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What's iTacs?

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

« Available on web browsers through Graphical User
Interface (GUI) with personal IDs.

« Only NMHS staff can use iTacs.

« No additional software or plug-ins are required in
user’s client PCs.
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Available dataset and period

Atmospheric analysis dataset

JRA-55 1958~ The Japanese 55-year Reanalysis
SAT 1979~ NOAA’s outgoing longwave radiation (OLR)

Oceanographic analysis dataset
SST 1891~ Sea surface temperature (COBE-SST)
MOVE-G2 1958~ Data assimilation by MOVE/MRI.COM-G2

Forecast dataset

Dataset

JMA’s one-month prediction model output [0~ {
CONST
:._JNSDEEfINFLIT |
INDEX ENSO index (NINO.3 etc.) EEEEEH?? :
CLIMAT Monthly CLIMAT reports fsar T

USER-INPUT Text data input by user =



Data type

Available data type

« Various data types are available to % o '
perform climate diagnosis. Novso |

HIST  Historical actual analysis or observation data

NORM Climatological normal data (averaged from
1981 to 2010)

ANOM Anomaly data (difference from the
climatological normal)

va+ue

Above-normal | . ___J.__)
\ -

Historical

Anomaly

TS | Normal

\Q

S
SS
~

Below-normal

Time



Samples of charts

Various types of charts and statistical analyses
are available on iTacs.

DATA1 JRA-55 chi37 ANOM = —30:330 level = 23:23
ime

lot = —5:5 lon
DATA1 SST sst HIST lat = —90:90 lon = —30:330 level = 1:1 = : -
time = 2015010100:2015010100 ave = 1MO i 2014110100:2015053100 ave = 1DY

CPD/JMA NOV2014

DEC20144

JAN20154

FEB2015+

MAR2015

APR2015

MAY20154
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Cross section diagram

DATA1 JRA-55 t37 ANOM lot = 30:40 lon = 130:140 level =
time = 1958040100:2014040100 ave = 1YR(1+1MO)
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Advantages of iTacs
« iTacs is one of the most useful tools provided
by TCC/IMA, which is designed for climate
analysis and will strongly help your work.

« Use of iTacs costs less time for data handling,
more time for interpretation of the climate
system!!

Interpretation

Diagnose
Visualization .

Data




Object of this lecture

« This lecture demonstrates and performs
some exercises the basic operation of iTacs.

« This class overviews the influence of El Nino
events on oceanographic condition and
atmospheric circulation by utilizing iTacs.
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Access to ITacs
« Registered users can access iTacs from Tokyo

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

o) 58T

Japan Metearological Agency

lelye Climmate Center

WMIO Regional Climarte Center in RA [l (Asia)

@IWMO

-
© 1CC home © About TCC O site Map © Contact us

Press release

Links

Cimeitz El Nifio NWP Model Global Climate in Training
world Climate System
Monitoring Prediction Warming Japan Module
Monitoring

HOME

I What are WMO RCCs

'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

Training in the use of operational RCC products and
services

I Latest Updates

World Climate

Updated: 15 Feb 2016

Climate System Monitoring

Updated: 15 Feb 2016

El Nifio Monitoring

Updated: 10 Feb 2016

El Nifio Outlook is updated on 10 February 2016.
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iITacs (Interactive Tool for Analysi:

I Announcement

# 30 September 2016 - Isentropic potential vorticity
Tacs version 4.0 service has ts

¢ 12 February 2016 -

I iTacs version 5.

Tools

[Jatasets and Elem

# List of datasets and
Tutorial Manual

# Sea surface tempers
¢ Daily mean S5T ano
¢ 850-hPa stream fund

iTacs Login

ser Name:

Entrance

Tacs

assword:

YV

Login

Tokyo Clir

m bt

nalysis Dataset

Datal
Dataset Element Data type Area Level Time unit Showing period
[mass =] [Pressure Levets =] [hisT o [ =] [ssorea zj[monmay 3] RANGE 3]
tr f10 85 ave © P ave T yearsoyenr 2004 =] [V 5]
n 30 150 ael r 2014 9[3 5

Analysis method: [-Analysis method o

T Use parameter code
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Basic operating procedure (1)

Select Analysis or
Forecast dataset

Dataset

[Chronological

parameters parameters
Setting Data AN
pa ra mete rS E|SST Dataset =] [sea SU:::T;:;T”% | HiST l— o =l - |1 - 'EON-::E: un;- ISh_rREF:ZiDd.I
* S S |:.:————-_ ------ on ID_ [60 A I Time filter ' [z =[5 =] |
C Cso ——-——-—/\— -------------------
Set Ing Derivative :Chon T at —/ .
G ra p h |C Analysis method: [-Analysis method- =l Geo p hySIca I pa ra mete rs

Options _ _
Analysis method setting ]

DATA1_DATA2, SUBTRACT, REGRESSION_COEFFICIENT etc.

~
§
LIS
1 ~
~
1 ~
~
1 ~
~
1 ~
~
1 ~
Analysis method: [ DATAT_DATAZ =] i S
_____________________________ [ Z S ——
I Data?2 :
1 Dataset Element Data type Area Level Time unit Showing period 1
I [sst 7] [sea surface Data | [HiST =l Jaw =z D =] [monTHLY 7] [RancE ~] 1
1 Temperature (S5T) [Cx Lat |-90 BEN Ave [ 7 ave ¥ year-to-year [2015 ¢ -[2015 = 1
: I sp Lon: o -Fe0 Awe I Time filter INEEEE :
1 1
'! ___________________________________________________ !
Use param de

“Data2” field will be appeared depending on
types of analysis method.
11



Basic operating procedure (2)

Select Analysis or

Forecast dataset saect parametes

Graphic Options

Graphic Options

Contour, Shade, Color Bar, Axes

W show Contour Labels
W Show Color Bar

Colorizing: ICOLOR 'I
Drawing: | SHADE '|

Setting Data

" set Contour Parameters for datal

I” polar 5 I:INn h pel -|
I " PO 21 M o scale Labels

™ Logarithmic Coordinates I Draw Credic inside

parameters

Set!mg

Graphic
Options

additional field for
detailed options will
appear.

Analysis Data Submit

Data Submit

¥

Draw ‘map

———————————————— o ——————————————————— Y S —— - -

Data
download

Image Formar: [png =]  interval: | min: | max:| I~ Reverse the Axes ™ Apply All Pi
PP C3
Eont rdefalllt -I " ser Contour Parameters for data2 r Flip the X-axis r Flip the Y-axis plcture size I— «
Color Table: [Rainbow =] interval: | min: | max: | I No Caption
™ set Vector size: I [inch] value: I skip: |1

I Detailed Options for Image 1

. F Detailed Options for Image 1
CheCkl ng here, For Image 1 ILower layer 'I apply apply Default

+  About Graphics

contour  seyle: | default =] color: [rainbow =l

label ¥ format [_ thickness ll_ size W skip interval l_
contour line thickness IS_

levels: | color: |

thincontour: T [

not to draw | f_

marker type: | closed circle =
line style Isolld ¥| color Ibluk v
grid style Inone color [ounge hd

vector label ™ vector head size: |
define rainbow color |

color bar portrait ™ x: | v:|

thickness. ]6

scale: [1.0

About Axis

»  About Map

Forimage 1 apply

12



Longitude-latitude map (1)

« Let's draw monthly mean sea surface
temperature (SST) and its anomaly in
December 2015.

SST

SST anomaly

—g0: = 0 = 1: DATA1 SST sst ANOM _ lat —-90:90 lon 0:360 |evel = 1:1
DATAT  SST eat HI 155301002578126700 %ag0, e = 1 time = 2015120100:2015120100 ave = 1MO

/. CPD/JMA
CPD/JMA 90N /

60N -

30N A

EQ

3054

60S 4

90S
0




Longitude-latitude map (2)

Datal

Q Dataset O Element Data type Area

_ Sea Surface Data * HIST - AlLL -
Temperature (S5T) [{|L] Lat: -90 - 50 Ave [C]

-elementZ2- - 260 Ave |:|
Temperature (SST) [C.Deqg.]

lce concentration (ice=1 no_ice=0) [fraction]
Derivative: [l lon [ lat

Analysis method: -Analysis method- -

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

— Various datasets are available;
JRA-55, SST, MOVE-G2, CLIMAT, INDEX, USER-INPUT etc.

2. Select “Sea Surface Data” for “elementl”

and “Temperature” for “element?2”.

— Available elements will be shown in a pull-down menu.
14



Longitude-latitude map (3)

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
. ANOM_SD
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.

—  ANOM : Anomaly data.

— ANOM_SD : Anomaly data normalized by their standard
deviations, indicative of significance for the anomaly.

15




Longitude-latitude map (4)
O

Level Time unit Showing period

Data type |

HIST 1 +*  DAILY hd RANGE ~
Ave [lYear-to-year 2016 v 1 ~ 1 =~
Time filter 2016 = 1 = 1 -

Only “1” level in
this case

4. Select “ALL" for “Area”.

— You can change the longitude/latitude range more
precisely with setting boxes.

