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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)

*full available period. Actually data is available from 1974 but is missing between 1978/3/17-12/31.

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 [~ {
NDEX.
UR?:_HS_E:NFUT |
INDEX ENSO index (NINO.3 etc.) JEEE-%SEH?? :
CLIMAT Monthly CLIMAT reports JMovec2 "
USER-INPUT Text data input by user =



Data type

Available data type

« Various data types are available to % . '
. . . Lc
perform climate diagnosis. ANOM._ 5D

HIST  Historical actual analysis or observation data

NORM Climatological normal data (averaged from
1981 to 2010)

ANOM Anomaly data (difference from the
climatological normal)
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Samples of charts
Various types of charts and statistical analyses

are available on iTacs.

DATA1 ‘S‘ST t HIST lat = —=90:90 lon =30:330 level = 1:1
= 2015010100:: 2015010100 ave = 1MO
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Advantages of iTacs

« iTacs is one of the most useful tools
developed by JMA to perform climate analysis
and will strongly help you in climate
monitoring.

« Use of iTacs costs less time to visualize the
data, more time to make interpretation of the
climate syste
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Access to ITacs
« Registered users can access iTacs from Tokyo

Climate Center (TCC) website.
TCC websiite (http://ds.data.jma.go.jp/tcc/tcc/index.html)

o) [ET

Japi gical Agency

ey Climmate Center
WIMIO Regilenal Climate Center in RA I (Asia)

“IWMO

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

Climate £l Nifio
world Climate System
Monitoring
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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Basic operating procedure (1)

User Infomation Logout Reload Help

Select Analysis or
Forecast dataset ser ID: XXXX

| P@rameters for Chronological
data setting parameters

Analysis Dataset

Setting Data -Dataset, Element, Data type -Time unit, Showing period
t Graphic Options
parameters
Datal
Vv s voca W o M1 ] A R Towi [ Tmeww | showing panotr |
. ,SST =] [seasurfacepata x| [HisT =N [ac = [ =l [MonTHry =] [rance =] 1
Settl N g H [Temperature (ssT) (=] =Lat o -po ael | Ave P Year-to-year [2011 =] m :
i b e mm e mmm e o R N Esn=— WL E)
Graphlc I vector ™ sD

Derivative: [ lon I lat

Options

Analysis method. | -Analysis method- -]

Geophysical parameters
-Area, Level

I use parameter code

Analysis Data Submit

Analysis method setting
-DATA1_DATAZ2, SUBTRACT, REGRESSION_COEFFICIENT etc.

——/

Data Submit

Level Time unit Showing period

=] [monTHY  #] [rANGE =|
D ra W I I . a [T Ave W Year-to-year [2011 = -[2013 =
™ Time filter 3 ¥ -[5 =
________________________ I
In some cases, :
Dataset Element Data type Area Level Time unit Showing period
. | 1
Data 2 Settl ng 1 [ssT x| [seasurface Data =] [HIST = Jaw = [ | [monTHLY 7] [rancE ~]
I Temperature (ST) [(x Lat: |90 NEN Ave [ I Ave ¥ Year-to-year | 2015 x| -[ 2015 = I
need ed I Msp Lon:[o -Fs0 A T I Time filter EEE] |
.
|
i I
|
l.pr_m_‘_d________________________________________'




Basic operating procedure (2)

Select Analysis or
Forecast dataset

Setting Data
parameters

Setting
Graphic
Options

Data Submit

Draw map

2 R eos S T

Data
download

Select this tab

Select parameters (et el il LAY
 ——

Graphic Options

Graphic Options
-Contour, Shade, Color Bar, Axes

I Show Contour Labels
Colorizing: ICOLOR vl  Show Color Bar
Drawing: I SHADE 'l " et Contour Parameters for datal

I” Polar Stereogra |c:|Nonh le 'I
ograph B ™ No Scale Labels

™ Logarithmic Coordinates W

Image Formar: [png =] interval: | min: |

Font: Idefault -I ™' Set Contour Parameters for data2?

Color Table: IRair'lhﬂw -rI interval: I -ulhE |

I set Vector size: I [inch] value: I skip: |1

max: r
I - Reverse the f\x,e_s - . r Apply All Pics
i I Flip the X-axis | ' Flip the Y-axis picture size %
: I” Mo Caption

I Detailed Options for Image 1
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‘\ thin contour: ™ 1
1 not to draw - 1
: marker type: | closed circle =l :
1 line style |so||d ;I color. [black ﬂ thickness |6 1
1 grid style [noﬂe E] color Iorange El 1
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1 About Axis 1
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I For Image 1 apply 1
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Longitude-latitude map (1)

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

December 2015.

SST

CPD/JMA

SST anomaly

90N

60N -
30N
EQ+
308 -
605 -

90S
0

DATA1 SST sst ANOM_ lat —90:90 lon =
time = 2015120100 2015120100




Longitude-latitude map (2)

Datal

Q Dataset Q Element Data type Area

Sea Surface Data  + | HIST - ALL -

Temperature (S5T) [{|L] Lat: -90 - 50 Ave [[]

-glement.Z- - 260 Ave |:|
Temperature (SS5T) [C.Deqg.]

lce concentration (ice=1 no_ice=0) [fraction]
Derivative: [ lon [l 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 “element2”.
— Available elements will be shown in a pull-down menu.

13



Longitude-latitude map (3)

Datal
Dataset Element Area Level Time unit
S5T * Sea Surface Data - 8 HIST - 1 * MONTHLY -
Temperature (S5T) [C = §j| -Data_type- Do- - 90 Ave Ave Year-to-year
- 360 Ave Time filter
Vector SD
. ANOM_SD
Derivative: lon L lat
Analysis method: -Analysis method- -

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.

14




Longitude-latitude map (4)
O

Level Time unit Showing period

Data type

HIST 1 * DAILY - RANGE ~
Ave [Year-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”.

15



Longitude-latitude map (5)
6] O

Data type Area Time unit Showing period
HIST - AlLL - 1 MOMNTHLY - FANGE -

Lat: -90 90 Ave [ [ ave [Cyear-to-yed 2015 ~ 12 ~

Lon: |0 360 Ave [F [C] 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.q. NIN(i.g).



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 * MONTHLY - RANGE ~
Temperature (S5T) [( = Lat: -90 - 50 Ave [O [ Aave [Clyear-to-year 2015 + 12 -
Lon: 0 - 360 Ave [ [ Time filter 2015 ~ 12 ~
Cvector 5D
Derivative: [ lon [ lat
* -Analysis method- - 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
S

EQ

30S 4




Longitude-latitude map (7)

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

DATA1 SST  sst ANOM_lat =
time = 20151201

90N

B6ON -

‘ Bus - ‘l

Select parameters | Graphic Options I

Graphic Options T

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

Color Table: Blue - Red

Image Format: AdlserContonr Raraneterafol JAR L m o o e
Fong [defaultv] _ Jnterval: 0.5 min: |-2.5 Contour Parameter:
{[color Teble [siue ved_ v IFTset Vector size e e ' interval: 0.5, min: -2.5, max: 2.5




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

= Normal =

DATA1 SST  sst NORM = 100:300 level = 1:1
tirrla 20151201002015120100 ave = 1MO

= ANOMa

DATA1 SST  sst

lon = 100:300 level = 1:1

tlme 2015120100 2015120100 ave = 1MO

soN{ <~ " z 4
40N )
30N 4
2081 @ v
1(}N-Q 4 /G%

............ £Q Qt’i?ﬁ," ‘%:‘\f
10S - -
205 ~
305 1

40S

5o

=25 =2 =-1.5

100E  120E 140E  160E 10 160W  140W  120W  100W  BOW sow 100E  120E 140E 160E 180 160W 140W 120W 100W 80W  6OW

| | I | I
=1 -0.5 0 0.5 1 1.5 5



Exercise (1)

Let's chart monthly sea surface temperature

(SST) anomaly in December 2017.

DATA1 SST sst ANOM lot = —90:90 lon = 0:360 level = 1:1 | Showing period
time = 20171201 :2017120100 ave = 1MO RANGE -
90N 12017 - 12
> 2017 = 12 =

60N -
30N
EQ-
3054
60S -

'—,Mr\w\’—\z
90S =

60E 120E 180 120W 60W 0
I I I I I [

=25 =2 =15 =1 -0.5 0 0.5 1 1.5 2 2.5 2 O



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.

Normal SST

DATA1 SST sst NORM_lot = —25:25 lon = 100: 300 level = 1:1
time = 1888120100:1988120100 ave MO
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25N ~ z
20N- ] - =Y .
|5N- 4 05 o
10N+ / A 0. T
551 ‘E“’ﬁ\\’{) 1 o . S
10S 1 =05 = -1
1554 N E - .
2054 ~ - q
B300E 120E 140E 180E 130 160N 140W 1Z0W 100W GOW  6OW T00E  120E 140E 160E 180 160W 140W 120W 100W BOW  60W
T T T _-— — T I I I ! L |
-25 -2 -15 -1 =05 0 -25 -2 -15 -1 -05 2 2.5

ﬂ[ﬁ}L@ Nﬂﬁa

- " SST-HnrEl-Nifio
CPD/JMA
\ [

Weaker than normal
SST.zonal contrast

Stronger-than-noral
SST.zonal contrast

]

255 +—1 —
140W  120W 100W  8OW T00E  120E  140E




Exercise (2)

« Show OLR anomaly averaged over the period
from December 2017 to February 2018 as

shown below.

