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Goals of this lecture

0 understand what is iTacs.

'0 understand the basic concept and
operation.

To draw some figures such as -
— 2D-map (Latitude-Longitude map)
— Time series

— Cross section (vertical, Hovmoller
diagram etc.)

— Statistical analysis

To make a physical interpretation of
the map made by iTacs.




Basic operation of iTacs
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What's iTacs?

[t stands for “Interactive Tool for Analysis of
the Climate System”.

« Available on web browsers through GUI. No
additional software or plug-ins are required.

« Persons at NMHS can use iTacs with personal
IDs.

JMA

Reanalysis Data Request

Forecast Data » iTacs %
Operational : —
Analysis Data Reply £ 2N

On web browser

|
Satellite Data \
CLIMAT cees




Available data

Atmospheric analysis data U’”’Hk‘

— The Japanese 55-year Reanalysis (JRA-55) since
1958

— Outgoing longwave radiation (OLR) data provided
by NOAA since 1979 (SAT)

Oceanic analysis data

— Sea surface temperature data by COBE-SST since
1891 (SST)

— Oceanographic condition analyzed by
MOVE/MRI.COM-G2 since 1958 (MOVE-G2)

Forecast data

— Outputs of JMA’s one-month prediction model
Others

— Major SST Indices, CLIMAT reports, and user-input
data (CSV format)
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Samples of charts

 Various types of charts and statistical
evaluation are available.
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What's iTacs?

« |Tacs is one of the most useful tool
and it will strongly help you in the
climate system monitoring.

« It costs less time to visualize the data,
more time to diagnose the climate
system!

iTacs Interpretation
Diagnose

-~
-
-
-
-
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Application for using iTacs

« Registered users can access iTacs at the Tokyo
Climate Center (TCC) website.

TCC welbslit@ (http://ds.data.jma.go.jp/tcc/tcc/index.htmi)

o) S8F lolye Climate Center

Japan Metearalogical Agency

WMo Reglenal Climate Center in RA Il (Asia)

iwMO

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

Climate -
World Climate System (=) (T WP LIt clonat CBloes I TI'B\:IH"IQ Press release Links
. Monitoring Prediction W 1 =
Monitoring

HOME

| what are wmo recs

WMO RCCs are centres of excellence...

I RCC Functions

Operational Activities for Long-range Forecasting
Operational Activities for Climate Monitoring
Operational Data Services, to support operational LRF and
climate monitoring
GPC Toky
Products of lor
(GPC) Tokyo
ensemble pres

Training in the use of operational RCC products and
services

I Latest Updates

World Climate Updated: 15 Feb 2016
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El Nifio Monitoring Updated: 10 Feb 2016
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http://ds.data.jma.go.jp/tcc/tcc/index.html
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Standard procedure (1)

Select Analysis or
Forecast dataset

Setting Data

parameters

Setting
Graphic
Options

Data Submit

Draw map

User Infomation Logout Reload Help

ser ID: XXXX

o PArameters for Chronological

data setting parameters

-Dataset, Element, Data type -Time unit, Showing period

Analysis Dataset

Datal

U T ———————— —— —— 1

1 Dataset Element Data type Area Level Time unit Showing period |

iss1’ | |seasurface Data x| [HIST E e EEnE =| [MonTHLY =] [rance =] 1

I Temperature (S5T) [('l jLac [-90 -Iso Ave T [ Ave Fvear-:n-yearlzon '| —|2013 '| 1
Pron: Io_ -e0 A T 7 Time filter [3 =[5 = 1

e ———— i g Sy

I vector ™ sD
Derivative: I lon I lat

Analysis method, | -Analysis method-

Geophysical parameters
-Area, Level

I Use parameter code

= Analysis method setting
Analysis Data Submit
‘ -DATA1_DATA2, SUBTRACT, REGRESSION_ANALYSIS etc.
Datal
[ssT e 2 J [ McN'l.":T: umJ Shr:;:i: jud
I ave P vear-to-year [2011 7] - [2013 7]
I Time filt [ =[5 =
erivative: on ai \
r/ﬁws\;mﬁhﬂ DAT_M fATAZ B \ _________________________ '
|
In some cases, |°** !
. I Dataset ~  Element Data type Area Level Time unit Showing period
Data2 setting | LI i -
needed. - Mso tonfo 60 A I Time filter == :
|
1 [



Standard procedure (2)

Select this tab

Select parameters Gra ph IC Optlons

Graphic Options -Contour, Shade, Color Bar, Axes

Select Analysis or
Forecast dataset

W Show Contour Labels

Settl N g Data Colorizing [COLOR 3] Show Color Bar I Polar Stereographic: [North pole =] Mo Seale Labels
Drawing: [SHADE =] I ser Contour Parameters for datal I Logarithmic Coordinates  Draw Credit inside
pa ra I | ete rS megn Formes Lpro 8 imenal | mr | max| A ™ Apply All Pics
Font: Idefault vI ™ Set Contour Parameters for data2 r Flip the X-axis m Flip the Y-axis gl -
Color Table: IRainbaw vI prsaal; I Al | LSS I " Mo Caption 2
I Set Vector size: I [inch] value: | skip: |1_

Setting
Graphic
Options

I Detailed Options for Image
AN

Check here, Detailed )
Options field are

I . 5 apply Default :
shown ) —
A)
a 1
. contour  Seyle: | default =] color: [rainbow =] 1
Data Su bm It . : . label P format: [ thickness: |1 size: [0.09 skip interval [_ :
Hnal}r5|5 Data Submit comoulv line thickness: [3 | i
levels color
‘\ thin contour: ™ :
1 not to draw. I . 1
: marker type: | closed circle =] :
1 line style Isohd ;] color. Iblack ﬂ thickness |6 1
1 grid style lnone E] color [ounge 3 1
D ra W I I Ia p 1 vector label [ vector head size 1
define rainbow color
IR W : color bar portrait ™ x: | v:| scale: [1.0 :
1 1 1 1
Detailed Options i i
1 About Axis 1
1 1
for Image x = :
. . About M
-Graphics, Axis, Map y out e ]
: Forimage 1 apply :
[ 9 J

Data
download



Latitude-longitude map (1)

« Let’s chart monthly sea surface
temperature (SST) in December 2015.

DATA1 SST t HIST lot = —80:90 = 0:360 level = 1:1
ti 2015120100: 201512D1DD ave = 1MO

90N
30N A

QP o

305 1

605

90S




Latitude-longitude map (2)

Element Data type II

SST ~ SeasSurface Data  » HIST i ALL - 1 vIIMCINTHLY - RANGE + ||
Temperature (SST) [( = t -90 - 90 Ave [ ] Ave [Year-to-year 2015 = 12 =
i i !
!on' 0 T Ave [ IDTime filter 2015 - 12 -

Analysis method: -Analysis method-

« Set each item in “Datal” as follows.

« Dataset SST

« Element Sea Surface Data > Temperature (SST)
« Data type HIST (meaning historical data)

« Area ALL

« Level 1 (i.e. surface data)

 Time unit  MONTHLY

« Showing period “RANGE"; 2015 12; 2015 12

15



Latitude-longitude map (3)

2. Select

1. Select “SST" in the “dataset” field.

— Various datasets are available;

Datal
O Dataset O Element Data type Area
55T 0 Sea Surface Data *  HIST - ALL -
Temperature (S5T) [{|LJ Lat: -90 - 50 Ave [C]
-elementZ2- - 260 Ave |:|
Temperature (SST) [C.Deqg.]
lce concentration (ice=1 no_ice=0) [fraction]
Derivative: [l lon [ lat
Elements and
Analysis method: -Analysis method- v thelr unlts

CLIMAT, INDEX, JRA-55, K1EM, OCEAN-DATA, SAT, SST,

USER-INPUT etc.

“Sea Surface Data”
and “Temperature” for “element2”.

for “elementl”

Available elements and their units will be shown in a listbox.

16



Latitude-longitude map (4)

Datal
Dataset Element Area Level Time unit
S5T * Sea Surface Data - HIST |: - 1 * MOMNTHLY -
Temperature (SST) [C = §j| -Data_type- Do- - 90 A Ave Year-to-year
- 360 Ave Time filter
Vector sSD
Derivative: lon 2] lat

Analysis method: -Analysis method- g

3. Select “"HIST" for “Data type” .
Available options are as follows:

—  HIST : Historical actual analysis or observation data.
— NORM : Climatological normal data (averaged from 1981
to 2010).

— ANOM : Anomaly data (HIST - NORM: difference from the
climatological normal)

— ANOM_SD : Anomaly data normalized by their standard
deviations. 17




Latitude-longitude map (5)
©

Level Time unit Showing period

1 * DAILY - RANCE -
Ave Year-to-year 2016 ~ 1 -

Time filter 2016 = 1 -

I Data type
HIST

1 -
1 -

Only “1” level in
this case

4. Select “ALL" for “Area” .

— You can set/change the area more
precisely with setting boxes.

5. Select “1” for “Level” .

— Options in the “level” menu will change
depending on your selection of “element”.

18



Latitude-longitude map (6)

O 0 |

Data type Area Time wnit Showing period
HIST - AlL - 1 MOMNTHLY o RAMGE -

Lat: -90 - 80 Ave [ [ ave [Clyear-to-yed 2015 v 12 -

Lon: O - 2G0 Ave [ [C] Time filter 2013 = 12 ~

6. Select “MONTHLY” for “Time unit” .

There are several styles for range selection: DAILY, PENTAD DAY,
MONTHLY and ANNUAL

/. Select “RANGE” for “Showing period” and “2015 127
for both upper and lower boxes (left box: year, right

box: month).

Available options are as follows:

RANGE: Setting the start and end points of the targeted time
period.
YEARS: Setting individual years.

INDEX: Setting a SST index border to pick up years. (e.g. NINO.3)
19



Latitude-longitude map (7)

8. Finally, click the “Analysis Data Submit”
button and the image will be displayed.

Datal
Dataset Element Data type Area Level Time unit Showing period
SST ~ SeaSurface Data - HIST - ALL - 1 * MONTHLY - RANGE -
Temperature ($5T) [( = Lat: -90 - 50 Ave [0 [ Ave [Cyear-to-year 2015 ~ 12 -
Lon: 0 - 360 Ave [ O Time filter 2015 ~ 12 ~

[ vector 5D
Derivative: [ lon [ lat

" - i - - DATA1 SST t HIST | 90:90 1|
ethod: -Analysis method tinoe o 2015:"-‘20100 Sui51257

CPD /JMA

90N

E parameter code .= e~
o A
Analysm Data Submit n
30N A

EQ 10

30S 1

605

SST in December
2015




Anomaly chart (1)

« You can draw anomaly (i.e. the difference
from the climatological normal) chart.