5. Select “1” for “Level”.

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

16



Longitude-latitude map (5)
6] O

Data type Area Time wnit Showing period
HIST - AlLL - 1 MOMNTHLY - FRANGE -

Lat: -90 80 Ave [C] [ Ave [Cyear-to-yed| 2015 v 12 ~

Lon: O 360 Ave [ [ Time filter 2015 = 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).
17



Longitude-latitude map (6)

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 w HIST - ALL - 1 v MONTHLY - RANGE -
Temperature ($5T) [( = Lat: -90 - 50 Ave [0 [ Ave [Cyear-to-year 2015 ~ 12 -
Lon: 0 - 360 Ave [0 O Time filter 2015 ~ 12 ~
[Cvector [EsD
Derivative: [ lon [ lat
* -Analysis method- v DATA1 SST sst HIST lat = —90:90 lon = 0:360 level = 1:1
time = 2015120100:2015120100 ave = 1MO

CPD/JMA

90N

E parameter code

Analysis Data Submit

EQ

3054




Longitude-latitude map (7)

You can also draw anomaly charts by selecting
“ANOM” for “Data type”.

DATA1 SST sst ANOM _lat =
time = 20151201

90N

6ON -

‘ EUS - ‘

Select parameters | Graphic Options I

Graphic Options e

Colorizing: | COLOR W W] Show Contour Labels Set
Drawing: | SHADE e Wl show Color Bar

Color Table: Blue - Red

Image Format LS er Conlau L Paramnal il da e e o o o o e e
Font [default v _ __ _ _ hnterval: [0.5 Contour Parameter:

F
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[=]
_'
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Topics: El Nino event

« In winter 2015/16, SST exhibited positive anomaly over
the central to eastern equatorial Pacific and negative
anomalies over the western tropical Pacific, indicating the

occurrence of El Nino event.

SST in December 2015

= N@rmaﬂ =

DATA1 SST  sst NORM = 100:300  level = 1:1
tlrrla = 2015120100 2015120100 ave = 1MO

= AROMa

DATA1 SST  sst kN

—45:55 lon = 100:300 level = 1:1

time 2015120100 2015120100 ave = 1MO

100E 120E 140E 160E 10 160W 140W 120w 100W  8OW GO‘H

soN{ ~ < &
40N y

30N-

on{ @ 0

um-Q 4 /G%
s -

105 -

205 N
3051

408 1 e /}?‘*_

-25 -2 -15

100E  120E 140E 160E 180 160W 140W 120W 100W 80W  6OW

-1 -0.5 0 0.5 1 1.5 2 )(R5



Topics: El Nino Southern Oscillation (ENSO)

« The occurrence of El Nino and La Nina events (ENSO)
modulate zonal contrast of SST in the equatorial Pacific.

DATA1 SST sst NORM_ lat = —25:25 lon = 100: 300 level = 1:1
time = 1988120100:1988120100 ave 1MO

Normal SST 51 e vl

15N :
10N ,\
SN ¥
EQ4%
58 B
108 L
158 |_
205 .
255+ T T >
100E  120E 180 160W 140W 120w 100w  80W 60W
DATA1 SST l ANOM - 100300 I el = 1:1 DATA1 SST sst ANOM lon = 100:. 300 I el = 1:1
tl - 1DBT1ZD1DD 1937120100 ave = ﬁmu - 1BBE1ZD1DD 1BEE1ZD1DD ave =
25N
20N-
I5N-
10N 7
5N G -
EQ !
S
1051
155+ N
205 ~
T00E 120 140E 160E 180 160W 14OW 120W 100W 8OW  GOW T00E  120E 140E 160E 180 160W 140W 120W 100W BOW  GOW
T I I | | _—- T | l | | T —
-2.5 -2 -1.5 -1 -0.5 0 -2.5 -2 -1.5 -1 -0.5 2 25

~ - SSTdiv Eﬂ Hifio .. - -SSTindla Nﬂﬁ@

Weaker than normal
SST.zonal contrast

Stronger-than—noral
SST.zonal contrast

J

255 +——1— —
140W  120W 100W B80W  6OW 100E  120E 140




EX

ercise (1)

« Show OLR anomaly averaged over the period
from December 2015 to February 2016 as

shown below.

« Dataset “SAT" is available to draw the OLR.

Please try to set
longitude range

90N

60N -

from 30°W to 330°E

not to split areas in 3oy

Africa and Europe.

Adjust contour
parameters (see
color bar of the
figure)

Select “Blue-Red”
for “Color Table”

EQ

305 1

605 ~

90
30°W

at —80:90 lon = —30:330 |evel = 1:1

DATA1 SAT olr ANOM = lon =
time = 20100:2016020100 ave = 3MO

[ ]
(=]
purs
L4}
———

CPD/JMA

|-

3

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




Hint: Area setting

90°N
Lat : -90 - 90
(90S) (90N)
Lon: 0 - 360
(0) (0)
9(00S! .
O;OE O°E=3:60°E
300 westwé*:lrd shift 300 westwarc?:l shift
Lat : -90 - 90 | |
(90S) (90N)
Lon: -30 - 330
(30W) (330E)

300W=-300E 309W=330°E

23



Answer to Exercise (1)

Analysis Dataset Lat: -90 - 90
(90°S)  (90°N)

Lon: -30 - 330

(300W)  (330°E)

Datal
Dataset Element Data type | Area ; Level Time unit Showing period
[SAT V| |OLR [W/mA2] V| |ANOM v [ALL v v|[MONTHLY V| RANGE Vv
ILat:|-9'D |-|90 |Ave O : Mave [yvear-to-year|[2015 v||12 Vv
lon:[30  |-[220  [Ave O [ITime filter 2016 v
Cvector [1sD L 'I
Derivative: [1lon [lat
Graphic Options
Colorizing: | COLOR % Ml show Contour Labels [ Polar Stereographic: [North pole v [No Scale Label
_ o Scale Labels
Drawing: | SHADE hd E‘Sh_ﬁﬂ EDEI’_BET —————————————————— I:l Lngarithmic Coordinates I:l Draw Credit Inside
Image Format: rEErSet Contour Parameters for datal :|:| Reverse the Axes [l Apply All Fi
: i - in- [- PRy Ics
Font [defaule ™| _ ginterval- 10 min: I Flip the X-axis LIFlip the Y-axis picture size[ %
Color Table: Blue - Red vl [ set vector size: [inch] value: n‘ || Mo Caption

Select “Blue-Red” Set contour parameters

as follows.
interval: 10, min: -55, max: 55

color table.




Outgoing Longwave Radiation (OLR)

« OLR is an index representing brightness temperature
observed from space.

« Take note: In the tropics,
« Lower OLR - Cooler temp. seen from space
— Top of cumulonimbus - Active convection
- Higher OLR - Warmer temp. seen from space
— Near the earth surface — Suppressed convection

140 160 180 200 220 240 260 280 300 320 340 360 3sp C-CWm?)
30°W o 30°E 90°E 120°E 150°E 180° 150'W 1200W 90" W 60°W 30°W
1 1 |

B0°N -

30°N -

+'J.

Monthly mean outgoing longwave radiation (OLR) (Jun.2016) CPDAMA

Original data provided by NOAA.

http://ds.data.jma.go.jp/tcc/tcc/products/clisys/figures/db_hist mon_tcc.html



Topics: Anomalous convective activity
associated with the El Nino event
« During El Nino events, enhanced (suppressed) convective

activity is statistically seen over the central to eastern
(western) equatorial Pacific.

DJF (Dec, 1an & Feb) mean OLR

= Normal = = Anomaly =
DATA1 SAT olr NORM _lat = -90:90 ~30:330 level = 1:1
time = 2015120100:2018020900 ave = MO DATAT  SAT ot AN e 0050 2020300 guliIgdovel = 11

90N —— 90N

60N -

N o

EU

308 1

Suppressed | Enhanced
Convection | Convection |

0 60E 120E 180 120W BOW

60S N ol 60S

905 -

[ | | | | |
180 200 220 240 260 280 300 -55 -45 -3 -25 -15 -5 5 15 25 35 45 55




Multiple Data

- Vector or Stream-line: Map vectors or
stream lines.

- DATA1_DATAZ2: Overlay two kinds of
elements on one map at the same time.
— Contour lines 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.