La Nifa event was obsereved during this period.

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

Please try to set
longitude range

from 30°W to 330°E

90N

not to split areas in s
Africa and Europe.

Adjust contour
parameters (see
color bar of the
figure)

Select “Blue-Red”
for “Color Table”

EQ

30S A

60S -

90

30°W

60N -

DATA1 SAT olr ANO

-30:

time = 2017120100 2018020100 ave = 3MO

330 level = 1:1

wag

T,

l"(f§3‘
1 -~

2: ?:zwéir“ﬁk“-ﬁc“:j§

-
A LR .

_ L“\,} pa ‘
/MW’M
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120E
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Answers to Exercise (2)

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

Graphic Options Lon: _30 _ 330

(30W) (330E)

Datal
I- -------------- ‘ -
Dataset Element Data type | Area : Lel Time unit Showing period
SAT « OLR [W/mazZ] + ANOM - : ALL - i » MONTHLY - RAMGE
jLat: -90 oo Ave D : Ave D‘r’ear-m-year 2017 = 12 -
Flvector Flso !J:II"I: -30 - 330 ave [ [ Time filter 2018 |2 ~
e R & &R N N N B N _§ § N N | l
Derivative: [[llon [}at
Graphic Options
Colorizing: | COLOR % Ml show Contour Labels [ Polar Stereographic: [North pole v [No Scale Label
0 Scale Labels
Drawing: | SHADE hd WIshow Color Bar [] Logarithmic Coordinates O ) )
: 'E ———————————————————————— ) Draw Credit Inside
Image Format: | &4ISet Contour Parameters for datal I|:| Reverse the Axes [ Apply All Pics
Eonr [default | _ ||nEria£|lO_T| min: |_55_ﬁ| max: |55__—| I Flip the X-axis LIFlip the Y-axis picture size I:I %
Color Table: [Elue - Red i 1 [Iset Vector size: [inch] value: skl [INo Caption

Select “Blue-Red” Set these boxes as follows
color table. interval: 10, min: -55, max: 55

23



Tips: 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

T T T T T l_
140 160 180 200 220 240 260 280 300 320 340 360 380 OLR(Wm?)
30°W o 30°E 60°E 90°E 120°E 150'E 180° 150W  120'W 90'W B0°W 30°W
' 7 : ) ~ g "
® =

240
L-1

ZT__Hi | - ! -.
M- | Suppressed B
| Convection

Monthly mean outgoing longwave radiation (OLR) (Jun.2018) CPDAJMA
Original data provided by NOAA.

30°N

30°5

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.

« Opposite pattern is shown during La Nina events

DJF mean OLR in 2015/2016 DJF mean OLR in 2017/2018
maﬂw({@ﬂmw vlr)} Amomaily:-¢tar Nifia y@@&m
| =5 30N- >

EQ+ o . . . i . EQ N i Tise, o o

30S 'y : :_‘ s 30S - 4 3 4 H _/

e Suppressed Enhanced Ml Enhanced Suppressed
Convection | Convection ® Convection j Convection

905 < T T T T d T T T T U T
0 60E 120E 180 120w 60W o 0 60E 120E 180 120w 60W

Sy | [ N [ N N S S S . g [ I ) I R I
-55 -45 =35 =25 -15 -5 5 15 25 35 45 55 -55 =45 =35 =25 -=15 -5 5 15 25 35 55




Multiple Data

« iTacs can hundle multiple data with methods like

these:

— 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.

7 Al at = —40: on =
time = 2015120100:2016020100 ave = 3MO

40N 17—

DATAZ JRA-55 psi37 HIST lat = —40:40 lon = 100:300 level = 7:7
time = 2015120100:2016020100 ove = 3MO onalysis method

30N
20N+

10N 1
U T
EQ |
)
1051/ '
\ . "-._‘_ y /,» - i
208 4.. ' o
h P

305{% A
405 Y

J00E 120E 140E  160E

7 S P — -
180 160W 140W 120W 100W 80W  60W

-55 -45 -35 -25 -15 -05 0.5 1.5 25 35 4



Vectors (1)

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)

- S B e e TS s :I:I -~

850-hPa wind BN AN OP SO
Jﬂu\ﬂﬁ.\."\‘ 3 EEE I ) ..-.‘-‘.q...i\.!-;-;ur
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Vectors (2)

X-component
Dataset N ement
Dataset Element
JRA-55 | | Pressure Levels R I-“:t'd"'55 | | Pressire Levels _L
U (Zonal Wind) [m,.”s:j U (Zonal Wind) [m/s]~

Pressure Levels |

M <p V (Meridional Wind) =

his area will appear Y-component

Graphic Options
Colorizing: I COLOR :I' ' show Contour Labels I" polar Sterecgraphic: I Morth pole vI

Drawing: | SHADE ~ ¥ show Color Bar I Logarithmic Coordinates
I Reverse the Axes

Image Formart: I png vI I set Contour Parameters for datal
e s I ™ Flip the X-axis " Flip the Y-axis

Font: Idefault TI interval: I min:l
Color Table: I Blue - Red 'I 1 [inch] value: |10 skip:[1 | No Caption

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



Stream lines

» Drawing stream lines
Datal Graphic Options

Dataset Element

| s J = vl J Colorizing: COLOR ~ [¥lshow Contour Labels

- ~ | | Pressure Levels -

J Drawing: SHADE - [¥show Color Bar
U (Zonal Wind) [m/s] =}

Image Format: png - [C1set Contour Parameters for datal
- - i ral; min: max:
~ Pressure Levels j Font: default s Nt s nnn I:
- - Color Table: Rainbow a []set Vector size® 1 [inch] value: 15 skip: 5
endn.zn&l.wlngﬂr-].- EEEEQEEER .E.

X W Stream line
(R FEE RN

.pVectDrrSD
4EEEED

DATAY JRA=55 u37x37 HIST lgt = =10:85 lon = 30:190 level = 7:7
time = 2018020100:2018020100 ave = 1YR(1U1MD§

) &> Y When you draw
70N > Streamlines, the Sk|p
60N

value must be “1”
on ﬁ? It is easier and safer to
3on- % = just uncheck the vector

20N 1 E

options box.

¢ T =2
10N 1 : (I
oA <o

29

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



DATA1_DATAZ2 : Overlaying two data (1)

« 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
JRA-55 - Preszure Levels - ANOM - Tropical Pacific - 850hPa » MONTHLY - RAMGE -
w (Stream Function) - Lat: -40 - 40 Ave ¥ Ave Year-to-year 2017 + 12 =
Lon: 100 - 300 Ave Time filter 2018 ~}|2 ~
vector [so This area will appear after

Der lon lat

o “DATA1 DATA2” is selected.

O Data2

Dataset Element Data type Area Lewvel Time unit Showing period
JRA-55 + Pressure Levels - HIST - Tropical Pacific - 350hPa - MONTHLY - RANGE -

w (Stream Function) - Lat: -40 - 40 Bve Y| Ave Year-to-year 2017 = 12 »

D Lon: 100 - 300 Ave Time filter 2018 ~|2 -

1. Set the “Datal” field.
2. Select “DATA1_DATA2" in the “Analysis method” box.
3. Set the“ " field and submit. 30



DATA1_DATAZ2 : Overlaying two data (2)

« The steam function (Data2) is mapped as
contour, and its anomalies (Datal) is mapped

as shading.

Stream Function In
DIJF 2017/18

Cyclonic | Anti-cyclonic
. 12018020100 ave = 3i .
anomalies N anomalies

........................................
.......

e,
..

S

¥,

40S 2 ' . s . ; '---.*'T —
100E 120E 140E 160E 180 160W 140W 120w 100w 80W 60W

: 1l | | | | |
-55 -45 -35 -25 ~-15 ~-05 05 15 25 35 45 55

31




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”

C)Data 1

\

Dataset
SST

Temperature (S5T) [C -

Element D
* Sea Surface Data *  AND
|

Showing period
RANGE -

2017 - 12
2017 ~ 12

Qﬁnalysis method: SUBTRACT

Dl vector IZlsD
Derivative: [ lon [l lat

ODataZ

|

Dataset
SST

Element
» Sea Surface Data - A
Temperature (S5T) [( «

Csp

|

Showing peric-c_
RANGE -

2017 = 10 A
2017 » 10 4

" fileld and submit.

SST anomaly difference
from Oct. to Dec. 2017.

90N

Datal minus Data2 is
mapped (In this case,
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 d value Usage example
method apPpe 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").




Tips: 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

/
@y 6 @ ©

Convergence Divergence Clockwise Counterclockwise’t



BN

Tips: Stream functlon (l/J)

Note:
- Wind vectors are nearly §§
parallel to the ¢ lines.
. Clockwise circulations &
around the local oo T il
maximum of ¥, and vice

1
versa. /
« <!> 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 gradient of ¥ // r\
corresponds to the @ ‘ J
rotatinal wind speed. N\ o/

Clockwise Counterclockwise |35




Exercise (3)

« Let’s see the climatological mean stream function
() 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/JMA

Hint 1: This is a 3N "7 — e
vector and £ ey . = N
shading plot. A
setting for vector
is only avalilable
for datal, not

data2.

