'S

30°W 0° 20°F B80°F 90°F 120°F 150°F 180° 150°W  120°W an’'w A0°W 20°W



JMA'’s statistical research on El Nino impact

Composite Map on El Nino Phase (Dec-Feb)

GREEN (Brown) : precipitation ratio compared with neutral phase >= 100% (< 100%)
Larger filled-marks : significant at 95% or more of confidence level
Smaller filled-marks : significant at 90% or more and less than 95% of confidence level

30°W 0’ 30°E 60°E 90°E 120°E 150°E 180° 150°'W  120'W 90°'W 60°'W 30°W
90°N 90°N

60°N 60°'N

30°N

3ON | -+ T

30°S 30°S

60°S 60°S

90°S : : : : : : : : : : : 20°S
30°W 0° 20°F B80°F 90°F 120°F 150°F 180° 150°W  120°W an’'w A0°W 20°W




ENSO impact maps on TCC web site

(>

®) S8F @Hﬁmﬁh@

G
oliaiicnd] - ) Climate Center in ®A I (Asia) @WMO

© TCC heme @ About TCC @ Site Map @ Contact us

Home World Climate System MWPF Model Global Climate in Training Fress Links
Climate Monitoring Frediction Warming Japan Madule releasze

HOME = El Mifio Manitering

El Nifio Monitoring and Outlook

IMA operates the Ocean Data Assimilation System and the El Nifio Prediction System (an ocean-atmosphere coupled model) for

monitoring and prediction of El Nifio-Southern Oscillation (ENS0). Monthly diagnosis reports, ENS0 monitoring products, ENSO
indices and El Nifio outlooks are available on this page.

I Main Products

ILatest Products e .cces o seax

¥ El Nifio Qutlook

¥ Figures and Tables

wplanatory
¥ Download El Nifio Monitoring Indices Motes)

¥ Model forecast of 35T anomalies for Mifio regions
Animations

¥ 35T and Ancmaly

¥ Longitude-Depth Cross Section along the Equator
Gridded Data

¥ Download S5T (COBE-S5T from 1891 to the latest
month)

I Model Descriptions & Analysis Procedures |

http://ds.data.jma.go.jp/tcc/tcc/products/elnino/index.html



Method of JMA'’s statistical research

» 5 x 5 degree grid-box data of normalized temperature
anomalies and precipitation ratios are produced by
averaging all station data in each grid-box.

» Each 5 x 5 degree gridded temperature data are detrended
by calculating deviations from least square fitted linear
trend.

» Composite data of temperature anomalies and precipitation
ratios in each of El Nino, La Nina and the neutral phases are
produced.

» The differences between El Nino, La Nina and the neutral
phases are with t-test.



T-test(1)

T-test of the difference of mean value
— Sample: X,Y

— Sample size: m for X, nfor Y

— Mean: <x> for X, <y>for Y

— Unbiased variance: s?,, 52
(m-1)sZ+(n— 1)s

m+n-—2

SZ

<X>-<y> [ mn (<x>-<y>)

1 1 VYm+n S
51/+
m n
T|>t,(m+n-2)
Ifa =5%,m+n—-2=18,then t (m+n-2)=2.1

T =




T-test(2)

» T-test of the difference of mean value
— If you use Excel, then
— Mean: <x>=average(al:al0), <y>=average(b1:b10)
— Unbiased variance: s%, =var(al:al0), s, =var(b1:b10)
But, there Is easier function in Excel.
}2=t-test
=ttest(al:al0,b1:b10,2,2)
X Y 12=two sided test

If the result is smaller than 5%(significance level), the difference of
mean is significant.



Exercise 1

* Open the Excel file “ENSO-Impact.xls” on your
desktop.

— It has “Answer” sheet, “Work” sheet, “Data” sheet,
and “Nino3 5-month mean” sheet.

— “Data” sheet include temperature and precipitation
data, which are used in this exercise.

— “Nino3 5-month mean” sheet has 5-month running
mean SST anomaly in Nino.3 region.



Exercise 2

 Make a copy of “Work” sheet as "Work (x)"
(X=2,3 ...).

« Copy the data in the “Data” sheet, then paste
the data in green cell in the sheet of “Work
(X)”.

47807 Fukuoka Fukuoka
vear month temperatu |precipitati vear month temperatu |precipitati
re on re n

1979 12 )3 82 1979 12 9.3 82
1980 1 6.2 57 1980 1 6.2 57
1980 2 5.1 32 1980 2 5.1 32
2011 10 19.7 127 2011 10 19.7 127
2011 11 16.3 166.5 2011 11 16.3 166.5
2011 12 8.5 38 2011 12 8.5 38

N _ ~ ~ ~

Y
Copy » Paste

The “Data” sheet The sheet of “Work (X)”



Exercise 3

* Confirm three month average temperature and
three month total precipitation in the Work(1)
sheet.

* Values are automatically calculated in the blue-
colored cells, when data exist for consecutive
three months.

. . . Fukuoka/J
— Since we consider the El Nino— sy
. month mean month tota
aS SeaSOnaI phenomenon event e temperature precipitation
b)
EL 1979 12
we make these calculations. f—{1& B . 7
NE 1980 3 9.6 267
NE 1980 4 14.1 468
NE 1980 5 18.6 502
NE 1980 6 22.2 1285
NE 1980 7 24.2 1899
NE 1980 8 23.9 1929
NE 1980 9 21.7 1244
NE 1980 10 18 473
NE 1980 11 12.7 328
NE 1980 12 8 194




Exercise 4

Column E is the 5-month mean SST deviation for
Nino.3 region and column F indicates the El Nino/La

Nina/Neutral phase.