0; 0

80N 1
40N —

70N

30N -

60N 20N 4

50N 1 10N+
- L S o

P 3 B

40N 1 EQ4

) v L
30N 1059

\ 2054,
20N 47 A N
3081
10N+ ’

= o g eeme i S . e ¥,
405 e Ty v . , 5 LR 5
100E  120E 140E 160E 180 160N 140W 120W 100W 80W  60W

EQ

g
108 *

—= T ] I ] ] I I I I == 27
-55 -45 -35 -25 -15 -05 05 1.5 25 35 45 55




Vectors (1)

« How to draw vector maps

— For example, let's make a low-level wind
field map step by step.
— Barbs are not available. (Barb:\ and/ )

CPD/JIMA

Wind vector at
850hPa in
January 2016

20
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Vectors (2)

Datal
Dataset Element Data type Area Level Time unit Showing perindl
JRA-55 + Pressure Levels - HIST - AlLL - 850hPa ~ MOMTHLY - RAMNGE -
U (Zonal Wind) [m/s] = Lat: -35 - 35 Ave [ [ ave [Clyear-to-year 2015 + 12 +
Lon: &0 - 200 Ave [0 I Time filter 2015 = 12 -
Pressure Levels -
V (Meridional Wind) | -
X [Cstream line
SD X -component
e [ on [ lat Dataset Element
|jRA—55 j Pressure Levels :/
Analysis method: -Analysis method- - U {Zonal Wind) [mj,rﬁ]j
‘IIIIIIIIIIIIIII‘
These = [Pressure Levels =] o
boxes will »E V (Meridional Wind) hes
Submit appedr. o I
¥ Vector | ' SD
DATA1 JRA-55 u37,v37 HIST lat = =35:35 lon = 60:300 level = 7:7 Derivatiue: I_ ID" ot
time = 2015120100:2015120100 ave = 1MO y _ Component

—

10

29



Vectors (3)

Graphic Options

Colorizing: COLOR « ¥ Show Contour Labels [Tl Polar st

Drawing: SHADE - [¥] show Color Bar Morth pols

Image Format: png - [ set Contour Parameters for datal [C] Logaritl

Eont default ~ interval: min: max: [N Rreverse

Color Table: .IlIlIlIlIlllllllllllllllllllllll.DFlipthE

Rainbow - = [¥] set Vector size: 1 [inch] value: 20 skip: 5 :DND Cap
4l I EEEEEEEEEEEEEEEEEEEEEEEEER am?

o~

2 e R
1o\ et k=2 | Modify the vector size and its
EQ Rl e | | skip interval.
SNSRI I gyt |+ If you want to make vector
MR R I e b . P 7
N\ - el size larger, make “size” larger

or “value” smaller.

« If vectors are too crowded,
you should change “skip”
value. In this setting, vectors
are drawn at every 5 grids.

OF 80E 100E 120E 140E 160E 180 160W 14'01 1208 100W adIt 60W

20

In this setting,
1 inch
= 20 m/s.

30



Stream lines

» Drawing stream lines
Datal Graphic Options

Dataset Element

Colorizing: COLOR - [¥lshow Contour Labels
|jRA-55 j Pressure Levels j _
Drawing: SHADE - [¥lshow Color Bar
U (Zonal Wind) [m/s] ~}
Image Format: png - [Clset Contour Parameters for datal
. - i il min: max:
~ Pressure Levels j Font: default :quzilei‘-i EmmEm :
- - Color Table: Rainbow - Set Vector sizeg 1 [inch] value: 15 skip: 5
Erldli_‘in..al.'u'l.ﬂn.d]._'l.. EEEN HEEB

X W Stream line g
s B B PCEEEEEER

.pVectDrrSD
4N EEED

When you draw
streamlines, the skip
value must be “1”,

=N\ It is easier and safer to

%\;;9 (—@) just uncheck the vector
= LA e "

T0E 160E 180 160w 140w rzow toow sow sow | OPtions box.

e

80E 100E 120E

31



DATA1_DATAZ2:0Overlaying two data

« How to draw two data

« Sea level pressure (contour) and its
anomalies (shading).

DATA1 JRA=355 slp ANOM lat = =35:35 lon = B60:300 level = 1:1
time = 2015120100: 2ﬂ15ﬂ2ﬂ1ﬂﬂ ave = 3MO
DATAZ JRA—55 slp HIST lat = —35:35 lon = B0:300 level = 1:1

time = 2015120100:2016020100 ave = 3IMO ll::nulyss method = DATA1_DATAZ

3-month mean
sea level
pressure and
its anomalies
from Dec.
2015 through

Feb' 2016 ESEEE 80E 100E 12¢JE 140E 160E 180 160W 14nw 12{]'# 1{]D;'; 80W  6OW




DATA1_DATAZ2:0Overlaying two data

Basic Rule: The Datal for shading (the lower layer)

and DataZ2 for contours (the upper layer).
*As an exception, when you make a vector/stream line map, Data 1
must be for vector/stream line and Data 2 is for shading or contours.

O Datal

Dataset Element Data type Area Level Time unit Showing period
JRA-55 -+ Surface *  ANOM A ALL - 1 * MONTHLY - RANGE -
SLP (Sea Level Pressy Lat: -35 - 35 Ave ¥ ave [Clvear-to-year 2015 = 12 -
- Lon: 60 - 300 Ave Time filter 2016 ~v 2~
Shading | : :
vector (15D This area will appear after

Derivative: lon [Cllat

QA lysi hod: DATA1_DATAZ - I ”DATA]'—DATAZH iS SeIeCted-

O Data?

Dataset Element Data type Area Level Time unit Showing period
JRA-55 = Surface - HIST - ALL - 1 = MONTHLY - RANMGE -
SLP (Sea Level Presst - Lat: -325 - 35 Ave ¥] Ave Year-to-year 2015 -~ 12 ~
C0nt0u r SD Lon: 60 - 300 Ave Time filter 2016 ~ 2 -

1. Set parameters in “Datal” field.
2. Select “DATA1_DATAZ2" in the “Analysis method” box.
3. Set parameters in “ " field and submit. 33



DATA1_DATAZ2:0Overlaying two data

Graphic Options

[¥] Show Contour Labels
Colorizing: COLOR how Color Bar
Drawing: SHADE - [¥]set Contour Parameters for datal C | :
. " | yclonic
Image Format: png - interval: 1 min: -4 max: 4 .
Font: default - [¥]Set Contour Parameters for data2 anoma“es
cColor Table: Blue - Red ~Jinterval: 2 min: 1000 max: 1020
[C] set Vector size: 1 [inch] value: 20 skip: 5

4. Set Contour 3N
parameters for 2
datal (SLP "N
anomalies) and
data2 (SLP). 205

Anti-cyclonic
anomalies




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. Setthe” " field and submit.

st ANOM _lat = —90:90 lon = —30:330 level
time = 2015120100:2015120100 ave = 1MO

DATAZ SST sst ANOM gt = —90:90 lon = —30:330 level = 1:1
time = 2015100100:2015100100 ove = 1MO analysis method = SUBTRACT

Dataset Element D Showing period

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

Vector [CISD g, < BB ESo e o
Derivative: [ lon [ lat B Sl Sl A, -
thalysis method: SUBTRACT - 905 T r r , v r
J 0 60E 120E 180 120W 60W

ODataz -—11——09—07 —(I)AS —A.S —EILI 0!1 0!3 0!5 07'09_11-
Dataset Element Showing period Datal mlnus Dataz IS
55T - 5Sea Surface Data - RANGE ~ mapped (In thIS Case,
Temperature (S5T) [C « ar 12015 -~ 10 - ]
Flsp 205 - 10 -] | December minus October).




Exercise (2)

« Let’s see the climatological mean stream function
(y) and wind vector at 850hPa for January.

— Stream function (¢) is used for diagnosing large-scale
non-divergent ( i.e. rotational) wind fields.

— Check the relationship between ¢ and wind fields.

[ CPD/JVA

el

Hint 1: This is a
vector and
shading plot. In
this case, is the
datal vector or
shading?

; . 395
Hint 2: When you 60E B80E 100E 120E 140E 160E 180 160W 140W 120w 100W B80W 60W

draw climatological 5

normal fields, you

don't care about | o E— S—— — — — ——
ear SEttln an -15 -12 -9 -6 =3 ] 3 6 9 12 15

y g (any .

year is OK).



Velocity Potential and Stream Function

* Wind fields = Divergent winds + Rotational winds
— Under an assumption of perfect fluid (i.e. no viscosity).

- Divergent winds = Vy, where y is Velocity
potential

— Divergent wind blows in the upgradient direction of y.

- Rotational winds = k x Vy, where ¢ is
Stream function (x is a unit vector in vertical direction)

— Rotational wind blows parallel to the contours of ¥, with low value to the left,
regardless of which hemisphere you think.

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

Velocity potential (divergent winds) Stream function (rotational winds)
Contours of velocity potential Contours of stream function

%S O
@y 6> @ ©

Convergence Divergence Clockwise Counterclockwise’”



Answers to Exercise (2

Vector variables must be set as “Data 1”.

Set parameters for U and W.

Datal
Dataset Element Data type Area Level Time unit Showing period
JRA-55 ~ Pressure Levels - MNORM - ALL - 850hPa ~ MONTHLY - RANGE -
U (Zonal Wind) [m/s] = Lat: -35 - 35 Ave [ [Cave [Dyear-toyear 2015 ~ 1~
Lon: 60 - 200 Ave [ [CITime filter 2013 = 1 -
Pressure Levels -
V (Meridional wind) | =
X [l stream line

¥ vector [ sD
Derivative: [ lon [ lat

Analysis method: DATA1_DATAZ - Set pa ra meter for lp data in ”Data2"

ST field.