Select “Data type” “ANOM”
— Data type Anomaly data (HIST minus NORM)

DATA1 SSTti st ANOM_ la =90:90 lon = 0:360 |evel = 1:1

g
= 2015120100 2015120100 ave = 1MO

Analysis Data Submit

SST anomalies in a0s
December 2015

60E 120E 180 120W 60W

-25 -2 =15 -1 =05 0 0.5 1 1.5 2 2.5 3



Anomaly chart (2)

« Changing intervals for contour/shading, you
can easily see the above- and below-normal
SST areas.

. |

,,@éracrl)ﬁlc( e @ Set these boxes as

i _ _ follows
Options Graphic Options interval: 0.5, min: -2.5, max: 2.5

L
1 g. COLOR - Show Contour Labels [Tl Polar Stereog
ecking

SHADE - [C] Logarithmic {

th |S bOX S — | set Contour Parameters for datal [ peverse the A

ront aefault - interval: 0.5 min: -2.5 max: 2.5 [ Flip the X-axi
‘ Color Tabll Blue - Red -~ LI Set Vector size: [[I No caption

90N

@ Select “Blue - Red” "=

Analysis Data Submit

90s
0




Area setting (1)

Datal
Dataset Element Data type Level Time unit Showing period
[ssT | |sea surface Data x| |HIST ~| ~||MONTHLY =] [RANGE =]
[ Temperature (SST) [(¥] ™ Ave ™ vear-to-year[2015 ¥] [7 =]
I Time filter m [7_3
I” vector I" sD
Derivative: I lon [ lat
Southern border Northern border Available options are
- | as follows:
3 type Area Level - ALL
d ALL - ] -
—La|45 55 A—I'I _I- - ASIA
o B - . . gen
e ~ i - Tropical Pacific
Lon: |100 - [300 Ave _ Tropics
- Indian Pacific
Western border Eastern border etc

Setting boxes will appear in the “Area” field and
after selection for more precise area adjustment.

23



Area settlng (2)

« Change the center

lat: -90 - 90 =
(90S) (90N) fofs

Lon: -180 - 180 -
(180W) (180E) =

Change the area

50N
40N

Lat : -45 - 55 -
(455)  (55N) -’zz:
Lon: 100 - 300

(100E) (300E=60W)

405
100E  120E 14DE 160E 180 160W 140W 120W 100W BOW  6OW

I I | I [ I I —
-25 -2 -15 -1 -05 0 05 1 1.5 2.5

You can adjust zonal and meridional range by setting
“Lat” and “Lon” parameters in the “Area” field. 24




Time setting (1)

- Setting for a consecutive period.

<Calendar>
2012 2013
JFMAMIJASONID JFMAMIJASOND
l ..... Startone3_monthaveraged ............
Time unit Showing period month map tg[wg(?:-Z/lz-ZOlB/z
[MONTHLY =] [RANGE ~| " A
IF_AEEJF Tear-tﬁ-yea.'lzﬂlzgj_ 12 « ‘ > "
ime filter M_E:EI End
. month
--------------------------------------------------------------------------------------- é-lé.a";‘.t.".".".".-_.II_-I::'-I:..e"é..-].-.L.I:'i:llallr].‘t-h".ll;i:]-é-ﬁé.-Falr:.."."“
Time unit Showing period | month 2012/12;2?}"3/];’ 20113 /

MONTHLY =] [RANGE ~] e Sw
—— - — i 3
1" Avell” Year-to-yean|2012 =| |12 ~| > ' S
“" Time filter g 2012 =| |2 = ) : _
Ii —— —— — -_-! E nd ! SSoucns - 2 ‘h ™ - . m L .a v‘. m‘: "m“ ”n
prev next animation top




Time setting (2)

- Setting for a specif

ic period of each year.

<Calendar> -
Target 5070 :IFMAM ] ,, arget period Check
years | 2011:JFMAMI2ZASOND eC
2012:JFMAMIIJASOND 4/ N - 7
2013 :JFMAMIIJASOND Yeartoyear
Target ........ . H‘é";i'LVe"éF-"MAM'"é'&'é?ég'e"a"H%ga""g
. Time unit showing period years w ss'"'mg'wmmmw'm‘“’ MAM 2010 ~N
[MoNTHLY_ 7] [RANGE - MAM 2011 | :
¥ Ave ¥ yeartoyeay| 2010 ] -[2013 = e MAM 2012 (~
Tog-ie T TS 1o B MAM 2013 |
9 averaged

Four MAM averaged maps

Uncheck

-------------------------------------------------------------------

Target MAM 2010, MAM 2011, MAM 2012, MAM 2013
Showing perio. YE€AI'S e
RANGE |
I[.iAve M Yeartoyear] 2010 7] -[2013 =
Time filter '3 =|-[s =] |
| . - b - -' =




EQ

308

60S

Al SAT

2016 as shown below.

Exercise (1)

Show OLR anomalies averaged over the
period from December 2015 to February

The dataset “SAT" is available to show the

OLR field.

30 evel = 1:1
lrn 2015120100 2013020100 ave 3MD

gns A I.I A

-55 -45 =35 =25 -15 -5

|
15 25 35 45 55

Longitudinal
border is set at
not 0° but 30°W
SO as not to get
across Africa and
Europe.



Answers to Exercise (1)

Analysis Dataset

Datal

Lat : -90 - 90

(90S) (90N)

Lon: -30 - 330

(30W) (330E)

Dataset

Data type | Area I Time unit Showing period

[SAT V| |OLR [W/mA2]

v Al vl I v|[MONTHLY V| RANGE Vv

Uvector [1sD
Derivative: [lon [lat

jlat[90  |-[s0 |ave O § M Ave [Year-to-year[2015 v[[12 v
ILon: |-30 |-[330 Jave O (I Time filter i [2 V]
| |

L ——— |

Graphic Options

Colorizing:

Drawing:
Image Format:

Font:

W Show Contour Labels
Wl show Color Bar

et Contour Parameters for datal :I:l Reverse the Axes

[ Polar Stereographic:
= P [ No Scale Labels

[] Logarithmic Coordinates (] Draw Credit Insid

Color Table: [Elue - Red

L'

[ Iset Vector size:

10 min: |-

L1 Apply All Pics
picture size

||:| Flip the X-axis LIFlip the Y-axis

[inch] value: [INo Caption

1]

%

Set these boxes as follows
interval: 10, min: -55, max: 55

28




Exercise (2)

« Show 200-hPa velocity potential anomalies
and in DJF 2015/16 (Dec.2015 - Feb.2016)
as shown below.

« The dataset “JRA-55" is available to draw
the velocity potential.

DATA1 JRA—-55 chi37 ANOM lat = —90:90 lon = —30:330 level = 23:23
time = 2015120100:2016020100 ave = 3MO

CPD/JUMA

60N
JON -
EQ
305 1

605

905 0 60E 120E 180 120W 60W

| | | | | | [ | I 29
-55 -45 -35 -25 -15 -05 05 15 25 35 45 55




Answers to

Exercise (2)

Datal

Dataset Element Data type Area Level Time unit Showing period
[JRA-55 v||Pressure Levels v| [ANOM v| AL v|  [200hPa V|[MONTHLY V| RANGE Vv

|x (Velocity Potential) V| Lat: |-90 -|90 Ave [ M ave [lvear-to-year|2015 V|12 V|

Lon: [0 |-[360 | Ave [ Ll Time filter [2016 V]2 V|

X (Veloaty Potentlal)

Graphic Options

Colorizing: | COLOR W
Drawing: | SHADE hd

Wl show Contour Labels
W show Color Bar

[ Polar Stereographic:
2 P [INo Scale Labels

[ ] Logarithmic Coordinates

Image Format: blSet Contour Parameters for datal

Font: |default v interval: |l J min: |-5.5

max: 5.5 [ {Flin the K.n'lf.|_|FI|n the Y-axis

Ul Draw Credit Inside

| | Reverse the Axes Dﬁppl‘y‘ All Pics
|

Color Table: |Blue - Red w| Llset vector size: [inch] value:

DATA1  JRA— 55 chi37 ANOM =90:90 lon = —30 330 level = 23:23
time = 2015120100 2018020100 ave =

—|5kip: II_I

90N

60N+

30N+

EQ+

3054

6054

90s

[ I I [ I I
-55 -45 -35 -25 -15 -05 05 15 25 35 45 55




Multiple Data

- DATA1_DATA2 : Overlay two kinds of
items on one map at the same time.

— Contours are overlaid on a shaded map.
- SUBTRACT : Map the difference of two

data.

— This function is mainly used to show time
variation or the difference between two

levels.

31



DATA1_DATAZ2 : Overlaying two data

« The Datal is mapped as shading, and Data2

IS mapped as contours.

*As an exception, Data2 is mapped as shading when Datal is
mapped as the type of vector or streamline.

Dataset Element Data type Area Level Time unit Showing period
[IRA-55 || Pressure Levels v| | ANOM v|  |Tropical Pacific v|  [850hPa W|[MONTHLY  v| [RANGE V|
Y (Stream Function) Lat: |-40 | |4D |A-\-e O Mave []year-to-year |2015 W|[12 v
ton:[1o0__|-[300___lave [ [l Time filter i [2 V]
Ovector CIsp This area will appear after

erivative: [1lon [Jlat

O D || “DATA1 DATA2”" is selected.

O Data2
Dataset

Element Data type Area Level Time unit Showing period

[|RA-55 v|[Pressure Levels v| [HIST v|  [Tropical Pacific v|  [8s0hPa “|[MONTHLY V| [RANGE v|
W (Stream Function) w Lat: |-40 |- |40 | Ave [ Wl ave [lyear-to-year |2015 w|([12 v
Llsp lon:[100 |-[300 |ave OJ L1 Time filter i [2V]

1. Set the “Datal” field.
2. Select “DATA1_DATA2" in the “Analysis method” box.
3. Setthe” " field and submit. 32



DATA1_DATAZ2 : Overlaying two data

 The sea level pressure (Data2) is mapped as
contour, and its anomalies (Datal) is mapped

as shading.