Hint 2: When you 3 S'EI'.]'E 80E 100E 120E 140E 160E 180 160W 140w 120w 100W B80W 60W
draw climatological 6

normal fields, you

don't care about [ S S — — — ———
year SEttlng (any -1 -12 -9 -6 -3 0 3 B 9 12 15

year is OK).



Answers to Exercise (3

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 ~ MOMNTHLY - RAMNGE -
U (Zonal Wind) [m/s] - Lat: -35 - 35 Ave [0 [Cave [Cyear-to-year 2015 ~ 1«
Lon: 60 - 200 Ave [ [ClTime filter 2013 = 1~
Pressure Levels -
V (Meridional Wind) | =
FE [CIstream line

[ vector [CsD
Derivative: [l 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-533 * Pressure Levels * MNORM - ALL - 850hPa = MONTHLY - RANGE -

y (Stream Function) - Lat: -35 - 35 Ave [ [Cave [year-to-year 2015 = 1 -

[[sp Lon: 60 - 200 Ave [ [ Time filter 2015 v 1~

Graphic Options

Set parameters for shading and

[¥] show Contour Labels
Colorizing: COLOR = [ show Color Bar Vector

Drawing: SHADE - [Clset Contour Parameters 1

I Draw Credit Inside

Image Format: png - interval: min: [CIReverse the Axes .
Font: default - [¥Iset Contour Parameters for data2 1.\ Flip the X-axis [ Flip the Y-axis

] a1 o . picture size %
cColor Table: Blue - Red ,Ilnter\.al. 3 min: -15 max: 15 I [l No Caption

I ¥l set vector size: 1 [inch] value: 20 skip: 5 ] 3




Note: B
- Divergent wind vectors &1
are normal to the y lines. i

-------

« Divergent winds aroundzs]: i

305 A L R E

the local minimum of X, % s 100 120

and vice versa.
» <!> Negative y values don't—=mmmssr=—————— T T
always mean divergent
winds. You should see y’s
maximum/minimum rather
than the y value itself. , ,
Contours of velocity potential

« The gradient of y
corresponds to the
divergent wind speed. @}@

Convergence Divergence 48

Velocity potential (divergent winds)




Exercise (4)

» 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 associated with convection.

— Check the relationship between y and divergent wind
fields. *

Hint:

To draw divergent
wind vectors, select
“Udiv” and “Vvdiv”
from pressure-level
data of JRA-55.




Answers to Exercise (4

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 2005 ~ 1~
Pressure Levels -
Vdiv (Meridional Div =
X [Clstream line
M vector [CsD
Derivative: []lon [ lat

Analysis method:

Data?

Dataset
JRA-55

; Set parameter for y data in “Data2”
field.
|

Element Data type Area Level Time unit Showing period

= Pressure Levels + MNORM - ALL - 200hPa ~ MOMNTHLY - RANGE -
v (velocity Potential) = Lat- -35 - 35 Ave [ [Cave [year-to-year 2015 = 1 =
Osp Lon: 60 - 300 Ave [ O Time filter 2015 = 1 -

Graphic Options

Colorizing: COLOR = ¥ Show Color Bar Vector

Drawing: SHADE

Image Format: png - interval: min: [CIReverse the Axes .

Font: default - [¥|set Contour Parameters for data2 1 3 Flip the X-axis [ Flip the Y-axis - ) -
) . - ] picture size

Color Table: BElue - Rad ,Ilnter\.al. 3 min: -15 max: 15 I FNo Caption

Set parameters for shading and

[¥] show Contour Labels

- [Clset Contour Parameters 1 ) .
| Draw Credit Inside

I ¥l set vector size: 1 [inch] value: 20 skip: 5 ] 4 :)




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

Divergence
= active convection

PN IS L TER Y Uy G G Sy

CPD /JIWMA




Exercise (5)|aiy =
. 22—
»  Make anomalies map 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 8OW GOW S0E  BOE 100E 120E 140|-: 160E 180 160W 140W 120W 100W BOW 6OW

| |
-55 -—-45 -35 -25 -15 -5 o] 15 25 35 45 55 -55 -—-45 -35% -25 -15 -5 S 15 25 33 45 25

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



Answers of Exercise (5)

Datal
Dataset Element Data type Area Level Time unit Showing period
SAT * OLR [W/maz2] = || ANOM ALL A 1 * MONTHLY A RANGE -
Lat: -35 - 35 Ave [O] [Cave Clyear-to-yeal 2016 + 1 =
Lon: 60 - 200 Ave [ [l Time filter 2006 = 1 -
[ vector [CsD on Ve
Derivative: [llon [lat
Analysis method: DATAT_DATAZ -
Data2
Dataset Element Data type Area Level Time unit Showing period
JRA-55 = Pressure Levels - | AMOM ALL - 200hPa |+ MONTHLY - RAMGE -
¥ (Velocity Potential) - Lat: -35 - 35 Ave [[] [Cave [Cyear-to-yedr 2016 ~ 1~
[Csp Lon: 60 - 200 Ave [ [ClTime filter 20016 v 1 -
Graphic Options
Show Contour Labels
Colorizing: [COLOR [ show Color Bar
Drawing: | SHADE e [ Set Contour Parameters for data1
Image Format: interval: |10 |mir1: |-55 |max: |55 |
Font: [[]set Contour Parameters for data2
Color Table: [Blue -Red /| interval | | min: | | max: | |

[Jset vectorsize:|  Jinch] value: | | skip: |
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Answers of Exercise (5)

Datal

Dataset Element Data type Area Level Time unit Showing period
SAT * OLR [W/m~a2] * || ANOM ALL - 1 * MOMNTHLY - RANGE -
Lat: -35 - 35 Ave [0 [ ave Cyear-to-yeal 2016 + 1~
Lon: &0 - 200 Ave [ [ Time filter 2006 = 1 -
[ vector [sD
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 |+ MONTHLY - RAMGCGE
 (Stream Function) ~ Lat: -35 - 35 Ave [ [Cave [Cyear-to-yedr 2016 ~ 1~
[Csp Lon: 60 - 200 Ave [0 [CITime filter 2006 » 1 =

Graphic Options

Show Contour Labels

Colorizing: Show Color Bar

Drawing: Set Contour Parameters for data1

Image Format: interval: |10 | min: |-55 | max: |55 |
Font: [[]set Contour Parameters for data2

Color Table: | Blue - Red v |interval | | min: | | max: | |

[Jset vectorsize:|  Jinch] value: | | skip: | |
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Topics: Anomalies associated with El Nino

OLR (shading) and x200 (contour) —

250
20N4

Upper-level Divergence

25%0E  80E /100E 120 0E 180 Pcow 1Agw 120w 100w sow sowCyclonic circulation

/ anomalies straddling
the equator
(Negative anomalies in
N.H. -> cyclonic
Positive anomalies in
S.H. -> cyclonic)

Upper-level

Anti-cyclonic circulation anomalies
straddling the equator




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.

Leoneiauelingl

ON -

@ dotal

ON

Dailly time serss

BON ®

.| 50N

40N

30N\ ¢

20N

10N

EQ1D

—4 b, —2.54
\. s
-5 T r T : ; . ELY -3
MAY JUN JuL AUG SEP ocT . e A 40E 60E 80E 100E 120E 140E 160E 180
2013 = . — -
40E 6OE BOE ‘
| I | T
25 i -55 -45 =35 -25 -15 .5 05 1.5 2.5 3.5 o e
i L L
. @ daotal 100- L - y J - Tl 3 "
n U 2.5 =
1.5 )




Daily timeseries

Element Data type

SAT « OLR [W/ma2] * AMNOM - ALL - 1 RAMGE -

lat: -10 10 Ave Ve earto-year 2018 » 5 = |1
Flvector [Fls0 on: 00 - 150 Ave
Derivative: | lon [C]lat
1. Select OLR anomalies for Daily timeseries of
element boxes. OLR anomalies

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

3. Select “DAILY” for time unit, -

and showing period
» Showing period: 1 May 2018 —

=35 T T T v T T T
3 1 Au 20 1 8 1MAY 16MAY 1JUN 16JUN 1JuL 16JUL 1AUG 16AUG
. . 2018

« Similarly, you can draw monthly or annual
timeseries by setting “Time unit”. 48



Inter-annual timeseries

Datal
JRA_::ISataset - Pressuriliinvzll'l: - AND[?;atypev - Area - Timeunivt Shu;:i:ngevriud
¥ (Velocity Potential) » lat: -10 10 Ave 200hPa  ~ W ave [V]vear-to-year 1958 ~ - 2018
on: 00 150 Ave [ Time filter 5 v -8 v
D".-’ector DSD
Derivative: DIDnDIat
1. Select 200-hPa velocity Inter-annual timeseries of
potential anomalies for 461”222%‘ O((')\"%a‘vAetllgctiJf;)
element boxes. potential anomalies
> The area covers the Maritime =
continent. 2
> Check “Ave” boxes. a
3. Select “MONTHLY"” for time -
unit, and showing period
» Check “Year-to-year”.
> Showing period: 1958 - 2018, 49

5 - 8.