Dataset Element Data type Area Level Time unit Showing period
JRA-55 * Pressure Levels * MNORM - ALL - &50hPa ~ MONTHLY - RANGE -

W (Stream Function) - Lat- -35 - 35 Ave [ [Oave [year-to-year 2015 + 1 =

Csp Lon: 60 - 300 Ave [0 [l Time filter 2005 » 1 -

Graphic Options

Set parameters for shading and

[¥] Show Contour Labels
Colorizing: COLOR = [ show Color Bar Vecto r

Drawing: SHADE - [Clset contour Parameters 1

- ) | Draw Credit Inside
[ reverse the Axes

Image Format: png - interval: min:
Font: default - 1 [¥]set Contour Parameters for data2 I [CIFlip the x-axis [CIFlip the Y-axis i TacEs -
Color Table: Blue - Red <Jinterval: 3 min: -15 max: 13 : FNa Caption

17 . : . . _
l_Set Vector size: 1 [inch] value: 20 skip: 5 1 BS




35N

Tips: Stream functlon (l/J)

Note:
 Wind vectors are nearly g’g
parallel to the ¢ lines.
. Clockwise circulations &
around the local Coe e
maximum of ¥, and vice

160E 180 160) 14 120w 100W B80W 60W

20

ﬂg —IB —I3 (I)I :IS (!3 é 12 15
versa. /
« <I> Positive ¢ values don’t Prevailing Trade winds

always mean clockwise
circulations. You should see Stream function (rotational winds)
P ‘s maximum/minimum Contours of stream function

rather than the value itself.
« The magnitude of ¥’s /f r\
gradient corresponds to @ ‘ J
the rotatiinal wind speed. o~

Clockwise Counterclockwise | 39




Exercise (3)

« Let’s see the climatological mean velocity potential
(x) and divergent wind vectors at 200hPa for January.

— Velocity potential (x) is used for diagnosing large-scale
divergent wind fields. In the tropics, those divergent
winds are related with convective activity.

— Check the relatlonshlp between xy and divergent wind
fields. * *

Hint:

To draw divergent
wind vectors, select
“Udiv” and “Vvdiv”
from pressure-level
data of JRA-55. %5%0E B0E 100E 120E 140E 160E 180 160W 140W 120W 100W B8OW 6OW

20




Answers to Exercise (3

Vector variables must be set as “Data 1”.

Set parameters for divU and divV.

Datal
Dataset Element Data type Area Level Time unit Showing period
JRA-55 + Pressure Levels - MORM - ALL - 200hPa ~ MONTHLY - RAMNGE -
Udiv (Zonal Diverger « Lat: -35 - 35 Ave [O [ ave Clyear-to-year 2015 = 1 =
Lon: 60 -300  Ave O [ Time filter 2015 ~ 1~
Pressure Levels -
Vdiv (Meridional Div =
X [Clstream line
[ vector [CsD
Derivative: [ lon [ lat

Analysis method: DATA1_DATAZ2 - Set pa ra meter for X data in ”Data2"

Data2

Dataset
JRA-55

field.

Element Data type Area Level Time unit Showing period

~ Pressure Levels ~ MNORM - ALL - 200hPa -~ MONTHLY - RANGE -
¥ (Velocity Potential) + Lat -35 - 35 Ave [0 [CAve [year-to-year 2015 + 1 =
[[sp Lon: 60 - 300 Ave [ [C Time filter 2015 » 1 -

Graphic Options

Colorizing: COLOR = ¥ show Color Bar Vector

Drawing: SHADE - [Clset contour Parameters 1

Set parameters for shading and

[¥] Show Contour Labels

- ) | Draw Credit Inside
[ reverse the Axes

Image Format: png - interval: min: )
Font: default - | ¥/ Set Contour Parameters for data2 I [CIFlip the x-axis [CIFlip the Y-axis picture size o
Color Table: Blue - Red _:interval: 3 15 LTE L : [CINo caption
= . : : -
Lnvet Yector size, L nchvelue 20 kB2 1




Note: AT
« Divergent wind vectors &\
are perpendicular to the :;
x lines. 2081 |
. Divergent winds around*:
the local minimum of y,
and vice versa. ~—T T T T T T
« <!> Negative y values
don’t always mean

divergent WII’}dS. You Velocity potential (divergent winds)
should see XS Contours of velocity potential

maximum/minimum rather
than the y value itself. /
« The magnitude of x's @
gradient corresponds to &J
the divergent wind speed.

Convergence Divergence 42




Topics: Tropical Convection and Divergence

« In the tropics, upper-level divergence (i.e., the
minimum of y) is associated with deep convection.

« Active convection over the Maritime continent.
Climatological normal for January

X200 533 %

JON

Divergence
: =~ active convection

"35*3"‘

20N %
TON

Convergence =" a3
. A » . ,
= suppressed convection Wl .. - R

43



Exercise (4)

« Make anomaly maps for January 2016.
— [Left] x200 (contour) and OLR (shade)

— [Right] 850 (contour) and OLR (shade)

¥200 (contour) and OLR (shade)

w850 (contour) and OLR (shade)

B0E BOE 100E 120E 140E 160E 180 160W 140W 120W 100W BOW 60W

[ | | | | I [
-55 -45 -35 -25 -15 -5 5 15 25 35 45 55

60E BDE 100E 120E 140E 160E 180 160W

140W 120W 100W B8OW EO'H

|
-55 -45 -35 -25 -15 -5 5

Where is upper-level divergence/convergence anomalies?
How about their relationship with OLR anomalies?
What circulation anomalies is collocated with those OLR anomalies?

44



Answers of Exercise (4)

Datal
Dataset Element Data type Area Level Time unit Showing period
SAT * OLR [W/ma2] * | ANOM ALL - 1 * MOMTHLY - RAMNGCGE -
Lat: -35 - 35 Ave [ [Cave [Cyear-to-yeaf 2016 1 =
Lon: 60 - 200 Ave [0 O Time filter 2006 = 1 -
[[vector [[sD
Derivative: [[lon [ lat
Analysis method: DATA1_DATAZ -
Data2
Dataset Element Data type Area Level Time unit Showing period
JRA-55 = Pressure Levels - | AMNOM ALL - 200hPa |+ MOMNTHLY - RAMGE -
¥ (Velocity Potential) - Lat: -35 - 35 Ave [[] [Cave [Cyear-to-yeqr 2016 ~ 1~
[Csp Lon: &0 - 200 Ave [ [CTime filter 2016 = 1
Graphic Options
[¥]show Contour Labels
Colorizing: COLOR = how Color Rar
Drawing: SHADE - [V]set Contour Parameters for datal
Image Format: png - interval: 10 min: -35 max: 55
Font: default - [V]set Contour Parameters for data2
Color Table: Elue - Red - |interval: 2 min: -10 max: 10
[Zset Vector size: [inch] value: skip:
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Answers of Exercise (4)

Datal
Dataset Element Data type Area Level Time unit Showing period
SAT * OLR [W/maZ2] * || AMOM ALL - 1 * MOMNTHLY - RAMGE -
Lat: -35 - 35 Ave [0 [Cave [Cyear-to-yeal 2016 ~ 1~
Lon: 60 - 200 Ave [ [CITime filter 2006 = 1 -
[ vector [CsD
Derivative: [l lon [[lat
Analysis method: DATA1_DATAZ -
Data2?
Dataset Element Data type Area Level Time unit Showing period
JRA-55 + Pressure Levels - | ANOM ALL - 850hPa |+ MOMTHLY - RAMNGE -
y (Stream Function) ~ Lat: -35 - 35 Ave [0 [ ave [Cyear-to-yedr 2016 v 1~
Osp Lon: 60 - 300 Ave [ [CITime filter 2016 v 1+
Graphic Options
[¥]show Contour Labels
Colorizing: COLOR = how Color Rar
Drawing: SHADE - [V]set Contour Parameters for datal
Image Format: png - interval: 10 min: -55 max: 55
Font: default - [V]set Contour Parameters for data2
Color Table: Elue - Red - |interval: 2 min: -10 max: 10
[Zset Vector size: [inch] value: skip:
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Topics: Anomalies associated with El Nino
OLR (shding) and x200 (contour)

CPD/JMA

Upper-level Divergence

35S + : S OEH S K| .. :
bOE 8O ow 120w 100w 80w 6OWCyclonic circulation
Upper-[level anomalies straddling
Cogyergence — the equator
30N 1. ; | (Negative anomalies in
M b= /| N.H. -> cyclonic

o

e S -~ Positive anomalies in
" 3 “\ S.H. -> cyclonic)

OLR (shadlng) ar\d L|J850 (contour)

Anti-cyclonic circulation anomalies |
straddling the equator w4

Matsuno-Gill response (Gill, 1980) 47/



Contents

1. What's iTacs?

2. Basic operations -Horizontal map-
O Access to iTacs
O Basic operating procedure
O Longitude-latitude map
O Multiple data

3. Basic operations -Other kinds of maps-
O Vertical and latitude/longitude profile
O Cross section diagram
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Line graph & Cross section diagram

« Time series and profile graph are useful to see
the variability or spatial structure simply.