Sea level pressure
in December 2015

Anti—cyclonic e C\/clonic

anomalies b= oo lon = 106:3 anomalies

CPD/JMA

405+ = — -
100E 120E 14DE 150E 180 1EDW 140\\' IZ{IW 100\\' Bﬂ'# EO'H

| | | | | I
-55 —-45 -35 -25 -15 -05 05 1.5 2.5 3.5 45 5.5

33




SUBTRACT : Datal minus Data2

The value of “Datal minus Data2” will be

mapped.
1. Set the “Datal” (the base data) .

2. Select “SUBTRACT" in the “analysis method” box.

3. Set the” " field and submit.
SST anomaly difference

C)Data 1

Dataset Element D Showing period

SST ~ Sea Surface Data * AN RAMGE =
Temperature (S5T) [C « |2D15 * 12 -
2015 [~] 12 vl

Vector sSD
Derivative: [l lon [l lat
thalysis method: SUBTRACT -

ODataZ e T
Dataset Element Showing period Datal mlnus Dataz IS
85T « Sea Surface Data - RANGE 1
Temperature (S5T) [C = ar 2015 ~ 10 ~ mapped (In t_hls Case,
Esp 205 - 10 -] | December minus October).




Multiple Data

« In a similar way, users can also perform
the four basic arithmetic operations of
two data by using the corresponding
analysis method.

Analysis
M ed value Usage example
method app 9 P
Addition
AR (“Datal” plus “Data2”) -
Difference Time difference,
SUBTRACT (“Datal” minus “Data2”) vertical shear.
MULTIPLY Multiplication _

(“Datal” times “Data2”)

Division Precipitation ratios

DIVIDE B yog - " ~ ("HIST” divided by
(“Datal” divided by “Data2”) “NORM").
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Line graph & Cross section diagram
« Time series and profile graph are useful to see
the variability or spatial structure simply.

Dafily Eime = [Lomeiiaingl

§SCLICS




Daily timeseries

Dataset Element Data type — Area Level Time unit Showing period
[SAT V|| OLR [W/mA2] V| ANOM v [ALL V| 1 v|[DAILY V| RANCE v
Lat:|—10 |—|][} |Ave LJAve [lyear-to-year|2016 V||5 V|1 WV

L Time filter 2016 W|[|8 v|[31 Vv

Lon: [90 |-[150 | Ave ¥

[ wvector L1SD
Derivative: [lon U lat

1. Select OLR anomalies for Daily timeseries of
element boxes. OLR anomalies
» The area covers the Maritime )
continent. 01
> Check “Ave” boxes. ol
3. Select “DAILY” for time unit,
and showing period o
» Showing period: 1 May 2016 - -
31 Aug. 2016.

« Similarly, you can draw monthly or annual
timeseries by setting “Time unit”. *



Inter-annual timeseries

Dataset Element Data type \'./ Area Time unit Showing period
[JRA-55 v/|[Pressure Levels v| [ANOM M [Al v| [MONTHLY V| [RANGE V|
¥ (Velocity Potential) v Lat: |-1 0 | = |1 4] | Ave W 200hPa Lave M ‘r'ear-tD-\,-'ear| 1958 V|-|2016 V|
lon:[90  |-l1s0 |Ave M [Time filter [5 v|-lgv]
L vector (5D
Derivative: [1lon [lat
1. Select 200-hPa velocity Inter-annual timeseries of
potential anomalies for 461”222? O((')\/'?F’)a" Aetlfcft)
-hPa velocity
element boxes. potential anomalies
5—m— | CPU/JVA |

> The area covers the Maritime 3
continent. 2
> Check “Ave” boxes. 3
3. Select “MONTHLY"” for time -«
unit, and showing period
» Check “Year-to-year”.

> Showing period: 1958 - 2016, .

-4 T T T y T T T T T T T
5 - 8- 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015



Vertical and lat/longitude profile

L
Vertical profile sSelect bottom 3
and top level - 7.
Area Level Lo unit snowing period "
| AsiA - 1000hPa v HWIONTHLY = | %8
Lat: |25 -|35 I.-—‘u_.-'e FH1hPpa  =|I Ave [ vear-to-yea ]TS;”?_LI 38:
on:-l120  -[130 | Ave ¥ [ Time filter (2015417 =~ 100 1
200
Check Set a specific
(Regional mean) period IS -
“Logarithmic Coordinates” Height anomalies
option is recommended in ™ Polar Stereographic: [Nor averaged over 25°-
vertical profile graph. | i¥: Logarithmic Coordinates 35°N, 120°-130°E
= L 271 .dt
« Lat/Longitude profile
211
Level Time unit Showing period 181
500hPa | [MONTHLY =] RANGE 'I 151
Ave ¥ WsoohPa x| M Ave I vear-to-year| 2015 | 121
Ave [T ™ Time filter 2015 j 94
o B
3_
Check either “Ave” Select a 0
boxes Specific Ievel S0E G 120E 130E 140E 150E 160E 170E 180
(latitudinal or and period Longltude profile of 500-
longitudinal mean) hPa height anomalies over

25°-35°N



300

5004

7004

1000

Cross section diagram

« Cross section diagram is also useful to see the
variability or spatial structure.

SON

40N 1

30N 4
0
0, N
-2
) = 10|
EQ-
40E 60E 80E 100E  120E 140  160E 180
-8 -6 —4 -2 ] 2 4 6 105 - r
80 00E 120E 140E 160E 180
| | | |
-45 -35 -25 -15 -05 0% 15 _25 35 45 55
1007 AL
200+ 2
2] 0 2
50N (] 0
7 L 0
2 o -2, ~7]
3004 40N .
son] ° z 0 0 2 °
o ’i g -r o
20N ol - g 3 ¢
500 2(f . 4 f
2 g A
10N - 2 .
700 @ ' g - 3
EQ ¥
2 4 5 0 2 o
2 z 4 __2
2 4 =2
1000 0 e 105y JUN JuL AUG SEP oct
1 EQ 10N 20N 30N 40N 50N 60N 70N  BON . : : : :
I I—



Vertical cross section
« Latitude-height cross section Set a specific

eriod
Input southern and —— P =
Datal
northern border
Dataset Element Data type :
[IRA-55 v||Pressure Levels v| | NORM V| RANGE WV

1000hPa % [l MOMNTHLY I"“"|
Lat: ﬁ-lﬁi- 100hPa vV Ave [ year-to-yea

U Time filter

w (Pressure Vertical 2016 V|| 6 W

2016 V|8 W

| |
Time unit |Shcwing period

Input western and

eastern border and Set bottom
check “Ave” box. and top level
100 -~ : -

I Polar Stereographic: I MNorth
LY Logarithmic Coordinates

A

“Logarithmic Coordinates” is ]

recommended to draw vertical c

profiles. = -

T

Latitude-height cross section of
normal pressure vertical velocity | 7001
averaged between 90°E and o Dy TR | L
150°E in summer 2016 —

—0.055-0.045-0.035-0.025-0.015-0.005 0.005 0.015 0.025 0.035 0.045 0.055

> 4

Latitude



Time cross section
- Longitude-time cross section Set a specific

Datal 505-509N averaged 27101

Dataset Element Data type ea Level Time unit Showing period
[JRA-55 v || Pressure Levels v| | ANOM v AL v 200hPa V| |DAILY v| RANGE Vv
y (Velocity Potential) v Lat:|-5 -|5 Ave M| 200hPa  ~| [ave [ vear-to-yea[2015 W[5 W|[1 W
Lon: [0 |-l360 | Ave LlTime filter 2015 V|10 V|31 v
[vector [1sD
Derivative: [ 1lon [Jlat 200 - h Pa
DATA1 JRA—55 chi37 ANO lon = 0:360 level = 23:23
. . tim 2015050100 2015103100 av = 1DY
Graphic Options . | —
Contour interval:3 —
Colorizing: WIShow Curiaw. —— —
Drawing: m WIshow Color Bar | JUN2015- - ‘}
S

Image Format: WISet Contour Parameters for datal
nterval: |3

w I set vector size: I:I[inch] value: I:I skip: EI JUI2015.‘ — S ‘

BIue_Red q*UI2015 ‘:-'
colored shading E
Longitude-time cross section of |
200-hPa velocity potential s
anomalies averaged over 5°S -
5°N from 1 May to 31 October 0 i ICIN

— T
2015. =

Longitude



Time filter

« Time filter should be used to create a time
series image in the climate analysis.

« Climatological events are emphasized by a
time filter, because it can remove high

frequency variations.

Checking “Time filter” box, you

can select two types of the
time-filter. @ »

_ Ave I Year-to-year
O Running mean: Smooth the v Time filter

original data simply.
O Lanczos filter: Pick up the
given period component and

mean them based on Duchon
(1979).

Time unit
NTHLY v

Running mean
Lanczos Filter

E
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Running mean daily timeseries

atal
Dataset Element Data type Area Time unit Showing period
SAT v/|[OLR [W/m~2] v| [ANOM [ALL vl [DAILY v| [RANCE |
Lat:|-1ﬁ |-|ID |.i'u-'e ] [ Ave D‘r’ear-to-year 2016 W[5 W1 W
_crn:|‘30 |-|]5[J |.ﬂwe ] Wl Time filter 2016 w8 w31 v

[vector [1sD
Derivative: [lon [lat

|Running mean |

mean pericud

1. Select OLR anomalies for

5-day running mean
element boxes.

daily timeseries of
- OLR anomalies

@ datal

> Check “Ave” boxes.
3. Select “DAILY” for time unit, =

and showing period.
» Showing period: 1 May 2016 -
31 Aug. 2016.
» Check “Time filter” in time unit
box, and select “Running
mean” and “5(day)” in “mean =

1 " b -35 . . ‘ . . . :
Der|0d OX. DAY reA N relN UL telu 1Al 1636




Time cross section

« Running mean longitude-time cross section
e 50S-50N averaged
Dataset Element Data type Level Time unit Showing period
e R T — e e Diver o year T TS W11
WITime filter 2015 V|10 V]3] Vv

Uvector L1sD
Derivative: [lon [lat

200-hPa

Running mean |

Eean period-

1. Select 5°5-5°N mean
200-hPa velocity
potential anomalies.

2. Set 5-day running mean

N “Time unit” box.

Longitude-time cross section of
5-day running mean 200-hPa

velocity potential anomalies

averaged over 5°5-5°N from 1

May to 31 October 2015.