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015



Vertical and lat/longit

« Vertical profile

Select bottom
and top level _

1000hPa ~4"MOMTHLY -

showing period
RAMGE

e umit

Ave Year-to-yepr

Time filter

Area Level
A514
at: 25 - 35 1hPa -
on: 120 - 130
Check

(Regional mean)

“Logarithmic Coordinates”
option is recommended in
vertical profile graph.

Set a specific
period

ude profil

I Polar Stereographic: I Mor

| i¥': Logarithmic Coordinates

C.

@ datal

1

2
3

74
10

204
304
501

701
100

200
3004

T3 2 i 2 3 4

Height anomalies
averaged over 25°-
359N, 120°-130°E

« Lat/Longitude profile

Level

500hPa » MONTHLY -

Showing period
RANGE =

Time unit

Year-to-year 2018 + 6 -

Time filter 20018 = 7 =
Check either “Ave” Select a
boxes specific level
(latitudinal or and period

longitudinal mean)

21 @ dotal

90E 100E

Longitude profile of 500-

E 130E 140E 150E 160E 170E 180

hPa height anomalies over

25°-35°N



Cross section diagram

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

BON p——
—
70N . =
BN =
50N :
g s
3001 - 40N LS
0y -
0l 2
30N
500 1 0 L /)
8 N
5 3
700 4 &
: : 0 5 ;
1000 Q1D S
40E 60E 80E 100E  120E  140E  160E 180 - B,
N (8
-8 -8 —4 -2 0 2 4 [ IDS'L 2 r » ’
40E 80l 00E 120E 140E 160E 180
| | 1 |
-55 —-45 -35 -25 -15 -05 O 15 _25 35 45 655
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50N 04 . 0 2
n 0 0 1 0
2 i 28 2
3004 40N .
) . g “ 0
sonq ° u < 0 2
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Vertical cross section
« Latitude-height cross section Set a specific

period

Input southern and —— —=

Datal northern border

Dataset Element Data type Time unit |Sh0wing period

|JRA-55 v || Pressure Levels V| | NORM v AL v | 1000hPa % [[MONTHLY /| RANGE WV
w (Pressure Vertical v : - Ave [ 100hPa v [IM Ave [ Year-to-yea

2016 V|| 6 W
Ll Time filter
Input western and

2016 W [[8 v

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

I Polar Stereographic: I Morth
quarithmic Coordinates

A

“Logarithmic Coordinates” is ]

recommended to draw vertical c

profiles. 2 -

T

Latitude-height cross section of
normal pressure vertical velocity | 705
averaged between 90°E and - el e = E I
150°E in summer 2016 R = e s s s s s B

—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 >52



Time cross section

- Longitude-time cross section Set a specific
eriod =
Datal 5°5-5°N averaged P
Dataset Element Data type "ea Level Time unit Showing period
JRA-ES - Pressure Levels ~ ANOM - ALL - 200hPa » DAILY - RANGE -
¥ (Velocity Potential) - Lat -5 -5 pve (V)] 200hPa - Ave Year-to-yearf2018 = 6 = 1 =
Lon: O - 360 Ave | Tim e filter 2018 = 8 - 31 =
Vector 5D
Derivative: lon lat ZOO_hPa

Graphic Options | DATAT A e £"2018060100:2018083100 'ave o by o' = 232 i
Contour interval:3  » ———
Colorizing: W show Cui : e —
Dr.?-.,-_.ingi ESHD:CGIDrEar — | a——
FDrE:S ’ nter;-'ar|3 min: |-15 max: |15 k q
Color Table: |Blue - Red v I set vector size:l:l[inch] \.falue:l:lskip EI 1luL2o018 + =
Blue'REd Qisfuizois{ \
colored shading gl L -
|_1 G2018
Longitude-time cross section of -
200-hPa velocity potential -
anomalies averaged over 5°S - | — | '
5°N from 1 Jun to 31 August —~——

2018.

Longitude

>53



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 Time unit

can select two types of the DAILY -

time-filter. .-!wE Clyear-to-year

O Running mean: Smooth the LRSI
original data simply. [

O Lanczos filter: Pick up the
given period component and

mean them based on Duchon
(1979).

F.unning mean

Lanczos Filter




Running mean daily timeseries

Datal
Dataset Element Data type Area Time unit Showing period
SAT + OLR [W/maAZ] + ANOM ALL - 1 DAILY - RAMGE
Lat: -10 - 10 Ave [ ave [Cyear-to-year 2018 v 6 = 1

8 B Lon- 90 - 150 Ave [¥] Time filter 2018 » 8 - 31
Vector sD Running mean

Derivative: [[llon [lat

ean period 5

1. Select OLR anomalies for 5-day running mean

element boxes. daily timeseries of
OLR anomalies

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

and showing period.
» Showing period: 1 Jun 2018 - 7
31 Aug. 2018. d
> Check “Time filter” in time unit -
box, and select “Running
mean” and “5(day)” in “mean -
DeriOd” box. 10N 160N 100 160 TAUG 1@55




Time cross section
 Running mean longitude-time cross section

Datal 505-5°N averaged

Dataset Element Data type ea Level Time unit Showing period
JRA-55 - Pressure Levels + ANOM - ALL - 200hPa - JDAILY - RANGE
¥ (Velocity Potential) - Lat: -5 -5 pve Q] 200hPa - Ave Year-to-year 2018 ~ & ~ 1 =«
Lon: © - 360 Ave ¥ Time filter 2018 = 8 ~ 31 =
Running mean -
Vector 5D
Derivative: |_llon [ lat ZOO'h Pa b ean period 5

1 S I 5 OS 5 O N DATA1 JRA-“SS Chi:25318%%8'1‘00‘;%1-80332?00“" = O:SISIZ(')Y level = 23:23
me = i ave =
. Select mean

200-hPa velocity -
potential anomalies. R |

2. Set 5-day running mean | |
in “Time unit” box. i

Longitude-time cross section of o
5-day running mean 200-hPa ‘& <
velocity potential anomalies
averaged over 5°5-5°N from 1 R R T R J
—~empiE | 1 I | I I I L —

Jun to 31 August 2018. I I R N R
Longitude 56




Exercise (3)

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

January 1979 to July 2018.
y uly T~

EQ

0.84

0.64

LA_‘ Monthly timeseries of 5-

month running mean SST
anomalies averaged over the
Indian Ocean

_0_2 -

-0.4

=0.6— T T T T T T v
1980 1985 1990 1995 2000 2005 2010 2015

D/



Answers to Exercise (3)

Don’t forget

SST anomalies

Datal to check!
Dataset Element Data type Area Level l Time unit Showing period
55T + 5Sea Surface Data + ANOM - ALL ¥ - .l » JMOMNTHLY - RANGE
Temperature (35T) [ Lat: -20 - 20 avel ¥ |1 Tl ave [Cvear-to-year 1979 ~ 1~
Lon: 40 t00 admL ! V] Tim e filter 2018 |7 ~
D".-’ecmr DSD Running mean -
Derivative: []lon [ lat - ean period 5
Area average in
Analysis method: -Analysis method- the Indlan Ocean

5-month running mean
from Jan. 1979 to Jul. 2018

58



Toplcs Tropical Indian Ocean (IOBW)

which are identified by SST fluctuations from the
central to the eastern equatorial Pacific (NINO.3),
are widely-known eand

« In addition to El Nino/La Nina events, the tropical
Indian Ocean (IOBW) may also have significantly
affect climate conditions around the world. JMA
surveyed the IOBW indice to monitor its impacts.

NINO.3 |7 U . N U S
et \c,/m
S50W 120W E-“"_"““;“""“““
30N i
O\
IoBW B
05, - : : : : : i : f
2008 2009 2010 2011 2012 213 2014 2015 2016 2017 2018




Exercise (5)

« Show a time-latitude cross section of 7-day
running mean OLR anomalies averaged over
115°-135°E from 1 May to 30 September
2018.

DATA1 SAT oir ANOM lot = —10:40 lon = 115:135 level = 1:1
time = 2018050100:2018093000 ave = 1DY

CPD/JMA

40N
35N ¢
30N

25N 4

Latitude
range is
10°5-40°N.