= [Lom@iiucdingl __

@ datal

T,




Vertical and lat/longitude profile

1
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 ¥ Il 1hPa I Ave r‘;’ear-m-ye 2015 vI ]?‘_L[ ?8:
on:-l120  -[130 | Ave ¥ [ Time filter (2015417 =~ 100 1
200 1
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
21+
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 6
3_
Check either “Ave” Select a 0
boxes Specific Ievel S0E G 120E 130E 140E 150E 160E 170E 180
(latitudinal or and period Long|tude profile of 500-
longitudinal mean) hPa height anomalies over

25°-35°N



Cross section diagram

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

300

5004

7004

1000

80N
70N
BN
S0N
45
40N
-
01 2
30N
0
0, N
-2
) = 10|
EQ1D
40E 60E 80E 100E  120E 140  160E 180
-8 -6 —4 -2 ) 2 4 6 IDS'L r 7 .
40E 80 00E 140E 160E 180
| | | |
-55 -45 -35 -25 -15 -05 15 _25 35 45 55
1007 AL
—4
200+ 2
50N Oz . 0 2
f 0 0 1 0
2 o -2, ~7]
3004 40N .
) . g 0
sond ° 4 < A 0 2
- —2, 0
2 0
o 2 o Ao
20N O
500 -2 2 . 4
4
5 4 U
10N+ o 2 .
700 @ ' 0 =2 2
_ 0
B L ® 5 0 -2 o
o) 4 ) o
2 B - 25N 2
1000 0 e 105y JUN JuL AUG SEP oct
1 EQ 10N 20N 30N 40N 50N 60N 70N  BON . : : : :
B s o I— — —— T 1 -
o — =5 s —5 o 2 . s s 10 8 6 4 2 0 2 4 6 8 10



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. o~ -

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 Q= e R B, S s

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

>
Latitude >



Time cross section

Longitude-time cross section

To see time evolution and highlight some
wave propagdation

Let’s see the time evolution of the equatorial
SST anomalies associated with the 1997/98

big El Nino event. o
Longitude-time cross section e
of SST anomalies averaged L1997
over 5°5 - 5°N (i.e. along the o |
equator) from January 1996 £
to July 1999. al IUECLS <
v JAN1999 1 ».

JUL1999 T T T T T T
0 60E 120E 180 120w 60w
| | | | I | 1
-24 -2 -16 -1.2 -08 -04 O 04 08 1.2 1.6 2 2.4

Longitude



Time cross section

Analysis Dataset

SST anomalies

Don’t forget to check
to perform

meridional average!

Datal
Dataset Element Data type Area Level Time unit Showing period
|sST v||sea surface Data | |ANOM v [ALL v 1 V|[MONTHLY  v| RANGE W
Temperature (55T) [( v Lat: |-5 BE | Ave [lave [lvear-to-year|1996 V||1 WV
lon:[-30  |-[330 |Ave O [ Time filter 1999 v||7 v
[vector [1sD
Derivative: [1lon []lat
from Jan. 1996 —

To Jul. 1999

Graphic Options

Colorizing: | COLOR % W] show Contour Labels

Drawing: | SHADE o
Image Format:
Font.

Color Table: [Blue - Red b

interval: |D_4

[ Polar Stereographic: |North pole w

[ ] Logarithmic Coordinates

WISet Contour Parameters for datal

[ | Reverse the Axes

| e |'2'4 | max. |2'4 | [ Flip the X-axis [IFlip the Y-axis

et Vector si1Ze:

LINo Caption

[ Mo Scale Labels

U Draw Credit Inside

L1 apply All Pics
picture size

%
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Time cross section

DATA1 SST sst ANOM lot = —=5:5 lon = —=-30:330 level = 1:1
time = 1996010100:1993070100 ave = 1MO

JAN1996

v

L

JUL1996 4

JAN1997 - {
JUL1997 4

JAN1998 - '

JUL1998 - b

El Nino

<€

JAN1999 -

La Nina

JUL1999

0 60E 120E 180 120W 6OW
I [ | [ I
-24 -2 =16 -1.2 -0.B8 -0.4 0 0.4 0.8 1.2 1.6 2 2.4
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Integrated Exercise (1)

Show longitude-height cross section of zonal/vertical
wind anomaly vector and vertical wind anomaly
(shading) averaged from 5°S to 5°N during the period
from December 1997 to February 1998.

Try to adjust vector scale
and skip interval to
Improve the visibility of
the figure.

Select logarithmic
coordinates for vertical
axis.

Adjust contour
parameters (see color bar
of the figure).

Select “Green-Brown” for
“Color Table”,

100

200

300

500

700

1000

DATA1 JRA-55 u37,0mq37 ANO

=5:5 lon = -30:330 level = 1:27

453334 e € T 7T T2 >Aa NNy y Ve S 5 >a

4a->a4 LZRRR A\?AVAVVQWW"“\Q‘N\\\F“ A N

PONINVANEE « L2 <zl PRERRY v 7 N

4 Lpd VY

time = 1997120100: 1998020100 ave = 3MO
DATA2 JRA—55 om ANO 5:5 lon = -30: 330 level = 1:27

time = ?997120100 1998020100 ave = 3MO Iy is method = DATA1_DATA2
S>> 3> > S>> S>> 2ED N L €~ €9 > >

PRPE ”
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Hint: How to draw vertical motion by vectors

In pressure coordinate data set, vertical motion is given by
pressure velocity w , where w = dp/dt.

If w <0, it means the pressure | IniTacs--,

of an air parcel there becomes Datal

lower, which corresponds to — —
upward motion because [RA'SS V[ressure Lovets___v
pressure becomes smaller S
towards upper levels in general. @ (Pressure Vertical v
ml. Stream line

p A Wv [IsD
rivative\ L] lon [ 1at

d \

Upward motion

This means multiplying the second
means dp/dt<0. YIS

300 component by -100. There is two reasons.
#1: To reverse the vector direction for
understanding the true wind direction

500 _ intuitively.

Q An air parcel #2: To highlight vertical component

700 because omega values are too small

compared to meridional winds in general.

1000
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Answer;
Z0Na

to

/vertical

Integrated Exercise (1)

Datal  wind anomalies
Dataset tlement Data type Area Time unit Showing period
[IRA-55 v ||Pressure Levels v| [ANOM M [ALL V| 1000hPa v lIMONTHLY V| RANGE Vv
U (Zonal Wind) [m/s] Vv Lat: |-5 |-[5 100hPa v MVl ave []year-to-year 1997 V|[12 v
Lomn: |_3g |-|33‘D [ ] Time filter 19398 V| |2 W
Pressure Levels W
w (Pressure Vertical %

X Stream line
Mlvector [1sD
Derivative: [lon [lat

1000
~100

50S - 5°N

Dec. 1997

Analysis method: [DATA1_DATA2 . v average hP - Feb 1998
Data2 Vertical wind a
ala :
anomalies
Dataset Eleme.ic Data type I Area Time unit showing period
[IRA-55 v ||Pressure Levels v| |ANOM vl Al v| MONTHLY V| RANGE Vv
w (Pressure Vertical W ILat; |-5 ||5 |A-._;E 100hPa W Ave [1vear-to-year 1997 V|[12 v
sD on:[-30 |-[230 | Ave O || Time filter 1998 w2 W

Graphic Options

Colorizing: | COLOR. v
Drawing: | SHADE b
Image Format:

Color Table: |Green - Brown

M sho
M sho
[set

interval:

Set parameters for
contour and vector

Logarithmic

Coordinates

Privorth pole W

[Polar Stereograp
I@Lugarithmic Coordinates I

min: |

| max: |

m Reverse the Axes

v|Set Contour Parameters for data?

LIFlip the X-axis LIFlip the Y-axis :
pictu

W |[Interval: |D_02

| min: [-0.11

|max:|0_11

LMo Caption

Green-Brown

Ml set vector size: |1 [inch] value: ‘3:}

|5kip:|8 |

[ No Scale Labels
U Draw Credit Inside

L] Apply All Pics

re size

08




‘opics: Ocean-Atmosphere Coupled System

In the equatorial Pacific (5S-5N) during El Nifo events... ...,
100 : o
—> Warmer SST in the E. Pacific
Y T T T T e S T S % Samt SR I CHEEE S E — — = COOIQr SST in the W- PaCifiC

v
Convection anomalies
Low-level convergence

Low-level westerlies

—*—* 3 * > < > o o s e, W

e T B e T

2004+ = 8 & <« <« r 3 2 ow ey aoa N
g.gq}(i()i.‘l;-‘x_“d

b 4 4 a4 T F o R o ¥ o4 gy o a

3004 « « 2 v F e r o

N 5 - B >+ | Actually, the induced low-level
L B T R S . L B | .
.««{| westerlies can enhance SST
5 or oA A€ E o4 s L R R o o . e o
ool 2 ERT W AR %+ +«..{ anomaliesin turn (this is oceanic
HEIE OV ey | dynamics).
INSEREEREREREEERERS st gNt 5384 Thisis referred to as the Bjerknes

Feedback (but we cannot say what
the initial trigger is).

| | | |
—=0.035 -0.025 -0.015 -0.005 0.005 0.015 0.025 0.035

0 60E 120E 180 120W 60W 0

El Nifo/La Nifia is an
Ocean-Atmosphere coupled
phenomenon !! 59
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Statistical Analysis in iTacs

* Various statistical analysis methods are available.

— Correlation/Regression analysis
— Composite analysis

* They can be powerful and helpful for understanding
our climate system. Of course, statistics is also
necessary for seasonal forecast.