MAY2015

JUN2015 1

JUI2015-

GE)AUIZN 5
i:

SE§2015 A

o

DATA1 JRA- 55 chi37 ANOM -5:5
tim 2015050100 2015103100 avo = 1DY

= 0:360 level = 23:23

ASETE —_—
_— e — :
i ‘
= T —— =N m—
— m_—_:-&» =
e
- —
——— e
e
e
—— -'..._ ——
- —— —
0 60E 120E 180 120W 60W 0
I I ] I I I [
-15 -12 -9 -6 -3 0 3 6 9 12 15
46
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Exercise (3)

Show a time series of 5-month running mean
monthly SST anomalies averaged over the
Indian Ocean (20°5-20°N, 40°-100°E) from

January 1979 to July 2016. N

1
: NINO.WEST
EQ 1 - T NINO.3

IpARWIN »
________ 1 TAHITI »

CPD,/JMA 305
A0E GOE S0E 120E 150E 180 150W 120W 0w

Monthly timeseries of 5-
month running mean SST
anomalies averaged over the
Indian Ocean

1980

1985 1990 1995 2000 2005 2010 2015



Answers to Exercise (3)

Don’t forget

SST anomalies

Datal to check!
Dataset Element Data type Area Time unit Showing period
|ssT v|[sea surface Data V| [ANOM vl [Aa VI V[MONTHLY V] [RANGE V|
Temperature (S5T) [t v Lat |_2{J | |2[J |F'Wi M [JAve []vear-to-year[1979 ¥|[1_V
ton:[40  |-[1oo |ak ! b Time filter 2016 V|[7 ™
Cvector [15D |Running mean v|
Derivative: [1lon [lat Area average |n mean periud
Analysis method: [-Analysis method- the Ind |a N Ocea N

~—5-month running me
from Jan. 1979 to Jul.
2016
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Exercise (4)

Show a time-latitude cross section of 7-day

running mean OLR anomalies averaged over

115°-135°E from 1 May to 30 September

2011.

Latitude
range is
10°5-40°N.

s [ (] e
o [=] (5] (=]
= = = =

[
(=]
=

€ >

—y
o

S
1

EQ{

[4,}
[¥4]
L

DATA1 SAT olr ANOM lat = —10:40 lon = 115:135 level = 1:1
time = 2011050100:2011083000 ave = 1DY

MAY 16MAY 1JUN 16JUN 1JUL 16JUL 1AUG 16AUG 1SEP 16SEP

| | | | | | |
]
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Answers to Exercise (4)

OLR anomalies

Datal
Dataset Element Data type Area Level Time unit Showing period
[sAT v|| OLR [W/m~2] v | [ ANOM v |ALL vl [ v DaiLy V| RANGE W
Lat:[-10 |- 40 | ave O Lave [vear-to-year |2011 W||5 W/[1 W
BT lon:[115  |-[135  |Ave %:;Inr:’lnef::;n 2011 V|9 w][30 v
Derivative: [lon [1lat |R J V|
mean period
115°-135°E mean —
From 10°S to 40°N
7-day running mean from
1 May to 30 Sep. 2011
Contour
Graphic Options  interval:10
Colorizing: Wl show Contour Labe, [1Polar stereographic: [No Scale Labels

M Show Color Bar
Wl Set Contour Parameters for datal

nterval: |10 min: [-55 max: |55

| Iset vector size:|  [linch] value:

Drawing: | SHADE W
Image Format:
:

_Colcrr Table: |Blue - Red e

| 11 ogarithmic Coordinates
[V Reverse the Axes
LIFlip the X-axis MIFlip the y-axis

L] Draw Credit Inside
L] Apply All Pics
picture size I:I %

To adjust axis setting,
check “Reverse the Axes”
and “Flip the Y-axis”.

Blue-Red
colored shading
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Statistical analysis in iTacs

 iTacs can do some types of statistical analysis.

— Regression/correlation analysis
— Composite analysis

— Single/multi EOF, SVD analysis
— FFT analysis

— Wavelet analysis

« They can be powerful tools to consider and
understand climate system.

¢ But, remember that the results produced by them do
NOT always mean the existence of physical system
or structures in targeted data, because it just
indicates mathematically calculated value and
consideration based on physics isnt included.
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Regression and correlation analysis

Regression and correlation analysis are often used to
examine the circulation pattern related to the focused
one-dimensional timeseries.

Correlation coefficient means the degree of the
correlation, and the regression coefficient means
the gradient of the regression line.

— Correlation coefficient close to +1 or -1 means there is a
clear linear relation between the targeted data pair, and that
around zero means there is a few (or weak) relation between
them.

N ¥
N

Negative correlation No correlation Positive correlation °°




Regression analysis (1)

Let’s chart a regression map of three-month
mean sea level pressure (SLP) onto SST anomaly
in NINO.3 for DJF from 1958/1959 to 2010/2011.

For a regression analysis, “Datal” is a responsible
(dependent) variable, and “Data2” is an
explanatory (independent) variable.

In this case, “Datal” is SLP and “Data2” is SST
anomaly in NINO.3.

NINO.3 region is defined as 5°5-5°N, 150°-90°W.
The element “NINO.3” in dataset “INDEX" is also
available.



Regression analysis (2)
« Setting “Datal” and “Data?2”.

Datal
Dataset Element Data type Area Level Time unit Showing period
[IRA-55 v |[Surface v| [ANOM v [AL vl [ wl[MONTHLY | RANGE v
SLP (Sea Level Pressi w Lat |.gr;. | |9[| |,-:.,-,,-_:. O O Ave B Year-to-y 1r| 1958 »|-| 2010 v|
Lon: [0 -[360  |Ave O [1Time filter N2vi-[2 v|

“Year-to-year” must be checked in regression and correlation ana ysis.

Although the end of the range may appear to be February 2010,
this setting means DJF average

from 1958/1959 (December 1958 to February 1959)

to 2010/2011 (December 2010 to February 2011).
Consider the setting for year and month separately.

E— REGRESSION_COEFFICIENT”.
Dataset Element Data type Time unit Lag Significance
| INDEX =] [mino 3 =] [HisT =] |[MONTHLY =] o =]|vEAr > f 95%(two side) =
™ sp ™ Ave Movedrto-year
7 " : TR . . . .
 “Data2” lags set period " Select options indicate confidence

behind “Datal”. level indicated by t-testing.




Regression analysis (3)
« Setting Graphic Options.

Set “Drawing”
“CONTOUR” to shade

the grids exceeding
confidence level.

Don’t forget!

Graphic Options

ing: | COLOR W

T Show Contour Labels

. . _Dra‘-,'.-inc:: CDNTCJUR M show Color Bar
Set COntOU I Ilne (l . e., " Sermat: (png W [l Set Contour Parameters for datal
2 T~ Font |default » interval: |D.4 | min: |-2.2 |mar<: |2.2 |
reg reSSIOH CoefﬂCIent) Color Table: [Blue - Red | [_|set vector size | [inch] value: | | skip: [1 |
properties.
90N
60N -
30N
> EQ-

308 1

60S{

90S3 60E 120E 180 120W 60W 0



Regression analysis (4)

Regression coefficient between NINO.3 index and SLP in
DJF from 1958/59 to 2010/11.

90N

BON 4 €

JON ~

The gray shading
__indicates a 95%

| confidence level
as indicated by t-
| testing.

-90S

EQ+
30S 1

60S 1

%053 sby 120E 180 120W \

SLPs tend to increase associated | | SLPs tend to decrease associated
with positive NINO.3. with positive NINO.3.

The red contours indicate positive values | | The blue contours indicate negative values
of regression coefficients. of regression coefficients.
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Correlation analysis

« Performing correlation analysis, select
“CORRELATION_COEFFICIENT" analysis.
« Parameter settings are similar to regression analysis

Datal

Dataset Element Data type Area Level Time unit Showing period
[JRA-55 v |[Surface w| [ANOM | [ALL v [ w|[MONTHLY v [RANGE |
SLP (Sea Level Pressi v Lat:[-90  |-[90 | Ave OJ ClAve MiYear-to-year 1958 v|- (2010 v|
Lon: [0 |-[360  |Ave O CITime filter [12v]-[2_v]

Ovector OsD

Derivative: [1lon [lat Select
Analysis meth§d: [CORRELATION_COEFFICIENT V| /“ C O R R E L A TIO N_ CO E F FICIEN T//

Data?
Dataset Element Data type Area Level Time unit Lag Significance
[INDEX v |[NING.3 v| [ANDM v [ALL v [1 v[[MONTHLY v [0 w|[YEAR v |[ 953two side) ™
Oso Lart: [-30 |-[90 | Ave [ O Ave B year-to-year
Lon:[0 |-[360  |ave OI [ Tima filter -
90N - 90N

Correlation coefficients 60N
takes value from -1 to 1 son]
Graphic Options

EQ
Colorizing: [COLOR w B show Contour Labels 3054
Drawing: [CONTOUR s Show Color Bar
Image Format: Set Contour Parameters for datal 605 1
Font: [default w interval: [0.2 min: [-0.7 max: [0.7

Color Table: [Blue - Red V-| [ set Vector size: |:|[inch] value: |:| skip: 90S

ol 60N
L 30N
LEQ

1305
- Leos

90S
0



Exercises (6)

« Show a correlation coefficients map between
200-hPa velocity potential anomalies and SST

averaged in NINO.3 area in DJF,

—  Set the statistical period from 1958/59 to 2010/11.

— Velocity potential can be found in Dataset of “JRA-55",
Element of “Pressure Levels”.

— NINO.3 is defined as the area in 5°5-5°N,150°-90°W,
— Set the confidence level 95% (two side).

90N RV oy
60N 5 2l 60N
i\
\
30N | 30N

EQ Tea

s | Correlation coefficient
between x200 and SSTA in
NINO.3 in DJF

30s{ '\

60S 1 - 60S

90S 90S
0 0

60E 120E 180 120W 60W



Answers to Exercises (6)

Datal
Dataset Element Data type Area Level Time unit Showing period
[JRA-55 || Pressure Levels ~| [ANOM v [ALL ~v|  [200hPa w|[MONTHLY  +]| RANGE v
% (Velocity Potential] v Lat[-90  |-[90 | Ave O ClAve M Year-to-ydar 1938 w|- (2010 v/
Lon: [0 |-[360  [Ave O LI Time filter [2wv]-[2 v

Select “CORRELATION COEFFICIENT”

Analysis method: [CORRELATION_COEFFICIENT |

Set “showing period” DJF
from 1958/59 to 2010/11.