20N 1

15N -

10N

(4]
=
1

m
[ =]
1

(4]
w
1

€ >

105 AJ ¥ v A L LA T i M
1MAY 16MAY 1JUN 16JUN 1JUL 16JUL 1AUG 16AUG 1SEP 16SEP

I I l I [ [ [ —
-55 -45 -35 -25 -15 -5 5 15 25 35 45 55 60



Answers to Exercise (5)

OLR anomalies

Datal
Dataset Element Data type Area Level Time unit Showing period B
SAT » OLR [W/ma2] * ANOM - ALL - 1 « | DAILY - RAMGE -
Lat: -10 - 40 BAve D Dﬁwe D‘fear—t{:-year 2018 » 5 - 1
T on: 115 - 135 Ave Tirflﬂf”tﬂr 2018 ~j[9 ~[|30 F
REunning mean -

Derivative: |_|lon []1at
mean period 7

115°-135°% mean
from 10°S to 40°N

7-day running mean from

1 May to 30 Sep. 2018
Contour

Graphic Option_ interval:10

I Mo Scale Labels
d | Draw Credit Inside

[ Apply All Pics

Colorizing: COLOR [¥|show Contour La. DPDIarSterengraphic: Morth pole -
Drawing: SHADE - 3 ; :

or Bar

Set Contour Parameters for datal

Image Format: png -

[¥] Reverse the Axes

| [Font: default interval: 10 min: -55 max: 55
| Color Table: Blue - Red » N lset vector size- [inch] value: skip: 1 - STHGE EEE %
Blue-Red To adjust axis setting,
HUETRE check “Reverse the Axes”

colored shading and “Flip the Y-axis”,



This lecture will be continued to the lecture of

Advanced operation of iTacs

See you tomorrow!
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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
dafter statistical analysis. 66
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Tips: Correlation analysis

Time series (line graph) ~ For Dec. thru Feb. (DJF) 3-month mean,

. e Blue: NINO.3 SST anomaly

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

1.5 . I w 12.5S5,130.8E
{,_;: M A{\ /\1/ A /\ 1 When NINO.3 SST anomalies
A 1 f LI

are positive, SLP anomalies at
Darwin tend to be positive.

] jﬁ ’tii
"’_'?W'@\XJ / M M
s )

21950 1965 1970 1975 1980 1985 1990 1995 2000 2005 20'1+o 2015 NeXt Step iS--- [}
How can we evaluate the

I ' < L

‘g:,\ ?% Darwin NINO-;\L)/M relationship objectively and
EQ . . 5

S ;ljﬁ\f K quantitatively?

25

100E 120E 140E 160E 180 160W 1408 120W 100W 8OW  60W



Tips: Correlation analysis

Time series (line graph) Scatter plot
35 CPD/JMA ) !
@ dotal
I mo N R
sl ke e ,;.’/)
a : e S 0
151 I © S !
. o . :
14 t — s
0.5- c . g
L i ) o
w\fl rfv \/N T R
=051 \ I 3 I 1 I3 [ P
1A Y -
-1 l i ) 1 /-,’ ‘.
-1.51 Vl : =1.51 e /: * !
21950 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2] © —> N|N0.3 SST anfom.
-2.5 '

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.

Correlation coefficient: How close they have a linear relationship



Tips: Correlation analysis

* 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—Y Y—=X XY 2.y "75

[ 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
15N 1
10N 1

N1

SN ﬂ?ﬂ 7
B ST
159, R S

US T L T T T T T T T T
100E 120E 140E 160E 180 160w 140w 120w 100w B0OW  6OW

*) Evaluating the correlation

| coefficients between NINO.3 SST

and SLP at every grid points and

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 DIJF from 1958/1959 to 2017//2018.

/1



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

Datal
Dataset Element Data type Area Level Time unit Showing period
JRA-55 * Surface *  ANOM A ALL - 1 * IMONTHLY hd RAMNCGE -
SLP (Sea Lewvel PressL = Lat: -90 - 90 Ave Ave [¥|Year-to-year] 1958 ~ - 2017 «
Lon: O - 360 Ave Time filter 12 = -2 -

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

This setting means DJF average
from 1958/1959 (December 1958 to February 1959)
to 2017/2018 (December 2017 to February 2018).
Consider the setting for year and month separately.

Aﬂalyais method: CORRELATIOM_COEFFICIENT -
Select

Data? “CORRELATION_COEFFICIENT™.
Dataset Element Data type Time unit Lag Significance
INDEX * HNINO.3 * ANOM * MONTHLY - 0 ~ YEAR - 95%(two side) -
5D Ave ¥|Year-to-vear
i " : =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
confidence level.

Graphic Options

Don’t forget!

Colorizing: COLOR -

Drawing: CONTOUR -

Image Format: png

- I

-

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

B R TUE e

Color Table: Blue - Red

-

Show Contour Labels
[¥] show Color Bar

[¥|Set Contour Parameters for datal

nterval: 0.2 min: -1 max: 1

L1 set Vector siZe: [inch] value:

skip: |

properties.

90N

60N -

30N

> Eo‘

3081+

60S

90S




Correlation Analysis (4)

Correlation coefficient between NINO.3 index and SLP in
DJF from 1958/59 to 2016/17.

90N

6ON{ £t , The gray shading
NS T o indicates a 95%

*”°"‘—’\’”\\> m I confidence level as

g \\( . indicated by t-testing.

—  In other words, their
\ relationships are

3081

robust.
60S -

90S

0 60E / 120E \1éo 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 correlation coefficients. of correlation coefficients.

Simply stated, positive (negative) SLP Simply stated, positive (negative) SLP
anomalies during El Nino (La Niha). anomalies during La Nina (El Niﬁo)74




Tips: Regressmn anaIyS|s

How about these examples?

y ’ y
regress. coeff. regress. coeft.
\ /
v

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.



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
2017/2018.

« 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 ' Showing period
JRA-55 - Surface *  ANOM - ALL - 1 MONTHLY - RANCE -
SLP (Sea Level Pressy = Lat: -90 - 90 Ave Ave [¥|vear-to-yeal 1958 - - 2017 =
Lon: O - 360 Ave Time filter 12 = - 2 =

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

This setting means DJF average
from 1958/1959 (December 1958 to February 1959)
to 2017/2018 (December 2017 to February 2018).
Consider the setting for year and month separately.

nalysis method: REGRESSION_COEFFICIENT « ” /7
Select “REGRESSION_COEFFICIENT”
Data2

Dataset Element Data type Time unit f Lag 7 significance

INDEX ~ NINO.3 ~  ANOM ~ MONTHLY - 0 ~ YEAR - | 95%(two side)
sD Ave MlYearig-year
I 177 - ~.as filtar - - - .

_ “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 Graphic Options
confidence level.

Don’t forget!

|COIorizing: COLOR ~

Drawing: CONTOUR -

| Show Contour Labels
[¥| Show Color Bar

Set Contour ||ne (i_e_, ‘meac Format: png .IﬂSet I{:ogt:ur F‘arametgrs f?r datal 1
- - o FUnc. aerault - interval: 0. min: - max:
reg reSSIOn CoefﬂCIent) Color Table: Blue - Red ~ [ISet Vector size: [inch] value: skip: 1
properties.
90N
60N -
30N--
> EQ+ :

308 -

60S

90S




Regression Analysis (4)

Regression coefficient is | 9on; essed onto NINO.3 SST Lezosv
This means SLP tends to B s 3
be +0.8hPa higher than AR T

normal here when | Py =N - = g C
NINO.3 SST index is ; S TR

+1.0 higher than normal. ' me e

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.

..............
>

-~

180 120W 6OW 0

Regression line

Large Small
regress. coeff. regress. coeff.




Exercises (6)

« 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 2017/18.

—  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

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

60N G, .. =*

30N 4

£Q{
3054 A\

60S 4

90S




Answers to Exercises (6)

Datal Don’t forget!

Dataset Element Data type Area Level Time unit Showing period
JRA-55 - Pressure Levels *  ANOM - ALL - 850hPa ~ MONTHLY - RAMNCE -
y (Stream Function) - Lat: -90 - 90 Ave [] [C] ave| ™I vear-to-year |1958 - - 2017 =
Lon: O - 360 Ave O Ol Time Tilter 12 = -2 -

[T vsartar [Flen

Select “REGRESSION COEFFICIENT” " : .
Set “showing period” DJF

Analysis method: REGRESSION_COEFFICIENT from 1958/59 tO 2017/18
Data2

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

Select confidence level

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

DJe Orge
Colorizing: COLOR -
[IJrawing: CONTOUR. ¥ Show Color Bar
Image Format: png - [V set Contour Parameters for datal
Font: default - interval: 0.4 min: -2 max: 2
Color Table: Blue - Red ~ [CIset Vector size: [inch] value: skip: 1

81



Topics: Typical Anomalies associated with El Nino

When El Nino events occur, there
is a positive westerly anomaly
(= Weak Trade winds).

82
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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.g., taking an average).
It is a kind of conditional sampling.

Example By composite analysis..., we can get common

characteristics associated with a given condition.

Full set of data _ -
1958 De5|gnatec! Condition
1959 (eg. SSTA in NINO.3 > 0.5 C)
1960 Subset of data Composite map
1961 _ 1963 — cmen
1962 SIeC:akrSUt 1965 so”_ﬁﬁﬁ“ﬂ = }?'ﬂ
: : o P\
matching . Average “‘T\?{% %’{‘7 N
. a given 1997 e Uig
.y oo _ b{ﬂﬁ_,.{_/a
2016 condition 5002 ) &_A =
2017 2009

2018 2015 34



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

SATA Select the compositing element
Ddidl
Dataset Element Data type Area Level Time unit Showing period
JRA-33 * Pressure Levels *  AMNOM - ALL - 850hPa ~ MONTHLY - RANGCE -
U (Zonal Wind) [m/s] - Lat: -90 - 90 Ave Ave [¥|Year-to-year 1958 ~ - 2017 «
Lon: O - 360 Ave T ilter 12 ~-2 -~
Vector sD Ch k 1 _ _ 144
Derivative: lon [ lat eC Year to year
OAnalysis method: COMPOSITE -
Data2
Dataset Element Data type Time unit
INDEX * NINO.3 *  ANOM * >+ 05 MOMNTHLY -
SD Ave ¥ Year-to-year
Time filter

85



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 - [J]Show Color Bar
Image Format: png - [Vl set Contour Parameters for datal
Eont: default - interval: 0.5 min: -3 max: 3
Color Table: Blue - Red + |C/set Vector size: [inch] value: skip: 1
90N
60N
30N
> EQ-’\—R
308
60S A
90S T T T T T
0 60E 120E 180 120W 60W 0

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




Composite analysis (4): “Another Way”

« If you know already target years for compositing, you
do not have to use “COMPOSITE” method. Select
“ " and input the years and months in “Showing

period”.