AKeep in mind that statistical results DO NOT ALWAYS give us the
physical nature of the target systems or phenomena. Statistics is
just a matter of mathematics. We need physical interpretation
after statistical analysis. 61
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Basic Statistics in Brief

Time series (line graph) ~ For Dec. thru Feb. (DJF) 3-month mean,
. e Blue: NINO.3 SST anomaly

2.5+

(Positive: El Nino-like, Negative: La Nina-like)
Red: SLP anomaly at Darwin

24

1.5+

S TR 1
s M (J AQ /\/ N /\ [A When NINO.3 SST anomalies
OW/W\\ j ML 3 i are positive, SLP anomalies at
-0.544 4 'kJ J

Darwin tend to be positive.

+

_1.5-
21950 1965 1970 1975 1980 1985 1990 1995 2000 2005 20'1+o 2015 NeXt Step iS--- [}
208 : m How can we evaluate the
15N \> % '~ . . . L.
FIR Darwin : relationship objectively and
e o M quantitatively?
] K
205

100E 120E 140E 160E 180 160W 140W 120W 100W BOW  60W



Basic Statistics in Brief

Time series (line graph) Scatter plot
3.5 CPD,/JMA .
@ dotal
M T s W
sl e E /)//)
2 . N
e A T .
1.5 ; © /," Q
' (a8 -, |
1 + -l //
Fal q i
0.5 + E //
L AL R L =
—o.s-WrJ\l j I +\v \,/ N 4\ i 8 . A ’
] / v\ BT SR
-1 y l X 3 /1’ .
-1.51 / : //,:. |
~21950 1955 1870 1975 1980 1985 1990 1985 2000 2005 2010 2015 2] E —> NINO.3 SST an:om.
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If we link each pair of NINO.3 SST and Darwin’s SLP values to a point
on a X-y map, we can clearly see a linear relation between them. We
can evaluate the relationship with correlation coefficients. In this
case, the correlation coefficient is +0.82.

Correlation coefficient: How close they have a linear relationship



Basic Statistics in Brief

* Correlation coefficient: How close they have a linear relationship
— Correlation coefficient values are between -1 and +1.

— The value close to +1 (or -1) means there is a clear positive (negative) linear
relationship between the targeted data pair, and the value around zero
means there is little (or weak) relation between them.

Corr. coeff. ~ -1 Corr. coeff.~0 Corr. coeff. ~ +1
y y y /
X X X
. N
Negative correlation No correlation Positive correlation
Correlation does not imply causality!
If there is a significant correlation btwn X andY... ... o ?
X .
X—Y Y—X XY Z\Y o -

[ J
XcausesY YcausesX Feedback Unknown Z causesbothXandyY



Correlation Analysis (1)

« We confirmed that there is a strong positive
correlation between NINO.3 SST anomalies and
Darwin sea level pressure (SLP) anomalies.

Question: How about another station’s SLP? Rather, how about
every grid points throughout the world?

20N

o] *) Evaluating the correlation
10N 1

E’& &\QA%; : / 7 N COEf f icients between N’NO'3 SST
5] \%% / / ................................................................... x\ ................ \ and SLP at everygrid points and
205 . then mapping each value on each
grid.
« Let's make a correlation map between three-month
mean sea level pressure (SLP) and SST anomaly in

NINO.3 for DJF from 1958/1959 to 2016/2017.

100E 120E 140E 160E 180 160W 140W 120W 100W 8OW  60W
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Correlation Analysis (2)
« Setting “Datal” and “Data?2”.

Datal
Dataset Element Data type Area Level Time unit Showing period
JRA-55 * Surface *  AMOM - ALL - 1 * IMONTHLY hd RAMNGE -
SLP (Sea Level Pressy « Lat: -90 - 90 Ave Ave [¥IYear-to-year| 1958 = - 2016 ~
Lon: O - 360 Ave Time filter 12 = - 2 -

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

Although the end of the period may appear to be February 2016,
this setting means DJF average

from 1958/1959 (December 1958 to February 1959)

to 2016/2017 (December 2016 to February 2017).
Consider the setting for year and month separately.

Aﬂalysis method: CORRELATIOM_COEFFICIENT -
Select

Data? “CORRELATION_COEFFICIENT".
Dataset Element Data type Time unit : Lag Significance
INDEX = NINC.3 *  ANOM * MONTHLY - 0 * YEAR - 95%(two side) -
5D Ave [¥lYear-to-vear
i " 7 il . . : .
Data2” lags set period Select options indicate confidence

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



Correlation Analysis (3)

« Setting Graphic Options.

Set “Drawing”
“CONTOUR” to shade

the grids exceeding

Graphic Options

confidence level.

Colorizing: COLOR -

Image Format: png -

Set contour line (i.e.,
correlation coefficient)

L L=y LE UL S

Color Table: Blue - Red

Drawing: CONTOUR -

Don’t forget!

¥|Show Color Bar

ow Contour Labels

Y| Set Contour Parameters for datal

interval: 0.2

- sel Vector size:

min: -1

Linch] value:

max: 1

skip: |

properties.

90N

B6ON -

30N 4

> N

308 -

605 4

90s

68




Correlation Analysis (4)

Correlation coefficient between NINO.3 index and SLP in
DJF from 1958/59 to 2015/16.

90N

60N 4
SGN-.
EQ
305 4

605 -

The gray shading
indicates a 95%
confidence level as
indicated by t-testing.
— In other words, their
w relationships are

robust.

%053 60E / 120E \1éu

120W \ \

SLPs tend to increase associated
with positive NINO. 3.

The red contours indicate positive values
of correlation coefficients.

Simply stated, positive (negative) SLP
anomalies during El Nino (La Niha).

SLPs tend to decrease associated
with positive NINO.3.

The blue contours indicate negative values
of correlation coefficients.

Simply stated, positive (negative) SLP
anomalies during La Nifa (El Nifno). 4o




Basic Statlstlcs |n Brlef

How about these examples? T

Regressmn line y

X
Large Small
regress. coeff. regress. coeff.
\_ /)
Y

Corr. coeff. ~ +1 for all of them, but regression coefficients are different.

* All of these examples have strong positive linear relationships.
* We also use regression coefficients to evaluate their relationship.

(Linear) Regression coefficient: The slope of a regression line

Since the slope is given by Ay /Ax, regression coefficients mean how
much the variable y changes when the variable x changes.



Correlation and Regression analysis

* 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 little (or weak) relation between them.

N | A

N

Negative correlation No correlation Positive correlation

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

series. 1



Regression Analysis (1)

« Let's make a regression map of three-month
mean sea level pressure (SLP) onto SST
anomaly in NINO.3 for DJF from 1958/1959 to
2016/2017.

« For a regression analysis, “Datal” is a
responsible (dependent or y-axis) variable,
and “Data2” is an explanatory (independent or
X-axis) variable.

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



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

Datal

Dataset Element Data type Area Level Time unit i Showing period
JRA-55 * Surface *  ANOM - ALL - 1 MONTHLY - RANCE -
SLP (Sea Level Pressy = Lat: -90 - 90 Ave Ave [¥|vear-to-yeal 1958 - - 2016 =
Lon: O - 360 Ave Time filter 12 = -2 =

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

Although the end of the range may appear to be February 2016,
this setting means DJF average

from 1958/1959 (December 1958 to February 1959)

to 2016/2017 (December 2016 to February 2017).
Consider the setting for year and month separately.

Data) REGRESSION_COEFFICIENT”,
Dataset Element Data type Time unit | Lag Significance
INDEX * NING.3 * ANOM * MONTHLY - ] * YEAR « | 95%(two side)
SD Ave WMIMogr-to-year
7] ” = = . . . .
— “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.

Graphic Options

Don’t forget!

|COIori2ing: COLOR

Drawing: CONTOUR -

‘mase Format. png -

Set contour line (i.e.,
regression coefficient)
properties.

ront. aefault -
Color Table: Blue - Red

| Show Contour Labels
[¥| Show Color Bar

[¥|Set Contour Parameters for datal

interval: 0.2 min: -1 max: 1

~ [L15et Vector size: [inch] value: skip: 1

90N

CPD/JMA

60N -

30N A

> EQ.

30S 1

[
60S 1

90S
0




Regression Analysis (4)

Regression coefficient is
+0.8.

This means SLP tends to
be +0.8hPa higher than
normal here when
NINO.3 SST index is

+1.0 higher than normal.

Recall that regression
coefficients are the slope
of regression lines,
Ay/Ax. In this case, X is
NINO.3 SST index and y
is SLP.

90N 1
60N 1
30N A

EQ

30S 1

Large

regress. coeff.

Small
regress. coeff.



Exercises (5)

« Make a regression coefficients map of
850hPa stream function (@850) anomalies

onto NINO.3 SST anomalies for DJF.

—  Set the statistical period from 1958/59 to 2016/17.

—  Stream function 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 CPD/JMA

Regression coefficient of
W850 onto NINO.3 SST
anomalies for DJF.

60N -

JON -

Q9
3051 Can you imagine the circulation
pattern?

60S 1

90s
0

60E 120E 180 120W 60W 0



Answers to Exercises (5)

Datal Don’t forget!