— However this definition is not same as the El Nino/La

Nina Event that JMA defined officially.

f you want to research the impact of other climatic index,

such as the western Pacific SST anomalies, or the Indian
Ocean SST anomaly, you just have to change the

column E and F.

5 month mean
SST deviation
(NINO.3)

ENSO
event

k|

0.6

EL

0.5

EL

0.4

NE

0.3

NE

0.3

NE

0.3

NE

0.3

NE




Exercise 5

 Copy and paste the calculated data (value) to
the next blue cells.

Copy the cells from column “ENSO event” to column “3
month total precipitation”. Then select the cell “L3".

On the <Home> tab, click ¥ of <Paste>, and then select
<paste value>. If you did not do this work, the 3 month
data are unreasonable after next process.

Fukuoka

5 month 3 month (3 month
mean SST| ENSO mid— mean total
deviation event YL month temperatu |precipitati
(NINO.3) o

0.6 [EL 1979 12

0.5 |EL 1980 1| 6.866667 171

0.4 [NE 1980 2| 6.966667 221

0.3 [NE 1980 3| 9.566667 267

—

Copy lf

Fukuoka
3 month |3 month
ENSO mid— mean total

event YeEr month temperatu |precipitati
o

S~—

T\

Select these columns. Then on the
<Edit> menu, click <Paste
Special>, and select <value>

The sheet of “Work (X)”



Exercise 6

 Next, sort the data.

— Click a cell in the pasted column from “ENSO
event” to “3 month total precipitation”.

— On the <Data> menu, click <Sort>.

— In the <Sort by> box, click the column of "mid-
month” with <Ascending> sort option, and <Then
by> box, click the column of “ENSO event” with
<Ascending> sort option, and then click <OK>.



Exercise 7

 Statistical results are shown from column “R”
to column “W” except the result for Dec-Feb
(mid-month = 1).

Statistical result (Dec.1978-Dec.2011)

mid—month=1 DEC-FEB
3 month temp t-test
el nino neutral la nina el-ne la—ne
average 7.25
No. T 12 10
Var 0.43 1.5 0.60
3month prec t—test
el nino neutral la nina el-ne la—ne
average 196.40 203.08 197.10 80.3% 82.4%
No. 10 12 10
Var 5036.88 2809.36 5073.66
mid—-month=2 JAN-MAR
3 month temp t—test
el nino neutral la nina el-ne la—ne
average 8.43 7.88 8.16 27.0% 53.4%
No. 6 17 9
Var 0.32 1.3 0.75




Exercise 8

phase using “average” function.

average using “ttest” function.

The Number of month in El Nino, Neutral or La Nina

Average in El Nino, Neutral or La Nina

Significance probability

Please calculate average temperature in each El Nino and La Nina

After that, calculate the statistical significance on the difference of

Variation in El Nino, Neutral or La Nina

=AVERAGE(0O3:012)”

midtmonth=1 /D/EC—FEB
3 month temp t—test
el ry}n{ neutral la nina el-ne la—ne
average /m 1.25 A A A
=
No. F | 10 12 F [ 10
Var  w | 0.43 15 | 060

=TTEST(03:012,023:034,2,2)”

=AVERAGE(0O13:022)”

=TTEST(013:022,023:034,2,2)




Exercise 9

« Confirm a graph of the average of the three month
mean temperature for each phase. You may change
the graph options.

« Confirm a graph of average of the three month total
precipitation

Temperature Difference of temperature

for each phase. zgﬁ N
» Grasp the character : Nzl NS S

. . = T N
of data including | '
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ENSO and Fukuoka (Japan) temperature

In El Nifio phase, there is a
tendency of lower than neutral
temperature from June to
August.

Temperature
30.0
25.0
20.0
15.0 == ¢|nino
= neutral
10.0
== |3 nina
5.0
0.0 T T T T T T T T
L F T F Ty L £ & & &5
o @’@ & @v@ & @"Q S & & &
mid—month=7 JUN-AUG
3 month temp t-test
el nino neutral la nina el-ne la—ne
average 2549 26.29 26.23 2.6% 87.5%
No. 9 16 Ji
Var 0.46 0.8 0.47

Difference of temperature

== EL-NE(°C)
= LA-NE(°C)

58




ENSO and Fukuoka (Japan) precipitation

Precipitation _ _
500 In La Nina phase, there is a tendency of
800 heavier than neutral precipitation
700 from September to November.
600
500 . | mid-month=10| SEP-NOV |
M elnino T T T
400 - | |
200 M neutral 3month prec t—test
M lanina el nino neutral la nina el-ne la—ne
200 1 average 331.44 409.33 280.27 13.3% 1.1%
100 - No. 9 12 11
0 Var 5010.53 18218.24 5769.42
D
| . ol LAN AR
| mia—montn—4£] UAINT IVIAN
3month prec t—test
el nino neutral la nina el-ne la—ne
average 308.58 231.88 246.22 0.6% 54.5% . L.
No. 6 17 9 Ratio of Precipitation
Var 4526.84 2206.86 5203.19 160% I~
140% { \ A
[ mid-month=3| FEB-APR
, . 120% -
3month prec t—test ‘j
el nino neutral la nina el-ne la—ne 100% -
average 364.92 275.42 289.21 0.2% 64.3% son \,/
No. 6 19 7 == EL/NE(%)
Var 4154.84 2651.59 9758.49 60%
== LA/NE(%)

In El Nino phase, there is a tendency of heavier
than neutral precipitation
from January to March and from February to

April.

40%

20%

0%




Thank you!

JMA Mascot Character ° ’
‘Hare’ means sunny weather in Japanese
‘Hare-ru’ means ‘it becomes sunny’.
‘Run-run’ means happiness feeling.