Data?
Dataset Element Data type Level Time unit Lag Igniticance
[ssT |[Sea Surface Data | [ANOM M ALL v| I v|[MONTHLY v [0 w]|[YEAR ~| | 95%(two side) v
Temperature (SST) [ v Lat§-5 |-[5 | Ave b [l Ave M Year-to-year
LIso onf210 |-P70 |Ave & O Time filter

Average in NINO.3 region

Graphic Options

|Co|n:-rizing: [COLOR w|

Drawing: | CONTOUR v|

Image Format: |png L
Font:

—bd ShaseCalamBar

Set Contour Parameters for datal

interval: min: |-0.7 | max: 0.7

Color Table: |Blue - Red

w| LI Set Vector size: |[inch] ualue:| |5kip: |1

Select confidence level

as "95% (two side)”.

62



Topics: upper-tropospheric divergence
associated with ENSO

« The correlation map of X200 indicates that
upper-tropospheric divergence (convergence)
seen over the central — eastern (western)
Pacific in association with El Nino conditions
(i.e. positive NINO.3).

: — Negative correlation
Correlation coefficient 90N = divergence anomalies related

between x200 and SST | | %> e,  m| to positive ENSO phases
IN NINO.3 in DJF. = il

Positive correlation

= convergence anomalies related
to positive ENSO phases

90S l
0

; y ' 90S
60E 120E 180 120W 60W 0 63
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Composite analysis (1)

« In composite analysis, the composited Datal
with the condition set in Data2 will be mapped
as shown below.

Full set of data Subset of data

1958 Designated Condition
1959 (eg. SSTA in NINO.3 > 0.5)
1960
1961 Pick out 1963 Composite map
1962 theyears 1965  Average "=, =

- 1968 BETT o e
2010 1997 ) oo
2011 2002
2012 2009 65



Composite analysis (2)
Let’s chart composite map for 850-hPa temperature in
January when NINO.3 SSTA > 0.5.
1. Set the” i
2. Select ”COMPOSITE” In the “analysis method” box.
3. Set the “Data2” (composite condition).

Select a element to composite

Dataset Element Data type Area Level Time unit showing period
[JRA-55 v |[Pressure Levels v| [ANOM v|  [ALL v|  [850hPa ~|[MONTHLY  +| [RANCE v |
T (Temperature) [C.[ v Lat:[-90  |-[90 | Ave [J CJAve M Year-to-year [1958 v|- 2010 v/|
Lon:[0 |-[360  |Ave [ 1= s filter 0_v-[1 v

Hvector LIS Check “Year-to-year”

Derivative: [ lon O lat

Om.ﬂ,smmd EE— Composite condition must be one-
DataZ

dimensional value.

Level Time unit
v|[MONTHLY v
Ll ave W Year-to-vear
O Time filter

Dataset Element . Data ype
[SST v||Sea Surface Data || ANOM V][> v||o5 |ALL
Temperature (S5T) [| v La[ [-5 |-[5 |,ﬂo.e ¥
[IsD Lon:[210  |-[270  |Ave M
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Composite analysis (3)

Let’s chart composite map for 850-hPa temperature in
January when NINO.3 SSTA > 0.5.

Graphic Options

Colorizing: COLOR. - [¥] Show Contour Labels
Drajving: SHADE as
Image Format: png - [¥] set Contour Parameters for datal
Font: default - interval: 0.4 min: -2.2 max: 2.2
Color Table: Blue - Red + [Clset vector size: [inch] value: skip: 1

90N | CPD/JMA |

6ON - *

> -
EQ /
1

308 -

60S

9053 180

| 1 | [ | |
-22 -18 -14 -1 -0.6 -02 02 06 1 14 1.8 22




Composite analysis (4)
 If target years in the composite analysis are

already decided, select “ "and input the

years and months in “Showing period”.

Datal

Dataset Element Data type Area Level Time unit Showina period
[JRA-55 v |[Pressure Levels | [ANDM w|  [ALL w|  [850hPa w[MONTHLY  w| [YEARS |
W (Stream Function) » Lat:[-90 |-[90 | Ave CJ | Ave B Year-to-yes
Lon: |0 |-[360 | Ave (] [ Time filter
Owector (IsD

input years directly

C 1 ” v/ " i :
Check “Ave” and "Year-to-year e

983,1987,1988,1992,1998,2003,20

~

10 W
7 s |- |7 s
Input the target years and/or months

yeal
90N

BON { G he®

Composite of 850-hPa stream
function anomalies in July for “post-El | =

Niflo” years.




Composite analysis (5)

« If target years in the composite analysis are already
decided, composite map can be drawn by average of
“Datal” for target years.

« For example, let's chart composite map for 850-hPa
stream function anomaly in July in post-El Nino years.
— Select “YEARS" in Showing period.

— Input target years below. In this case, target years are
1964,1966,1969,1970,1973,1977,1983,1987,1988,1992,19
98,2003, and 2010.

11 n
Datal Select “YEARS
Dataset Element Data type Area Level ﬁme unit Showiru period
[JRA-55 || Pressure Levels ~| [ANOM vw|  [ALL w|  [850hPa w[IMONTHLY  w| YEARS
W (Stream Function) ~ Lat:|-90 |- |90 | Ave (] M Ave B Year-to-yea
Lon: [0 |-[360  |Ave O L1 Time filter
[D Vector L15D ") 7] I 7] input yedars directly ;
- - (comma-separated or space-separated)
CheCk Ave and Year to year 1964,1966,1969,1870,1973,1977.1

983,1987.1988,1992,1998,2003,20
10

Input the target years and/or months to 77 V]
small boxes or in a large box with

69

comma-separated format.



Composite analysis (6)

Composite map for 850-hPa stream function anomaly

in July in post-El Nifo years.

Graphic Options

Colorizing: COLOR. -

Drajving: SHADE

Image Format: png -
Font: default -
Color Table: Blue - Red

[¥]show Contour Labels

[¥]Set Contour Parameters for datal
interval: 0.4 min: -2.2

+ [Clset vector size:

[inch] value:

>

90N

80N G 5%
30N-
EQ-

30S -

60S

90S

|
-22 -18 -14 -1 -06 =02 02 06 1 14 1.8 22



Composite analysis (7)

« If you want to draw composite map using anomaly
relative to default (1981-2010 mean) climatology,
significance of the composite anomaly can be drawn
using “SIGNIFICANCE_TEST" analysis

Datal
Dataset Element Data type Area Lewvel 1me uni Showing period
[JRA-55 ~|[Pressure Levels ~| [ANOM w|  [ALL wv|  [850hPa w | MONTHLY  w| [YEARS w|
 (Stream Function) v Lat:[-90  [-[90 | Ave O [ClAve M Year-to-ye
Lon: [0 -[360  JAwe [ [ 1 Time filter
e Check “Year-to-year”
Derivati' y input years directly

CAUTION : Do NOT check “ave” 1664,1560.1965,1570,4573 19771 1B

983,1987.1988,1992,1998,2003,20 »

Select “SIGNIFICANCE TEST” T

Analysis methoc: [SIGNIFICANCE_TEST v |
Data? Input the composite years and months

Dataset Element e Laovel Time unit Significance
[JRA-55 ~|[Pressure Levels ~ [ [ANOM w|f850hPa  w|[MONTHLY  w| [RANGE v | |[95%(two side) v
p (Stream Function) [ ———— OAve B Year-to-yea [1981 v|-[2010 v]

Ol Time filter 7 v|-[7 ]

Select ”ANOM" remove datal period [J

Select “RANGE"” for 1981-2010

71



Composite analysis (8)

« If you want to draw composite map using anomaly
relative to default (1981-2010 mean) climatology,
significance of the composite anomaly can be drawn
using “SIGNIFICANCE_TEST" analysis

Graphic Options

Colorizing: |COLOR » B Show Contour Labels
Drawing]| CONTOUR w|| Show Color Bar
Image Format: LI Set Contour Parameters for datal

Font: [ default v/ interval: | | min: | | max:
Color Table I Blue - Red v Il:l Set Vector size: |:|[ nch] value: | | skip: (1 | Contour : Com posite anoma |y

Shading : 95% confidence level
90N CPD/JMA L 90N
o T I - =T

[CAUTION] o
Contour indicates composite of “DATAL1”, not | «;
“difference between DATA1 and DATA2”
Therefore, this method is valid only for

anomaly based on default climatology -,
(1981-2010 mean). 05 T P TR

7k 308
LEQ
3084 \_

I 30S

60S - <500 Heos




Exercise (7)

« Show the composite map of 850-hPa stream
function anomalies (contour) and OLR
anomalies (shading) in December during the
El Nino years from 1979 to 2010.

— The El Nino years are 1982, 1986, 1987, 1991, 1997, 2002,
2009 as listed in the JIMA/TCC website.
(http://ds.data.jma.go.jp/tcc/tcc/products/elnino/ensoevents

.html)

90N

* Set longitudinal border at not
0° but 30°W (-30°) so as not to
get across Africa and Europe.

=l s,
BONA-= SO 5B ,
N Sl
30N

EQ

3084 =g

Composite of 850-hPa stream
function anomalies and OLR
anomalies in December during
El Nino years.

605 +.\71:5

90S T



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

Answers to Exercise (7)

Datal
L
Dataset Element Data type Area Level Time unit Showing period
[saT w|[OLR [W/ma2] w| [aNOM v AL v [ V[ [MONTHLY V| YEARS W
Lat: [-90 |-[90 | ave O M Ave W vear-to-year|1982 1986 1987 1991 1997
|_ tonf[-30  |-[330 |4 O LI Time filter 2002 |[2009
OLR anoma IeS input years directly
(comma-separated or space-separated)
border at 30°W LR
Analysis method: [DATA1_DATA2 hd
Data2
| Dataset Element Data type Area Level Time unit Showing period
[JRA-55 v/|[Pressure Levels v| [ANOM v [ALL v| [850hPa_ v|[MONTHLY V| YEARS
W (Stream Function) Lat: [-90 - |90 Ave D A\_.le EYear.to.yea 1982 1986 1987 1991 1957
S Lon{[-30 -[330 ve I [ Time filter 2002 |[2009
LIJ850 anomalles input years directly
([comma-separated or space-separated)
12W|-|12W

« Contour Parameters setting December during
[ Set Contour Parameters for datal El Nino years

interval: |8 min: |-44 max: |44

[v] set Contour Parameters for data2
]interual: 1 mirn: |-5.5 max: |5.5 74




Topics: Convection and circulation

anomalies straddling the equator

« In El Nino years, circulation anomalies
straddling the equator are dominant over the
area from the Maritime Continent to the
Pacific, indicating the Matsuno-Gill response
to tropical convectlon anomalles

90N - _ s

BQN‘-,\‘._" i = "",,-"""".- "'.