Datal
Dataset Element Data type Area Level Showing d
Pressure Levels v ANCM - ALL - 850hPa YEARS
JRA-55 * U (Zonal Wind) [m/s] = Lat: -90 - 90 Ave [
Lon: 0 - 360 Ave 7
[Tvartar M e

input directl

Ch eCk ”Ave" a n d ”Yea r_tO_yea r” (comma—s;sr:::zl:a:eeda::sr sgzze—ie parated)
1965, 1969, 1972, 1976, 1982, 1986,

1987, 1991, 1994, 1997, 2002, 2006,

2009, 2015

Input the target years and/or months I

90N

60N

30N

EQ-

30S 1

Composite of 850hPa westerly ) E—r ., :
anomalles. w 60E 120E W 12w 60W 0

<-lllllllllllﬁ:::] l I I l [:::

We can get same flgure” 8 /




‘opics: Typical Anomalies associated with El Nino

90N

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

60N -
30N -

EQ S

30S 4

60S -

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

| ] | | | | L
-3 -25 -2 -15 -1 -05 0 05 1 15

60N G .- =
30N
EQ{

308 A

| g Z/
Weak Jrade wihds iy - 4

90S T T T
0




Exercise (7)

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.

20045 s s <« < s s oa

300 4

5004

10004=

> v s bR o R o oe - % & v oa x
?m->"5r4*+‘-<—-v»4r>’

> > >

> o» k¥

- Try to adjust vector scale and
RNINNSY ' 1O crereee skip interval to improve the
] visibility of the figure.

+-~-->=| - Be aware of the direction of w
Y PR [Pa/s] vector.

.12 - Select “Green-Brown” for “Color
N Table”,

P

vvvvvvvvv

WHI Composite of wind anomalies

vvvvvvvv
¥ ¥ ¥ ¥
¥ ow v

it along the equator in DJF during

0 60E T 120W 6OW 0 =
El Nino years. 89

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




Answers to Exercise (7)

Datal
Dataset Element Data type Area Level Time unit Showing period
JRA-55 * Pressure Levels *  ANOM hd ALL A 1000hPa = MONTHLY hd YEARS -
U (Zonal wind) [m/s] = Jat: -5 -5 Ave 100hPa  + [MlAve M year-to-yedr
lon- 0 - 360 Ave [ e filer
Pressure Levels -
w (Pressure Vertical v input years directly
x: -100 | [Clstream line (comma-separated or space-separated)
vector [C]sD 1965, 1969, 1972, 1976, 1982, 1986,
Derivative: [l lon [[lat i 1987, 1991, 1934, 1957, 2002, 2008,
Makg y bigger 2009, 2015
U and omega and inverse
12 - 2 -
Analysls metnoa: DAIAI_UAIAZ -
Data2?
Dataset Element Data type I Area Level Time unit Showing period
JRA-55 * Pressure Levels *  ANOM - ALL - 1000hPa + MONTHLY - YEARS
w (Pressure Vertical ' Lat: -5 -5 Ave 100hPa  +| M ave Mlvear-to-year
Csp Lon: 0 -360  Ave O [ Time filter
input years directly
(comma-separated or space-separated)
u u 1965, 1969, 1972, 1976, 1982, 1986,
Graph|c Opt'{)ns 003 1987, 1991, 1994, 1997, 2002, 20086,
2009, 2015
O0Id dE
[Vl show Contour Labels 12 ~-2 -

Colorizing: COLOR ¥ Show Color Bar I [l Logarithmic Coordinates

[[|set Contour Parameters for datal

-

Drawing: SHADE

Image Format: png - interval: min: max:
Font: default - [¥|set Contour Parameters for data2
interval: 0.01 min: -0.035 max: 0.035

Color Table: Green - Brown

-

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

Dec. thru Feb. during El

Nifo-like years

Green-Brown




‘opics: Ocean-Atmosphere Coupled System

In the equatorial Pacific (5S-5N) during El Nino events... ...,
100 M 5 Warmer SST in the E. Pacific

Y TR e s s s s Cooler SST in the W. Pacific

v
Convection anomalies
\ ;

Low-level convergence
Low-level westerlies

> » 2 4 32 r F e e R

3 o~ & 2 L o L F O i ey cw A ¥

2004 % 2 & < €« « r o3 2 owewwywoa N
e w4 o4 F € F o4 kN3 a4 owm om owm A

A L L T ]

amiqd-‘r?rhtlh

ool . HEE. .. ' 3 '] Actually, the induced low-level
. 8 M AR (i .+« | westerlies can enhance SST
mt::" EEE?IIEJ,I::: anomalies in turn (this is oceanic

HEHHEI BTy | dymamics),
1000 % e o Weaiﬁ{;[rade wmﬁ - s is reterred to as the Bjerknes

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

1

! | | | |

i —=0.035 -0.025 -0.015 -0.005 0.005 0.015 0.025 0.035
1
I

SST & 850hPa wind anomalies .

——————

El Nifno/La Nifia is an
Ocean-Atmosphere coupled
phenomenon! 01
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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.

_|| c8472982de228d87_JRA-55_slp_HIST_lon-0-360_lat—-90-90_level-1-1_1MONTH_20160101_20160101_01.txt - A | = B %

J7JLF) EBEE) =7(0) == AL (H)

8 1004.927368 1004.927368 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 1005,827332 1005,827332 1005.827332 1000, 677368 1005,627319 1005,6827319 1005552368 1005, 452332
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 1007,22735%6 1007, 227356 1007.302388 1007.302368 1007.30236
_D. 999.377319 999.377319 999.327332 999, 205332 999, 202332 999.102366 999062368 _999.002319 998952332 998 |
1377378 10071477356 1001.477356 1001.502319 1001.552368 1007.502368 10071.577332 1001.052368 1001.5523 _

‘ 7 JLF) F(0) T(V) LF(H)

_D-z 7 lement : t /it /pnas/cpd/ itacs/ i tacsh/oub| ic/work/c847al8ede228d37 slp O.zrdti +
04 927368 1004 92?368 1004 927368 1004, 927368 1004, 927368 1004,92736% 1004,927368 1004.927368 004,927
27368 1004027368 1004, 927368 1004.927368 1004927368 1004027368 1004,927363 1004.927368 1004.927368

3

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://cola.gmu.edu/grads/)

(GrADS tutorial on TCC;
http://ds.data.jma.go.jp/tcc/tecc/products/model/tips/tutorial.html)



http://cola.gmu.edu/grads/
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 « Control the

uploaded data

Element Input txt
[ lastuse d =l 1981,1,11,-19.5

1981,1,12,-20.9
1981,1,13,-17.8

Datal Upload the text file

Dataset

- e ElEElED) o Input tx,
|USER_INPUT UPLOAD_TXT \7! =08 upload

Upload and save as

L

I vector o 1981.1.14.-21.8
1981,1.15,-24.2
Derivative: [/ lon [ lat :

1981.1,16,-20.5
1981.1,17.-16.2

Hvector O 5D

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

Input the data
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
Do e 2013,07,18,27.8

E———— —

Upload

I Upload and save as |

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
1921 i

Delete Edit

Datal

_
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.

95

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



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

wow w ow owow o w W w W w W w W

I What is iTacs?

iTars cstande for Tnteractive Tonl for Analucic of the Climate Suctem Tt ic s

Online help for iTacs

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

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

color bar sample

Dataset

USER, INPUTEBIRTY &, 1 — S AR T — 28R A TIET 0 bR
FET, F—IETEARAOT P TAETSRES, [-element2 ITUPLOAD
TXTERHALE o . EDIENUPLOAD_TXTIT 7w -fIL AL T . upload AT
& T R IAT B AL T,

B #iTacd 05 —SETEIMIZEIT. [element) | TINPUT DATATREHRLE T €

;D;%rinpm x| CF — ST TE AR, upload R HIFY b, F — FERLIAT S R

USER_INPUTD Zo+— vy MICBAL T 13 250 BI8L T,

Element

TEEEERLEY.
EFENEIFE, REFIHTIVEL Telementl, FOHTT VA TEEFIER Felement2b L TN
ES

Vectorto D 2% F 1y 0 d B, 200MTI A DA RSN, SOk LEEC STEE
Fo TR XABIG EDFAD ) A YABIL TOF AT )2 EFFNET ., FBI0,
Stream lineBo 2 2 F 1o O B, FRFEIC LATTEE T,

i w'OBICHBTH AW RSIAIERDEFEANDS. Lo L. YOECEOIEELIH
EhBERTLEY .