Dataset Element Data type Area Level Time unit —theoaibos poriod
JRA-55 = Pressure Levels *  AMOM - ALL - 850hPa ~ MONTHLY - RAMCE -
y (Stream Function) ~ Lat: -90 - 90 Ave [ [C] Ave |¥] Year-to-year [1958 v - 2016 ~
Lon: O - 260 Ave [ [l Time filter 12 = -2 -

=1 __

Select “REGRESSION COEFFICIENT” . . o
Set “showing period” DJF

Analysis method: REGRESSION_COEFFICIENT  ~ from 1958/59 to 2015/16
Data?

Dataset Element Data type Time unit Lag Significance
INDEX * MNING.3 * ANOM * MONTHLY - 0 * YEAR 95%(two side) -
Csp [ Ave Year-to-year
ClTime filter

Select confidence level

_ _ as "95% (two side)”.
Graphic Options

DJe Orge
Colorizing: COLOR -
IDrawing: CONTOUR V¥ Show Color Bar
Image Format: png - [¥] set Contour Parameters for datal
Font: default - interval: 0.4 min: -2 max: 2
Color Table: Blue - Red v [set vector size: [inch] value: skip: 1
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Topics: Typical Anomalies associated with El Nino

Do you remember the
Matsuno-Gill response
pattern?

When EIl Nifio events occur, ‘ —d. ’ -]
positive westerly anomaly = Weak
Trade winds

Matsuno-Gill response (Gill, 1980) 73
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Composite analysis (1)
« Composite analysis: To collect many samples
matching given conditions (e.g., El Nino condition) and

do statistical analysis of them (e.qg., taking an average).
It is a kind of conditional sampling.

By composite analysis..., we can get common
characteristics associated with a given condition.

Full set of data _ -
1958 DeS|gnatec! Condition
1959 (eg. SSTA in NINO.3 > 0.5 C)
1960 Subset of data Composite map
1961 _ 1963 N -
1962 Sgakr;“t 1965 T R T
° . mN_““a“a \ ) r”“
matching Average ?\j\(% {L‘f;“; N
i a given 1997 e g
ey n | ———— — F{_Mg_,{_/a
2014 condition 5002 &“ s,
2015 2009
2016 2015 80



Composite analysis (2)

Let’'s make a composite map of 850-hPa zonal wind
when NINO.3 SST anomalies for DJF > 0.5 (i.e. El Nino
—like condition).

1. Set the” i
2. Select ”COMPOSITE” In the “analysis method” box.
3. Set the “Data2” (give a composite condition).

SATA Select the compositing element
Ddid |l
Dataset Element Data type Area Level Time unit Showing period
JRA-55 * Pressure Levels *  ANOM - ALL - 850hPa » MONTHLY - RANCE =
U (Zonal wind) [m/s] ~ Lat: -90 - 80 Ave Ave [¥|Year-to-year 1958 ~ - 2016 ~
Lon: O - 360 Ave Ti o ilter 12 ~-2 -
Vector sD Ch k 1 _ _ 144
Derivative: lon I lax eC Year to year
Oﬁmalysis method: COMPOSITE -
Data2
Dataset Element Data type Time unit
INDEX »* NING.3 *  ANOM * = + 05 MOMNTHLY -
sD Ave ¥ Year-to-year
Time filter

81



Composite analysis (3)

Let’'s make a composite map of 850-hPa zonal wind
when NINO.3 SST anomalies for DJF > 0.5.

Graphic Options

Colorizing: COLOR - [¥] show Contour Labels
Drawing: SHADE - [Jshow Color Bar
Image Format: png - [¥]set Contour Parameters for datal
Font: default - interval: 0.5 min: -3 max: 3
Color Table: Blue - Red + [lset Vector size: [inch] value: skip: 1
90N
60N
30N
308
60S A
9053 60E 120E 180 120W 60W 0

[ 1T T 1T 1T T el

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



Composite analysis (4)

90N

Of course the composite
result is consistent with
the corr. coeff. map we
made just before.

SON-

30N-

EQ

308 1

60S -

CPN /IMA

Corr. Coeff.u850 & NINO.3 SST anomalies

905 Ll \J ¥ L) T
0 60E 120E 180 120w 60W

[ 1T 1T T 1 1 s

-3 =25 -2 -15 -1 =05 O 0.5 1 1.5 2

308 1

60S -

90S




Composite analysis (5): “Another Way

n

« If you know already target years for compositing, you
do not have to use “COMPOSITE"” method. Select

1 n N - 11 M
and input the years and months in “Showing
. n
period”.
Datal
Dataset Element Data type Area Showina period
Pressure Levels * ANOM - ALL YEARS ~
JRA-55 ~ U (Zonal Wind) [m/s] = Lat: -90 - 90 Ave
L 0 - 360 Al
Flvartor Flen

Check “Ave” and “Year-to-year”

input years directly
(comma-separated or space-separated)
1965, 1969, 1972, 1976, 1982, 1986,
1987, 19391, 1994, 1997, 2002, 2006,
2009, 2015

Input the target years and/or months —

Composite of 850hPa westerly
anomalies.

90N

60N
30N A ’

EQ-
30S 1

60S - S

We can get same figure!!



Exercise (6)

Make a composite map of longitude-height cross section
of zonal/vertical wind anomaly vector and vertical wind
anomaly (shading) averaged from 5°S to 5°N for El Nino-

like condition DJF.

— The El Nino-like condition years are 1965, 1969, 1972, 1976,
1982, 1986, 1987, 1991, 1994, 1997, 2002, 2006, 2009,
2015, where El Nino-like condition means NINO.3 SST

anomalies > 0.5.

100-

b g el T

SRR SRR You can draw multi variable composite
2004ss s+ <« < n s os 0w . PR .
. bl -8 maps with “another way”.

3004

500+ Composite of wind anomalies
Iyl along the equator in DJF during

TR El Nifio years.

10000; T 6O0E 120 180 12'01; : isgwg 15k 0 85

-0.035 -0.025 —-0.015 -0.005 0.005 0.015 0.025 0.035




Answers to Exercise

Datal
Dataset Element Data type Area Level Time unit Showing period
JRA-35 = Pressure Levels *  ANOM hd ALL hd 1000hPa ~ MONTHLY hd YEARS -
U (Zonal wind) [m/s] = JLat: -5 -5 Ave 100hPa  + [#lAve Myear-to-yedr
l on: O - 380 Ave O Hrmefieer
Pressure Levels -
w (Pressure Vertical v input years directly
x: -100  [stream line (comma-separated or space-separated)
S 7 | KW 7 [ 11 19653, 1969, 1972, 1976, 1982, 1986,
Derivative: [ lon [lat 1987, 19391, 1994, 1997, 2002, 2008,
U d 2009, 2015
g 12 = - 2 =«
Analysis metnod: DATAI_DAIAZ -
Data2
Dataset Element Data type I Area Level Time unit Showing period
JRA-535 = Pressure Levels *  ANOM v ALL - 1000hPa v MONTHLY - YEARS =
w (Pressure Vertical ' Lat: -5 -5 Ave 100hPa  +| ¥ Ave Mlvear-to-year
[C'sp Lon: O ~360 Ave O [CXima filtar
input years directly
(comma-separated or space-separated)
n n 1965, 1969, 1972, 1976, 1982, 1986,
Graph 1C Op['()ns 1987, 1991, 1994, 1997, 2002, 2006,
2009, 2015
[¥|show Contour Labels 12 ¥|-[2 ~
Colorizing: COLOR ~ ¥ show Color Bar

Drawing: SHADE - [C1set Contour Parameters for datal

image Format: png interval: min: max: Dec. thru Feb. during El

Font: default - [¥|set Contour Parameters for data2

Color Table: Creen - Brown ~ interval: 0.01 min: -0.035 max: 0.035 Nan'Ilke yea 'S

[¥|set Vector size: 1 [inch] value: 20 skip: 8 86
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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

-5 L] ]
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.go.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-dimensional.

— 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 for inputting data.

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

Sample file <pata format>

#Daily temperature - Data must be separated by commas and must be
#undef = 9999 given by specified format as “year, month, day, value”.
#element = Daily Ts In case 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

Datal Upload the text file
Dataset - e ElElEnl o lnput 1x:
|USER_INPUT UPLOAD_TXT C!' =0T Upload
Upload and save as |
U vector L1sD
— Input the data
ata - .
directly in the box
Dataset Element Input_txt
| USER_INPUT ~|[INPUT_DATA | 2013,07,15,27.3 A
‘231 20717250
Cvector L'sD 2013,07,18,27.8
z Dorivasi [y e :
Upload

I Upload and save as |

Input the name to save them on
the server, and click the “upload
and save as” button.

« Control the
uploaded data

Element Input txt

| lastuse d = 1981,1,11,-19.5 Al
1981,1,12,-20.9 —
1981.1,13,-17.8

™ vector 750 1981115242

D ve: lon T lat 19811.16.-20.5
1981,1.17.-16.2
1981,1.18,-21.5
1981,1,19,-22.5
1981,1.20,-27 .4
1981,1.21,-27.5
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
198 1 uphbmnien

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.

90



Integrated Exercise (2)

« Let's make a correlation map between
monthly precipitation data you prepared and
global SST anomaly for a specific calendar

month(s). Set the period as appropriate.

— Use “USER_INPUT"” method. Set the confidence level 95%
(two side).