30N

EQ

3054 —= Composite of 850-hPa stream
function anomalies and OLR
anomalies in December

905 0 60E 120E 180 120'#_501# during El NIﬁO years.

60S 4.\ 1.

| | | | | I [
-36 -28 -20 -12 -4 4 12 20 28 36 44
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Data download
Users can download the data used to create a
map.
A plain text file and GrADS format files (control
file and data file) are available.

_|| €8472982de228d87_JRA-55_slp_HIST_lon-0-360_lat—-90-90_level-1-1_1MONTH_20160101_20160101_01.txt - A¥ME | = B =

5 jﬁ-/.,ff} 'E?—»'E) g:-:, RY) AILF(H)
_D-z T lement : /mn‘t/pnas/cpdfltacs/\tacs5/oub\ ic/work/c847ad8ede?28d87 slp 0. arct] »
04 927388 1004 92?368 1004 927368 1004, 927368 1004, 927368 1004,927388 1004,927368 1004, 927368 1004 927
27368 1004827368 1004, 927363 1004.927368 1004.927568 10048273638 1004,927363 1004.927368 1004.827368

8 1004.927368 1004927368 1004927368 1004927368 1004.927368 1004.927368 1004.927368 1004.927363 1004
_D 3 E 004. 252319 1004.252819 1004, 302368 1004,327332 1004,327332 1004352306 1004, 427368 1004427368 100442
" 927368 1005,827337 1005,827332 1005.827332 1000, 677368 1005,627319 1005,627319 1005,552368 1005452332 ||
32 1002.802356 1002.677368 1002.677368 1002.677368 1002, 727356 1002,752319 1002, 752319 1002.752319 100
003.727356 1003.752319 1003. 752319 1003, 752319 1003.752319 1003.752319 1003.802368 1003.802368 1003,80
4 ] . 102356 1007.102356 1007.127319 1007.202332 1007.227356 1007.227356 1007.302388 1007.302368 1007.30236
_D- 999.377319 999.377319 999.327332 999,202332 999202332 999.102366 999062368 999.002319 998,952332 998 |
1.377379 1007.477356 1001.477356 1001.502319 1001.502368 1001.552368 1001.577332 1001.552368 1001.5923 _

4 e b

8] r .

1980 1985 1990 Plain text data file

Gridded value

Map information (area, elements)

GrADS format data file
GrADS control (*.ctl) file

Download text zip file

I Download data (ctl file and 4byte data) I

(GrADS official website; http://grads.iges.org/grads/head.html)
(GrADS tutorial on TCC;
http://ds.data.jma.qgo.jp/tcc/tcc/products/model/tips/tutorial.html)



http://grads.iges.org/grads/head.html
http://grads.iges.org/grads/head.html
http://ds.data.jma.go.jp/tcc/tcc/products/model/tips/tutorial.html
http://ds.data.jma.go.jp/tcc/tcc/products/model/tips/tutorial.html

Using user input data (1)
« The time series data made by individual users
IS available in a dataset name “USER_INPUT".

— The data must be one element.

— For example, a correlation or regression coefficient map between
single station data or user’s original index and another dataset like
JRA-55 can be created by this function.

« There are two ways to set data.

— UPLOAD_TXT : Data are given by an uploaded text file.
— INPUT_DATA : Data are directly input to the box.

Sample fMl@ <Data format>

#Daily temperature « Data must be separated by comma and must be given
#undef = 9999 by specified format as “year, month, day, value”. In case
#element = Daily Ts of monthly data, “day”s are always given as “1”,
2013,07,01,23.6 « Sentences beginning with “#"” have special meanings.
2013,07,02,24.3 « # : Comment (except for two cases shown below).
2013,07,03,24.5 « #undef = : Definition of missing data (default is -
2013,07,04,9999 9999).

2013,07,05,27.4 « #element = : Data name used to save them on the
2013,07,06,28.9 server.




Using user input data (2)
« Upload/input the data « Control the

uploaded data

Element Input txt
| lastuse d = 1981,1,11,-19.5
1981,1,12,-20.9
1981,1,12,-17.8

Datal Upload the text file

L

Dataset - e ElElEnl o lnput 13,
|USER_INPUT UPLOAD_TXT C! 262 || upload

Upload and save as

™ vector [ sp 1981.1,14,21.6

I 1981,1.15,-24.2
Derivative: [/ lon [ lat 1981116.20.5
1981,1,17,-16.2

Owector 5D

1981.1,18.-21.5
1981.1,19,-22.5
1981.1,20,-27 .4
1981.1,21,-27.5

Input the data
Datal directly in the box

Dataset Element Input_txt

| USER_INPUT ~|[INPUT_DATA | 2013,07,15,27.3 A
2013,07,16,25.6
2013,07,17,25.0
D s 2013,07,18,27.8

E——— —

Upload

I Upload and save as |

1981,1,22,-27.9
1981,1,23,-25.6
1981,1,24,-29

1981,1,25,-30

1981,1,26,-26.6
1981,1,27,-23.5
1981.1,28,-26.5 =l
1981 Juipmiilniy

Delete Edit

Upload and save as | [lastused

« Select the data name
and click “Delete”

button to delete the
data from the server.

e Click “ " button to
edit the data in the box.
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Input the name to save them on
the server, and click the “upload
and save as” button.
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Integrated Exercise (1)

« Show a daily time series of 7-day running
mean anomalies of Asian monsoon indices
defined by Webster and Yang (1992) during
the period from 1 May to 31 October 2015.

— The monsoon indices are defined as the zonal wind shear
(difference) between 850 hPa and 200 hPa over the area
of equator—-20°N, 40°-110°E.

6 rm 40N s

oA 5 oNFe S

21 fr‘% P'HT 20N {”
WANE 10N
TRES o 1o
_2_'1' % ITII l% ,-’hl f' M’i .: Iﬁ; 10°S _l_*k “
|1V T S Y R G s P SR A T 20°s - - . S
4 ||, |+ JE i L I."-‘:," RI ‘a.u.‘ } ! 40°E 60°'E 80°E 100°E 120°E 140°E
-+ ".‘.f % Voo ' | Positive (negative) anomalies of the
\ v index indicate stronger (weaker)-

. . . | | than-normal monsoon circulation.
JUN JUL AUG SEP OCT



Answers to Integrated Exercise (1)

ANOM minus ANOM 7-day running mean

Datal = index anomalies
Dataset Element Data type Area u @5 : Time unit Showing period
|JRA-55 V| Pressure Levels ' |AN{:|M ‘v‘| |ALL v| 850hPa W |DAIL‘r’ Vl lm
U (Zonal Wind) [m/s _at:|0 |_|20 |.-’We W1 [850hPa | [lave [lvearto-yea! [2015 V][5 w|[1
on: |40 -0 |ave M I Time filter 2015 v|[10 V|31 v

|Running mean V|

[vector [1sD
Derivative: [ 1lon []lat mean periud

Analysis method: |SUBTRACT 3

Data?

2(0)(0) L

Dataset Element Data type Area evel Time unit Showing period
Pressure Levels v| | ANOM v|| AL V| [200hPa | [DAILY vl RANGE Vv
U {Zonal Wind) [m/'s w _at:|0 |—|2D |.-’We v [200hPa ~| [Jave [year-to-yedr [2015 v||5 w||1 W
Lso LDI‘|2|4O |_||]0 |A1_,-e ] M Time filter 2015 w10 v|[31 v

|[Running mean |

mean perind

Shear: the difference

of two level data
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Integrated Exercise (2)

« Show a regression map of OLR anomaly over
the “ASIA” area onto IOBW index in June -
August period.

— Set the statistical period from 1979 to 2010.
— Set the confidence level 95% (two side).
— Use “USER_INPUT" to analyze IOBW index.

CSV file is available here.
( http://extreme.kishou.go.jp/tool/share/iobw.csv )

* JOBW is defined as the area in the Indian Ocean basin-wide (20°S5-20°N,40°-100°E).

70N = f‘@ﬂﬂ ‘b_?lﬂ—’-.r——-@i 70N

ONP® »./‘"';r/j hu:-son

50N —% T < j}\- Cﬁ T FsON

S g

\ 5y U ,ﬁ Regression coefficient
\:/) 7 ;:_::"-_ }/ “\ N Voﬁp b d

10N 4 /: B 72" \\::\v) 2 2, 10N etween O LR an IO BW

NN =l o e 8 i i
I NOkS, o v [indexin DA

40F 60E 80E 100E 120 140E  160E 180



Answers to Integrated Exercise (2)

Datal Set area “ASIA”. Full dataset of OLR is

avallable since 1979. _
Dataset Element Data type Aroa . e e i e -d
[SAT v |[OLR W/m*2] | [ANOM v | [AsIA vl v||MG'NTHLY v| RANGE w
at: |-10 |- (85 | Ave [ O Ave M Year-to-year| 1979 v |- (2010 wv|
. ] - 6 v|-8 w
Clvector C1SD n-[30 100 Ave [ Ll Time filter | |
Derivative: [1lon [Jlat
Analysis method: [REGRESSION_COEFFICIENT | AnalySIS methOd IS
7] 1/4
REGRESSION_COEFFICIENT
Data?
Dataset Element Input_txt Time unit Lag Signiﬁcance
[ USER_INPUT vH_DPUT DATA W 2015.8.1.0.40 [MONTHLY | [0 wv||YEAR || 95%(two side) W
3313%1{]{;35 ~ U Ave M Year-to-year
0151117035 L Time filter .
oE1aese Select confidence level
016,2,1,0.45 V/4 = /4
016311072 as "95% (two side)”.
016,4,1,0.65
2016,5.1,0.50
2016,56,1,9999
2016,7.1,959559
2016,8.1,9999

Graphic Options
Don’t forget!
Cnlorizing:lm =

Drawing: [ CONTOUR || _[¥1show Color Bar
Image Format: |png V| [l set Contour Parameters for datal

Font |default v| interval: |:| min: |-5.5 |max: |5_5
Color Table: |Blue - Red v | Set Vector size: |[inch] value: |skip: |l |
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To learn more about iTacs

* Online help page and tutorial manual are
available on the iTacs website.