SDAIAEF Lo P TR RTERTOIE R EXDIREREFRAL £ T - VectortiE> SDIR
B EEH I EAE B A

DenvativeD, loatiy D ACF oo AN BER AWM. atFoD2CF ToDZEANBEEILR
AEHEELET .

Select the "Dataset” pull-down menu. JRA-55, S8T 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 1s 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 1s 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 1s also provided to show the derivative (rate of variability or
gradient) for the meridional ("lat") or zonal ("lon") direction of the selected

element.
JO



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

-
Pl
-
t
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Integrated Exercise (1)

* Check the normal fields around your country with
ITacs. These are examples focusing on Japan.

Normal of 925hPa wind and SLP

Normal of surface temp. (10 N 7D 2017)
oVv. — ec.,

(10 Nov. - 7 Dec., 2017)

CPD/JMA

e

CPD/JMA

CON T
65N I
-

60N
55N
SON

45N

40N 1=

3N

~——

30N

kkkkkkkkkkk

25N
20N

15N

10

100E  110E  120E  130E 140E 150E 160E 170E
[ ==

N
90E 100E 110E 120E 130E 140E 150E 160E 170E —=l T T I [—
I I I I I I I 1000 1004 1008 1012 1016 1020 1024 °©1028 1032

-21 -18 =15 -12 -9 -6 -3 o] 3 6 9 12 15 18 21

The example of drawing vectors with

* Here, “Normal” means climatological shade can be found in Exercise (3).
normal averaged from 1981 to 2010. 100



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

60N A
[Example]
Station: 30N
Hong Kong Observatory
Month: Dec-Feb
Period: 305-
1951/52 - 2016/17

EQ -

605

Hint: check Excercises (6). 90s
But in this case, select “Analysis
method” for correlation coefficient.



Answers to Integrated Exercise (2)

Datal Don’t forget!

Dataset Element Data type Area Level Tim?
S5T * Sea Surface Data * ANOM - ALL A 1 | MONTHLY - RANGCE -
Temperature (S5T) [C ~ Lat: -90 - 190 Ave [ [ Ave ¥ vear-to-yedr] 1951 » - 2016
ettt 12 2
Lon: -30 - 330 Ave D e e |- i

O vector [CsD
Derivative: [[llon [ lat

Analysis method: CORRELATIOM_COEFFICIENT Set the periOd aS approprlate-
Data2

Dataset Element Input_txt Time unit Lag Significance
USER_INPUT + [INPUT_DATA - #station=""Hong Kong - MONTHLY - 0 ~ YEAR b 95%(two Sige) -
D) Observatory™,,. L [ Ave [ year-to-year
£W=45O05”’ [ClTime filtes
1951,1,1.321 Select confidence level

1951,2,1,96.1 ”950/ (t d )”
1951,4,1,172.5 aS 0 WO SI e (]
1951.5.1,553.8
1951.6.1,560.9
1951.7.1,209.4
1951.8.1,480.5
1951,9,1,69.9
1951,10,1,82.7
1951,11,1,69.6
1951,12,1,12
1952,1,1,23.9
1952.2.1,30.1 4
1952.3.1.36.4

Upload

Inlood and cowg oo
T
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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 «

o Contour Labels

[Drawing CONTOUR 9l show Color Bar

. - Image Format: png - [V set Contour Parameters for datal
Set Contour Ilne (I'e'l interval: 0.1 min: -0.4 max: 0.4
Correlatlon Coeff|C|ent) Color Table: Blue - Red » [Clset Vector size: [inch] value: skip: 1

properties.

90N
BON4.

30N 4

EQA
ss{

60S 4

90s




Exercise (8)

* This summer, especially in July, two record
phenomena occurred in Japan.

Early July After mid-July

Eastern Japan was 2.8°C (the
highest since 1946)

Maximum 72-hour precipitation amowunts during the event s -
(from 28th June to 8th July) (P

Record precitipation was
obserbed over wide areas

] temperature anomaly of July in

Monthly temperature anomaly ('C)

s +3.0 July 2018
5 ¥ X +2.0
\ ~\\\ \\\ +1.0 y :
R \ ' 0.0 s >
N Y £y : |
AN 5 e
A e X . et 05 . « ™06 ; o
. . S * o - _(spéw L4 - Ogasawara islands
3 y E-‘; Highest on record Mes 0
) 2 . <02
J\ Highest in July on record Also 41.1°C was recorded in the
Also 72-hour precipitation amounts on 7t July Saitama Prefecture on 23rd July.

averaged over Japan was the highest since 1988.
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Exercise (8)

« Primary factors behind the unprecedentedly heavy rain

o Upper-level high is stronger than normal

NG g

80°N f Large meandering of ]

| the polar front jet stream

C B> o

B
n Y
Al
| —
=

Okhotsk
[ High
Large meandering of ~
. . y _ ~ o
the subtropical jet stream 5o
. ! Upper-level -

trough

40°N

Tibetan High
(dashed line shows
normal position) _

NPSH (dashed line shows
normal position)

20°N

Eq. | R (‘//EM
60°E 80°E 100°E 120°E 140°E 160°E 180 160°W
NPSH: the North Pacific Subtropical I-;lQQS

Enhanced
convective activity




40°N

20°N

60°N7

Exercise (8)

- Primary factors behind the unprecedentedly hot conditions

(2)Extension of

the Tibetan High
(dashed line shows

normal position)

N

{

(7) Global
warming

(5) Higher-than-normal temperatures

over the northern hemisphere
mid-latitude band

Vi g

-

”

-
-

-

———:_

= |
=

S 1o Y

(3) Enhanced

(4) Extension of
the NPSH over Japan
(dashed line shows

normal position)

:

.

.

Eq. 3l convective activity || (6) Higher-than-normal SSTs
% LI | o 65 \ y
. , " /
_ f AN p
wl e ¢ L AN, //
60°E 80°E 100°E 120°E 140°E 160°E 180

Ajewioue aanjeladuwa)l

pabelaAe-jeuoz

196"




Exercise (8)

Now we want to focus on one factor which afftected the
two phenomena. That is the stationary Rossby wave
along subtropical jet stream, which made significant and
persistent meandering jet over East Asia.

26JUN2OIB | ?@ﬂ:{.@“ L z/mzj) GE gy
B o

Try to make the Longitude-time
R =~ ¢ f cross section of 5-days running
.'L'h.hr mean meridional wind anomalies
T |

21JUL2013 wo =l m </ | | at 200hPa in the latitude 35N-45N

BL201 ;,, ) from 21st June to 5th August.

21JUN2018

—

3
\
;

,

-------

6JUL2018

11JUL2018

A
[T,

1GJUL201I‘

- This is just the advanced exercise
of Exercise (5).

1AUG20184

o 0 —

0 2E 4E 60E B80E 1006 120F 140 160E 180

! I [ [ [ | [ | ——
-25 =20 -15 -10 -5 0 5 10 15 20 25 [m/s] 107




Answer to Exercise (8)

Datal
Dataset Element Data type Area Level Time unit Showing period
JRA-55 + Pressure Levels *  ANOM - ALL - 200hPa  ~ DAILY - RANGE -
V {Meridional Wind) | = Lat- 35 - 45 Ave 200hPa ~ [Jave [[Jyear-to-year 2018 v 6 ~ 21 -
Lon: O - 180 Ave D TlmE filter 2018 =~ 8 * 5 -

[Clvector [sD
Derivative: [ lon [ lat

Graphic Options

[¥]Show Contour Labels

[¥|show Color Bar

[¥|set Contour Parameters for datal
min: -25

Colorizing: COLOR «
Drawing: SHADE -

Image Format: png -

Font: default -

Color Table: Blue - Red -

interval: 5

[C] set Vector size: [inch] value:

max: 25

skip: 1

Running mean -

mean period 5
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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.

|

Click S
,,@éraphi . L @ Set these boxes as

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

-
1 g. COLOR - Show Contour Labels [C] Polar Stereoq
ecking

SHADE  ~ [C] Logarithmic {

th IS bOX peg T ] Set Contour Parameters for datal [ reverse the A

ront  default = interval: 0.5 min: -2.5 max: 2.5 [ Flip the X-axi
‘ Color Tabldl Blue - Red ~J| L] Set Vector size: [C] No caption

90N

2 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) [(=] I Ave I Year-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 hd ] hd
—La|45 55 A—I'I _I- - ASIA
|- - . .gn
e ~ : - 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.
111



Area settlng (2)

« Shift the area

Lat: -90 — 90 i
(90S) (90N) oy

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

Change the area
Lat : -45 - 55

(45S)  (55N)

Lon: 100 - 300

(100E) (300E=60W) s

100E  120E 140E 160E 180 160W 140W 1200 100W BOW  GOW

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

You can adjust zonal and meridional range by setting
“Lat” and “Lon” parameters in the “Area” field. 112




Time setting (1)

- Setting for a consecutive period.