90N

6ON
[Example]
Station: 30N
Hong Kong Observatory
Month: Dec-Feb
Period: 305-
1951/52 - 2016/17

EQ -

B60S A

90s




Answers to Integrated Exercise (2)

4
Datal Don't forget!
Dataset Element Data type Level Tim#¥
S5T * Sea Surface Data *  ANOM - AlLL 1 * MONTHLY - RAMGCE =
Temperature (SST) [C ~ Lat: -90 [ ave M year-to-year| 1951 ~ - 2016
Laon: -30 Ave D E-I—illlc = 12 = - 2 -
[Cvector [CIsD
Derivative: [ lon [ lat
Avlyia ot GORRELATION.COEFCENT = Set the period as appropriate.
Data2
Dataset Element Input_txt Time unit Lag Significance
USER_INPUT +* INPUT_DATA - #Statior]:""tlgﬂ_g Kgng MONTHLY - 0 * YEAR 95%ITwWo Sige) -
D) gbsewamwwmqmm [l Ave [ year-to-year
WMOnumber= ime filter
2 - [l Time filte .
1551, 1521 Select confidence level
1951.3.1.96.1 ”950/ (t d )”
1951,4,1,172.5 aS 0 WO SI e [}
1951,5,1.,553.8
1951.,6,1,560.9
1551,7.1,209.4
1551,8,1.,480.5
1951,9,1,69.59

1952,1.1,
1952,2.1,
195231,

1951,10,1.82.7
19531,11,1,69.6
1931,12,1,12

23.9
3001
36.4

Upload

Ionlood ond coae oo
T

92



Answers to Integrated Exercise (2)
« Setting Graphic Options.

Set “Drawing”
“CONTOUR" to shade _ _
the grids exceeding Graphic Options

Don’t forget!

COandenCe |eve|. Colorizing: COLOR «

v Contour Labels

[Drawing CONTOUR (91 show Color Bar

- - Image Format: png - [Vlset Contour Parameters for datal
Set Contour Ilne (I'e'l interval: 0.1 min: -0.4 max: 0.4
CO rrelatlon Coeff|C|ent) Color Table: Blue - Red ~ [ISet Vector size: [inch] value: skip: 1

properties.

90N
BON4. — ;

30N 4

EQA
ss{

60S 4

90s




Further Exercise

How about other month(s)?

How about relationships between other variables
related to precipitation(like stream function, velocity
potential, moisture flux, etc.)?
How can you explain the relationship you found?

— It is beyond this lecture.




To learn more about iTacs

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

O

Tutorial: 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

TXTHRIRLE 3. TMI&TUPLOAD TXTIT D7 -(IL7ERRIAL T vpload i 4199
&, 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

Dervative(D. loatird ACF e PF AN SERAMS. atho DRICF ooDE AN BEEILR
SEEHEELET .

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.
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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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Useful Link

« 1ITacs
— http://extreme.kishou.go.jp/tool/itacs-tcc2015/
« Analysis charts
— http://ds.data.jma.go.jp/tcc/tcc/products/clisys/acmi.html

« Composite maps for El Nino / La Niha events
— http://ds.data.jma.go.jp/tcc/tcc/products/clisys/enso_statistics/index.html
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Contour parameter and color table

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

|

@érg)ﬁlc( L @ Set these boxes as

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

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

SHADE - [C] Logarithmic {

th |S bOX ey T | 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” s

Analysis Data Submit




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
i ALL A ] A
—La|45 55 A—I'I _I- - ASIA
|- - . . g
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.
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Area settlng (2)

« Shift the area

Lat: -90 — 90 i
(90S) (90N) fofs

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

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. 104




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-t..a";£.".".".".-_.II_-H-I:-.e"é..-].-.L.H:{all:j].‘t-h".ll:‘.r.]-é-ﬁé.-'.flalr:.."."“
Time unit Showing period | month 2012/12;2?}"3/];’ ZOM];B /

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 :JFMAM ) ,, arget period Check
years | 2011:JFMAMI2ZASOND eC
2012:JFMAMIIJASOND 4/ N - 7
2013 :JFMAMIIJASOND Yeartoyear
Target ........ . 'r'{é"éi'l'Qé'éF-"MAM"é'&"e?é'ééa"a%é};""';
. 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 - -' =




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 d value Usage example
method apPpe 9 P
Addition
AL (“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").




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 4 -35 . . ‘ . : v :
Der'lOd bOX_ i reA ONrelN UL telu 1Al f1pAus




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
_—-—?.‘f'
- —— —
0 60E 120E 180 120W 60W 0
I I ] I I I [
-15 -12 -9 -6 -3 0 3 6 9 12 15
110
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Daily timeseries

[ wvector L1SD

Derivative: [lon U lat

Dataset Element Data type — Area Level Time unit Showing period
[SAT v|[OLR W/mA2] v|[ANOM v AL V| 1 v|[DAILY v] [RANCE V|
Lat:|—10 |—|][} |Ave [1Ave [Year-to-year 2016 V||5 V(1 W
Lon: [90 |-[150 |ave & [ITime filter 2016 V|8 V|31 V

1. Select OLR anomalies for
element boxes.

> The area covers the Maritime
continent.
> Check “Ave” boxes.

3. Select “DAILY” for time unit,
and showing period

» Showing period: 1 May 2016 -
31 Aug. 2016.

30
254
204
154
10
5 4
0
-5
—104
~154
20
954
—304
—_35

Daily timeseries of

OLR anomalies

-49

M

AY  16MAY  1JUN  16JUN UL 16JUL

2016

1AUG  16AUG

« Similarly, you can draw monthly or annual
timeseries by setting “Time unit”.
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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 |-is0 | Ave [ITime filter [5 v]|-[8 v
L vector (5D
Derivative: [1lon [lat
1. Select 200-hPa velocity Inter-annual timeseries of
potential anomalies for 4%”22?2 O((')V'f]}’)a" Aetlfct?ft)
-hPa velocity
element boxes. potential anomalies
g — | CPU/JVA |

& datal

> The area covers the Maritime =
continent. 24
> Check “Ave” boxes. a

3. Select “MONTHLY"” for time

unit, and showing period

» Check “Year-to-year”.
> Showing period: 1958 - 2016,

_4 112
5 - 8. 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

o
1




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

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

Detailed Options

-There are a lot of visual options to create

- 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 =]

Color Table IR,airlhaw 'rI inberval I

M show Contour Labels

W Show Color Bar

[” Set Contour Parameters for datal
interval I mim [

max I
[ Set Contour Parameters for data?

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:[i size: [0.09
contour line thickness l3—

levels I color I

thincontour: ™ [

not to draw I |

skip interval |

min: | max: |

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

I Detailed Gptions for Image 1

>

Detailed Options
fields are shown

marker type Iclosed circle :]
¥| color [black

;l thickness IG

grid style Inone color ]orange :]

vector label ™ vector head size |

line style Isohd

define rainbow color |
color bar portrait ™ x: | v | scale: [1.0
About Axis
About Map
For Image 1 apply 1 14




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 Options 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
115




About Graphics: Contour color and label

« After selecting the layer, set color and label to

han N F DF rties. Color:
change contour properties 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, 116



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. il

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

1| 2---- dark purple

yellow green

-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. 117



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 0SS . 25N 1
— -
20N-/M,L S Ssoe” 20N
t)
15N 4 15N 4
10N \p /‘E“‘“ 10N
- r -
5N-H \\'\ % % 5N 1
i\;‘\
£Q DR 4%9 . EQ
o o=
554 ™ . ? {:‘{)Q 554 : :
105 =7 10§ b e b 1N
@ datal B S U S TSN PUPP ST, .. ..‘?9'.‘.’1.
155 1 2 155 1 : {
L] : B
20 s 20§ {-wr e e
255 . 255 4
27 . B !
308 — 308 —
80E 90FE 100E 110E 120E 1 80E 90E 100E 110E 1: :
265 26.54-
261 P ISR
251 2551
25 254
4.5 24.54 : : : : -
2000 2002 2004 2006 2008 2010 2012 2014 2000 2002 2004 2008 2008 2010 2012 2014

The grid I|ne 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 : 2 '. : : .' : i :
2000 2002 2004 2006 2008 2010 2012 2014 200 2002 2004 2006 2008 2010 2012  120t4




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 in e o fily_ s oom
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: - 120




About Map

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

About Map

map M qualit\,rllowres - 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
AN A 008 85085700 s 1 =7 l/ R e

50N 1 50N

45N Ko . 45N

@ lowres:

oo low resolution ]

25N 1 . 25N 1

20N - ' ] 20N

1o middle resolution

N , » hires: o ™ e

s a2 nage]| high resolution =1 0 NS RIROE
60E 70E B8OE 90E 100E 110E 120E 130E 140E 150E 160E 60E 70E 80E 9OE 100E 110E 120E 130E 140E 150E 160E

— 7 1 ] ]
- 1.5

Quality must be set “mres” or “hires” to show
political boundaries. 21



Notice about detailed options

« In iTacs, the detailed options’ settings are
always saved per individual user IDs.

— If several people share the same iTacs ID
and one of them changes some of detailed
options, the changes will influence the
other people’s use of course.

— Users must explicitly set detailed options
again 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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