O Turorial: http://extreme.kishou.go.jp/tool/itacs-tcc2015/

O Help page:

http://extreme.kishou.go.jp/itacs5/assets/help.html

iTacs (Interactive Tool for Analysis of the Climate SystJ

I Announcement

» 30 September 2016 - Isentropic potential vorticity of JRA-55 is available on iTacs.
» 12 February 2016 - iTacs version 4.0 service has terminated. The new version of iT]

I iTacs version 5.0

Tools
» iTacs v5.0
Tutorial Manual

Sea surface temperature (SST) and anomalies

Daily mean SST anomalies

850-hPa stream function

850-hPa stream function and anomalies

Difference of monthly mean SST anomalies

500-hPa height and anomalies

Time-longitude cross section of 200-hPa velocity potential
925-hPa water vapor flux anomalies and specific humidity anomalies
Interannual variation of monthly mean 850-hPa temperature
Composite of SST anomalies in La Nina years

Regression and correlation analysis

One-month prediction

Map options

Edit user information

W ow o ow ow o w W w W w o w o ow W W

I What is iTacs?

iTars standes for Tnteractive Tonl for Analvcic of the Climate Svctom Tt ic 5

Online help for iTacs

top | Select parameters - Dataset - Element - Data type - Area

rerage period - Showing period | Analysis method

Graphic Option - Detailed Options for Image x | number of grid p

ts for dataset | format for USER INPUT

color bar sample

Dataset

=TT Lo Tl element) FEEELET o

eI}

USER_INPUTERERT B&. 2 — % —FRELALT —FEIUHAA THRET 24 S
FET, FIETEARROT L TRETSHE . [ element? | TUPLOAD

TXTEERE T, TO4IUPLOAD TXTIT 7 ILEREHRAL T . upload 51T
&, F - PEILRAT B RE T,

EiBiTacdCF — W TEIANC SIS, [-element2 |TINPUT DATARERLE S . ©
;)ifnnpm oetl| TF —WEITEIAY. upload PALEIRT & F— ERILIAMU B LR

USER_INPUTD 7z~ v MEBALTIZ 2505 R TS .

Element

TNEEEERLET.
EENBLES. REITHTIVEL Telementl, TOHTT UM TEHFIER Felement2 LT
k4

VectorfiyD 28F 1o 0 d D&, 220D T H D A A MRS, kL EEC STEE
. OB XAEIF EOFILED ) 2 YARIR TOIILAD ) 2 HET, 3510,
Stream lineily P 2% F o0 TR HIEHECC HTEET .

iz, ' ORICHETF AR LSR I CIERDEFEANDLC LU, YDIBCEOIER LI
EHEERTLED .

SDR AR F o0 F BERTER TS EEZ DIREREFHAL £ J - Vector¥HE> SDIR
B ERH IR EAE A

Derivative. lonAP ATF oo 0% AN BER AR lathy PAICF e AN Be bR
AEEEELET .

Select the "Dataset” pull-down menu. JRA-35, SST and a variety of other
datasets are available.

Using "USER INPUT"

Any time series data can be uploaded and used. There are two ways to
set data.

+ UPLOAD_TXT: Data come from an uploaded text file
+ INPUT_DATA: Data are directly entered in the box.

See format for USER INPUT

Select "elementl” or "element2”. Available choices will be shown in each pull-
down menu depending on the dataset selected.

To enable vector map drawing. the "Vector” box must be checked. Another pull-
down menu is then displayed to allow selection of another element. Select the X
and Y components of the vector from the first and second menus, respectively.
Stream-line is available except when the map area contains a pole.

The value in the "x:" box is the multiple scale of the coefficient for the Y
component. The default setting is 1.0.

If the "SD" box 1s checked, a standard deviation map is provided to show the
variability of the selected element. The "SD" and "Vector” boxes cannot be set
at the same time

A derivative map is also provided to show the derivative (rate of variability or
gradient) for the meridional ("lat") or zonal ("lon") direction of the selected
element.

[e2®)




Thank you for your attention!

If you are interested or have any questions, please feel
free to contact us.

« TCC Web Site:
http://ds.data.jma.go.jp/tcc/tcc/index.html

« TCC E-mail: tcc[at]met.kishou.go.jp

=
iTacs Interpretation
Diagnose

Visualization "= __.,

Data

-
-—
-
t
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Supplemental explanation



Outgoing Longwave Radiation (OLR)

« OLR is an index that represents temperatures of the
earth surface as observed from the space by a
satellite.

« Lower (higher) OLR indicates a radiation emitted
from the top of cumulonimbus clouds (the ground)
over the area of active (inactive) convection.

Monthly-mean OLR in June 2016

~— ! ] 2 ] ! T -
140 160 180 200 220 240 260 280 300 320 340 360 380

I t . 30°E 60°E ag’'E 120°E 180°E 180° 150°W 120°W a0"Ww 60°W aow
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Monthly mean outgoing longwave radiation (OLR) (Jun.2016) CPDUMA

Criginal data provided by NOAA.



Topics: Anomalous convective activities
associated with the El Nino event

« In the equatorial region, enhanced
(suppressed) convective activities were seen
over the central to eastern (western) Pacific.

« These anomaly patterns are statistically seen
during the El Nino events.

DATA1 SAT I ANO =30:330 level = 1:1
tim 20151201002016020100 ave = MO

90N

e — p—

f > ."' : ‘ - =T .
6ONT o QiR R~ gy R
30N .
EQ 1\ t“ ( \.'.' d________:___ ‘- »

Suppressed L\b e >

Convection e Enhanced
o0 Convection
908 0 60E 120E 180 120W 6OW

[T 1T [ [ [ oo 91

-25 =15 =5 5 15 25 35 45 55




Velocity potential and stream function

Air flow can be decomposed into a divergent part and a rotational
part under the assumption of perfect fluid.

Velocity potential indicates the divergent part.

— Divergent wind blows across contours of it, from areas of low to high,
regardless of the hemisphere.

— Strong divergence at upper troposphere corresponds to active convection.

Stream function indicates the rotational part.
— Rotational wind blows parallel to contours of it, with low value to the left,
regardless of the hemisphere.

— Air flow around local maximum (i.e. clockwise) corresponds to anti-cyclonic
rotation in the N.H. and cyclonic rotation in the S.H.

Velocity potential (divergent part) Stream function (rotational part)

Contours of velocity potential Contours of stream function

A
Y
Clockwise  Counter€lockwise

Convergence Divergence rotation rotation




Tropical Convection and divergence

« In association with the enhanced (suppressed)
convective activity, upper-tropospheric divergence
(convergence) anomalies were seen over the central
to eastern (western) during El Nino winter 2015/16.

Divergence
Convergence = active convection

=~ inactive convection

30S

60S
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g0s T v v ¥ T
o 60E 120 120w SOW



Vector map

A vector map is available to see flow or flux.

— For example, set U and V to see blowing
wind.

— Barbs are not available. (Barb: \and F)

850-hPa wind
vector and e

Stream fU nCtlon soN+ === S PP St = mm\mwm&
- — ;‘1 et T e e \ 3 =
(contour) in %@ T N
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Vector map

Dataset

Element

| JRA-55

Pressure Levels

X-component

-
—

-
—

U (Zonal Wind) [m/s]

his area will a

Dataset ement

—

| JRA-55

ppear

j Pressure Levels M

U (Zonal Wind) [m/s] >

Pressure Levels |

V (Meridional Wind) =

Y-component

Graphic Options

Colorizing: I COLOR *I

Drawing: | SHADE M W' show Color Bar

Image Formart: I png 'I
Font: Idefault *I

' show Contour Labels

I set Contour Parameters for datal

interval: I

min:l

max. I I Flip the X-axis [ Flip the Y-axis
Color Table: I Blue - Red *I ' set Vector size: |1 [inch] value: |10 skip:[1 | |7 no Caption

I” polar Stereographic: I Morth pole vI

I Logarithmic Coordinates
I Reverse the Axes

Customize setting in these boxes to change
the vector size and interval.



Vector map

- Draw the stream line

80N 1
70N 1
60N 2 :
50N -

40N 4
30N 4
20N -
10N+

EQ

108

Datal
Dataset Element
I_IRA-SS j Pressure Levels j
U (Zonal wind) [m/s] x]
Pressure Levels j
V (Meridional Wind
DATA1 JRA-55 w37,w37 HIST lat = —10:85 lon = vel = 7.7

time = 2016020100:2016020100 ave =

/“i-__-

CPD/JIMA

e

- Change the size and

Interval

tions

Show Contour Labels
Show Color Bar

[] set Contour Parameters for datal

i : 1T
+ |¥] set vector size: 1 [inch]

value: 20

skip: 3

skip:3

DATA1 JRA-55 u37,w37 HIST lat = —1
time = 2016020100:2016020101

.........

e e
AL

BON {
o} T VLR
M G /N\\{k\\“]:t:;' N
BON {2~ T NV
e \\\x&\\\\ 140E 160E 180
sonZE it At A
o FEINN i I $_‘\'\ \§}
S5 UM IS\ .
40N 77 - aa N A S '-@ ED -
== P . )= L]
I : — size:1
K\ AT S I L T e
2089,
N . e
10N/ 757 SO - .
T o e S, value:20
Eq-ﬁ,/ SOOI R
K RN R i 1
LR NN s
108 ' ; T v = . v , 1
O T
N ! 97
\-------’




Topics: Madden-Julian Oscillation

« In the cross-section of 200 anomalies, a
distinct active phase of convective activities
(i.e. upper-tropospheric divergence) was
seen propagating eastward in June 2015,
indicating the appearance of the Madden-
Julian Oscillation (MJO).

MAY2015

Longitude-time cross ————
section of 5°S - 5°N e P — -
averaged 200-hPa s
veIoutyI/_ potential —
anomalies
SEP20154 x
o - .

0 60E 120E 180 120W G0W 0




Standard deviation map

« A standard deviation map is available to see
the variability of the selected element over
the selected period.

Datal

Area Level Time unit Showing period

! s HQNI"H'Y- EnEEb» RANCE ~
Ave [ B [ Ave ¥ Year-to-yeam 1958 + - 2015 ~
ave [ ‘En*l HIII!IID 19 w - 37 =

For standard deviation,
don’t check “Ave” box.

The standard deviation of
oW / | DIJF averaged SST from
100E  120E 1405 160E 180 160W 140W 120W 100W  80W sow 1958/59 to 2015/16 o

| I [ T
02 03 04 05 06 07 08 09 1 1 1.2




Detailed options



Detailed Options

- There are a lot of visual options to
create maps.

- Contour : Color, thickness, style, label etc.
- AXis : Color, interval, style and others.
- Map : Color, resolution, style and others.

Select parameters Graphic Options

Graphic Options

Colorizing: Im
Drawing: m
Image Format: [png =]

¥ thow Contour Labels
I show Color Bar
™ %et Contour Parameters for datal

interval I min [

[ Set Contour Parameters for data?

color Table Ir_l bow =] Interval I min |

max I

F Detailed Options for Image 1

For Image 1 | Lower layer vI apply apply Default

~  About Graphics

contour  Sryle [defaull E' Color Iumbo.v j

label P format [_ thickness: |1 size: [0.09 skip interval [_
contour line thickness l3—

levels I color I

thincontour: ™ [

not to draw I |

max I

I set Vector size I [inch] value | skip:

I Detailed Gptions for Image 1

>

Detailed Options
fields are shown

marker type Iclosed circle :]

line style Isohd ¥| color [black ;l thickness IG

grid style Inone color ]orange :]

vector label ™ vector head size |

define rainbow color |

color bar portrait ™ x: | v | scale: [1.0
About Axis
About Map

Forimage 1 apply 10 1




Procedure of setting detailed options

1. Select target 3. Apply the settings
- A Click the “apply” button

Lower layer: Datal before “Submit” is clicked.
Upper layer: Data2

In the case of vector map f DQ“;'“ °f"°"*l'°y' o e
= or Image | -ower ayer a apply ault

Lower layer: Data2
Upper layer: Datal

contour  Sryle [defaulx 3( lor: | rainbow |

label M fo | thickn [I size l0.09 skip interval I

cont e thickn |7
levels [ color [
thin contour: I I—

not to dra I I

2 " Set ODtions marker type Iclosedc rcle :J
- 4 line style Isohd [black El thickness [é—

Set contour style, e o P

rlabel [T r head size

color, thickness, e - ['ri, 5
etc.

W

scale: [1.0

About Axis

About Map

\ Forimage 1 apply
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About Graphics: Contour color and label

« After selecting the layer, set color and label to

change contour properties. Color:
rainbow — black

For Image 1 |Upper layer v|| apply apply Default For Image 1 |Upper layer v

Label size:
~  About Graphics ~  About Graphics
0.08 > 0.12
contour  Style: [default | Color: [rainbow w l/ contour  Style: [default wlColor: [black ]
label format:| |thickness:|5 |size: 0.08 | label format:| |thi't. ness: size: [0.12 |
contour line thick.rmu'J.'i.___J.l contour line thiCk.rEﬁJﬁ----Ll |
1 1 : 1
I L _ !
80N =<2 - -
TON P, ms~K 5
[ B e
6N
40N ”
30N TR f
20N |
10N
ol ) o NN (b £Q
10S ‘\A .‘.._ e 0 e S, 108 A - = o
40E 60E 80E  100E  120E  140E  160E 180 40E 60E 80E 120E  140E 180
’
It's hard to see contours and The problems are cleared.

its label because its color is
similar to shade color, 103



About Graphics: Color table

« Set levels and colors separated by comma in
the boxes to define the color table by yourself.
The color numbers are defined as the right
table.

e.g.) levels:-2,-1,0,1,2
color: 4,11,5,7,12
1| 2--* dark purple

black
yellow green

2 dark blue 4 QCEILSEIY

-2 —1 0

ontour Swle:ldefault j Cnlor:lrainbuw j e
label furmat:l thickness:l size:l_i oy 1
contour line thickness_ 13 :I,' 605 e
levels: [0,1,2.3 color: |0,7,12,8,2 I ;’ 905 — = 12'0EI TR TR

For example, the color setting like the right map is more
suitable to focus on the positive value. 104



About Graphics: grid style

marker type: | closed circle j marker type: | closed circle j
line style: | solid «| color: | black line style: | solid ~ | color: | black x| th
Igrid style: | none ~| color: frainbow grid style: | dotted =| color: | black -
vector label T vector head size: vector label 1| vector head size:l
e ————
I =1
1
son ! L, TN son
7\~ ’,
25N oSS . 25N 1
— -
20N-/M,L S Ssoe” 20N
t)
15N 4 15N 4
10N \p /‘};t““ 10N
- r -
5N-H \\'\ % % 5N 1
i\;‘\
£Q DR 4%9 . EQ
o o=
55 - =5 ;&c}‘ S
105 sz L1 R S
@ datal B S U S TSN PUPP ST, .. ..‘?9'.‘.’1.
155 1 2 155 1 : {
L] : B
20 s 205 +eee et
255 . 255 1
27 . B !
308 : . —— 308 ; . —
80E 90E 100E 110E 120E 1 80E 90E 100E 110E 1: :
265 26.54-
261 P ISR
251 2551
25 254
24,5 24.54 5 : : : d :
2000 2002 2004 2006 2008 2010 2012 2014 2000 2002 2004 2008 2008 2010 2012 2014

The grid line in the pane

available.

ke the rlght map IS
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About Axis: value

About Axis

y label M format:

y axis color: I black

label: I I il [ Detailed Options for Ima

apply Default

Default

T ., s i

27.51

274

26.54-

261

25.51

254

2454

24.51

: i : : : : i : 24 ; : ; : : ; :
2000 2002 2004 2006 2008 2010 2012 2014 2P0 2002 2004 2006 2008 2010 2012 12912




About Axis: Label size
Default size | abel size: 0.3

90N 1

60N -

30N -

EQ

30S 1

60S 1

90S- - T T T - T [r————
1 0 60E 120E 180 120W 60W :
| | | e T T I T
-3 -2 =z -3 -2 -1 0 1 2 3
= = x label W formar: | |tit|e:| |
T h e | a be | S I Ze I S x axis color: |black | thickness: | 5 } size: |D.3

label: | | - | interval: | | levels: |_

customizable i-n e potonofe [0 i i
th e ”Abo Ut AXIS,, y label B format: | | vitle: | |

y axis color: |black V| thickness: |5 ’_m size: |G.3 | I
| |

b label: | | - | interval: | levels: |
OX " label position offset: [0 |side: ||eft V|
value: - 107




About Map

« Map resolution, political boundaries are
customizable in the “About Map” box.

About Map

map QUaIiWIIc—wres - map M quality | hires |~

About Map

coast line

style: I solid j color: I black "I thickness: I
nolitical boundarie alid jn ‘mres’ and 'hires”
style: I none 'I color: I black 'I hickness: I . i
DATA1 JRA=55 137 ANOM lat = =10:50 lon = 60:160 level = 7:7 DATA1 JRA—S55 t37 ANOM lat = —10:50 lon = 60:160 level 77
time = 2015080100:2015080100 ave = 1MO I/ time = 2015080100:2015080100 ave = 1MO
TN EE i u g 4 .

50N 7 50N
o~ @ lowres: o e
oo low resolution =
25N 1 . 25N 1
20N - . . 20N
o middle resolution

10N 10N 1

5N 1 hires: 5N 1

- VY { "
EQ B £ - . EQ \3
. ¥iad high resolut T
= hagel high resolution s LS BN
60E 70E B8OE 90E 100E 110E 120E 130E 140E 150E 160E 60E 70E 80E 9OE 100E 110E 120E 130E 140E 150E 160E
[ T e
2

Quality must be set “mres” or “hires” to show
political boundaries. 108
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Notice about detailed options

« In iTacs, the detailed options’ settings are
always saved in the server per individual
user IDs. Therefore, the events shown below
can occur.

— When some people use iTacs by the same
ID and someone changes the settings, the
changes will influence the other’s use.

— Users must explicitly set them by
themselves to return to the default
settings.

— Unlike the other settings such as element,
period, analysis method, they cannot be
shared by user parameter code.
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Extra exercises



Exercise (4)

« Show the difference of annual surface
temperature from 1980s mean to 2000s
mean as shown below.

« Showing the annual mean data, the option
"ANNUAL" is available in "Time unit” box.

TA1 JRA=55 t2m_ HIST lat 90:90 lon = 0:360 level = 1:1
time = 2000010100:2009010100 ave = 10YR(12+1MO)

DATAZ R A e 2 980010100:1989010100 hve = 10VR(IZ41M0) | analysis method = SUBTRACT - - - -
Level Time unit Showing period
N WW [RANGE V|
son | T Sy L] Ave 2000 v
- ] Ll Time filter 2009 v
.'SON-( 3

EQ+

3054

605

90S
0

111




Answers to Exercise (4)

Analysis Dataset
Datal
Bt S = y Data type Area Level Time unit bhowing period
|JRA-55 v|[surface v [[HisT v AL vl v|[ANNUAL v|| [RANGCE v|
Ts (Surface Temperz ¥ Lat |.9{: | B |90 | Ave [ M Ave 2000 v
Lon:[0 |-[360  |ave O [ Time filer 2003 v
U vector L1sD
Derivative: [lon [lat
Analysis method: |SUBTRACT v|
Data2
Dataset Element Data type Area Level Time unit Showing period
[JIRA-55 v||surface v | [HIST v| AL v| [ v || ANNUAL v [RANGE V|
Ts (Surface Temper: W Lat: [-90 |- |90 | Ave [ bl Ave 1980 W
DSD L0n|0 |_|380 |A\-’E D DT”ﬂe f|lter 1989 hd
n n
Graphic Options
Colorizing: [ show Contour Labels
Drawing: ¥ show Color Bar
Image Format: [/l set Contour Parameters for datal
Eont: interval: |D.4 | min: |-2.2 |max: |2.2 |
Color Table: [ set Vector size: I:I[inch] value: | | skip: |1 |
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Other functions



Standard deviation map

« A standard deviation map is available to
see the variability of the selected element
over the selected period.

Datal
Area Level Time unit Showing period
ALL T ! LN TR TR RANCE ~
Lat: -45 55 Ave [ B [ Ave ¥ Year-to-yeam 1958 + - 2015 ~
L 100 300 Ave [ v AN 02 &

For standard deviation,
don’t check “Ave” box.

) | The standard deviation of
408 il -;{;‘ o {i o DJ F ave raged SST frOm
100E  120E 140E 160E 180 160W 140W 120W 100W 80W  60W 1 9 58/59 to 20 1 5/ 1 6 . 114

| I [ T
02 03 04 05 06 07 08 08 1 1 1.2