<Calendar>

2012 2013

JFMAMIJIJASONID JFMAMIJIJASOND
I ..... Start .............. One3_monthaveraged ............
Time unit Showing period | month map fgl;i(?:-Z/z-ZO]-B/z
[MONTHLY 7] [RANGE | -
I Avell” Tear-m-}fea.'lzﬂlzgj_ 12 | > "
ime filter m_-é:a End
. month

Time unit Showing period |

MONTHLY | [RANGE ~| ‘

I_|__A_VE_I|_ Year-to-yeay IEDIE _:] | 12 _‘j
" Time filter ﬂgmg__;“z _r-j
Uncheck




Time setting (2)

- Setting for a specific period of each year.

<Calendar> .
Target 5570 :JFMAM 3, , 1arget period Check
years | 2011:JFMAMI2ZASOND eC
2012:JFMAMIIJIASOND Z _FA - 7"
2013 :JFMAMIIJIASOND Year-to-year
Target ....... e T PP T

Time unit showing period years MAM 2010 )

[MONTHLY_ _~] RANGE =]

_____ . MAM 2011 |
IV Ave F‘-r’ear-m-yea”zﬂmj [zo13 =] MAM 2012 >

B S e p i | A 2013
Target period .~ |  averaged

Four MAM averaged maps

Target MAM 2010, MAM 2011, MAM 2012, MAM 2013
Showing perio. YEAIS e e
RANGE ~|
il i Ave ¥ Year-to-yeard 2010 7] (2013 ~
Time filter E 3_ - '..E - _:
Uncheck




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
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").




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. @ pou
O Running mean: Smooth the 7 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

i

Ave I Year-to-year | 1996

116



Running mean daily timeseries

atal
Dataset Element Data type Area Time unit Showing period
SAT | [OLR W/mA2] v| [ANOM |ALL vl [ v| [RANCE V|
Lat: |-10 | |I 0 |.i'u-fe ] [ Ave D‘r’ear-m-year 2016 W[5 W1 W
_crn:|‘30 |-|]5[J |A\..'e ¥ Il Time filter 2016 V(8 w31 v

[vector [1sD

Derivative: [lon [lat

1. Select OLR anomalies for
element boxes.

>

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

period” box.

e

|Running mean V|

mean period

5-day running mean
daily timeseries of

OLR anomalies
TAT  SAT 210 lon = 90:100 level = 1:1
timo ..2016083100 ave = 1DY

@ dotal

AY  16MAY
16

TWUN  16JUN  1JUL  16JUL

mi 11 s_ye




Time cross section
« Running mean longitude-time cross section

Datal
505-5°N averaged
Dataset Element Data type Level Time unit Showing period
[JRA-55 || Pressure Levels v| | ANOM v| 200hPa v [ DAILY v| RANGE v

200hPa_ vIl[ JAve []year-to-year|2015 W||5 W||1 W
M Time filter 2015 W([10 w|[31 W
Running mean |

¥ (Velocity Potential) W

[ vector [sD

Derivative: [ 1lon [lat 20 O = h Pa Eean period

DATA1 JRA- 55 chi37 ANOM -5:5 = 0:360 level = 23:23
tim 2015050100 2015103100 avo = 1DY

1- SEI@Ct SOS_SON mean MAY2015
200-hPa velocity | """'f ——

potential anomalies. ;
2. Set 5-day running mean b-~4 \

in “Time unit” box. qé‘

Longitude-time cross section of s _—

5-day running mean 200-hPa e

velocity potential anomalies 4’“5‘ i.-:-::
averaged over 5°S5-5°N from 1 e . -
May to 31 October 2015. s — S ——

Longitude T18




Daily timeseries

Dataset Element Data type —— Area Time unit Showing period
v|[OLR [W/mA2] v|[ANOM v [ALL v| 1 [DAILY v RANGE Vv
Lat:[-10 |- 10 | Ave Llave [lYear-to-year |2016 V|5 V|1 WV

Lon:|90 |-|15o |A\,e i Cl Time filter 2016 v|[8 v|[31 v

[wvector L1SD
Derivative: [lon [lat

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

« Similarly, you can draw monthly or annual
timeseries by setting “Time unit”. 119



Inter-annual timeseries

atal

Dataset Element Data type =" Area Time unit Showing period

[JRA-55 v/|[Pressure Levels v| [ANOM v [ALL v| [MONTHLY V| [RANGE V|
X (Velocity Potential) v Lat:|-10 |-1o | ave W1 200hPa Cave M Year-to-year[1958 v[-[2016 V]
Lon: |‘3:} | |] 50 |Aue ¥ LITime filter 5 M-8 W

vector L1sD
Derivative: [lon [Jlat

1. Select 200-hPa velocity Inter-annual timeseries of

potential anomalies for 461”;ggt20((')\"a¥a‘vAeT3ctil§;)
element boxes. potential anomalies

g — [ CPU/ VA |
@ datal

> The area covers the Maritime =

continent. 2

> Check “Ave” boxes. 2

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

» Check “Year-to-year”.

> Showing period: 1958 - 2016, 7



Standard deviation map

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

Datal
Dataset Element Data type Area Level Time unit Showing period
55T * Sea Surface Data * HIST A AlLL A 1 e HQNII-H.Y. aEEER RANCE -
ganperature (SST) [C » Lat: -45 - 55 Ave [] B [ ave ¥ yvear-toyeam1958 ~ - 2015 ~
v EEEEENED
Lon: 100 300 Ave [ ET%im & 12 »-2 ~

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

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

e — 121

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.8 1 1.1 1.2




Detailed Options

-There are a lot of visual options to create

maps.

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

Select parameters

Graphic Options

Graphic Options

M Show Contour Labels

W Show Color Bar

™ Set Contour Parameters for datal
interval I min l

Ct:-lc-nzmg.ICGLBR -|
Drawing: iSHADE -'I
Imadge Format Ipng vI

F Detailed Options for Image 1

For Image 1 | Lower layer 'I apply apply Default

~  About Graphics

contour  Sryle [defaul( E](.o!or Iumbo.v j

label ¥ format [_ thickness: |1 size: [0.09
contour line thickness IB__—

levels: | color: |

thincontour: ™ [

not to draw | . ’

skip interval |

max I
Font Id.e.[am[ 1.I ™ set Contour Parameters for data?

Colar Table Im I"' interval I min | max I
™ set Vector size | [inch] value | skip:

[ Detailed Options for Image 1

>

Detailed Options
fields are shown

marker type Iclosed circle ;]

_:] color Iblack _'_I thickness ls_
grid style Inone ;l color [orange :]

vector label [ vector head size: [

define rainbow color

color bar portrait ™ x: | v |

line style Isohd

scale Il 0

About Axis

About Map

apply

For Image 1

122




Procedure of setting detailed options

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

Lowver leyert Dl before “Submit” is clicked.
Upper layer: Data2
In the case of vector map ¥ Detailed Options for image |
Lower layer: Data2 (eomee [ )

Upper layer: Datal

apply Default

contour  Sryle [defauk H(vo!or Irambow _'_'
label ¥ format I thickness [1 size l0.09 skip interval |
contour line thickness |3

levels: | color: |

thin contour. I

[_
not to draw I - I

2 . Set Options marker type [closed circle :_I
) 4 line style Isohd E] color [black 3 thickness [6_

Set CO nto u r StYIe’ grid style [none E] color [orange 3
vector label I vector head size li

color, thickness, bl T—
etc.

scale Il 0

About Axis

About Map

Forimage 1 apply

N

=
N
Q)




About Graphics: Contour color and label

« After selecting the layer, set color and label to
change contour properties. Color:

For Image 1 |Upper layer | apply apply Default

~  About Graphics

. — rainbow — black
Forlmagel

= Label size:

contour Style: [default | Color: [rainbow W
label formart: | |thickness:|5 |size: 0.08
contour line thicka&---Jl
1 1
1 1
‘—~~ "' ______
BON — i ~ . o=
BON
4on 1
30N TR
PR
10N
£
10S ‘\\& e m e

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

It's hard to see contours and
its label because its color is
similar to shade color,

contour  Style: [default wQColor: |black ]
label format:| |t|"|i:., EEER size: [0.12 |
contour line thiclinga.fdﬁ____ll |

EQ

108 Ay - ‘_“-—*-‘ "u I in
60E 100E 120E 140E 180

The problems are cleared.
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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

1| r—- dark purple

yellow green

2 dark blue 4 ERCEILSEIEY

-2 -1 0

About Graphics \

1
. ;
ontour Swle:ldefault j Cnlnr:lrainbuw j : I\Q h\i G

/ S
label V¥ furmat:l thickness:l size:l ] B0S L
-—— I i)
contour line thickness: |3 :Il 60S{ .
1 L
levels: 0,1.2.3 color: |0,7,12,8,2 I y 90s - : . " . :
0 60E 120E 180 120W 60W

For example, the color setting like the right map is more
suitable to focus on the positive value. 125



About Graphics: grid style

marker type: | closed circle j marker type: | closed circle j
line style: | solid - | color: | black line style: | solid = | color: | black v | i
Igrid style: | none ~| color: frainbow grid style: | dotted » | color: | black -
vector label r vector head size: vector label r vector head EiZE:I
g e e |
1 I
1 I
] [ CPD/JNA_
30N —— 30N |
TSN
25N 1 NS Piad 25N 1
4 ~
20N+ /M'L U( ™ \\~”’ 20N 1
15N 1 \I‘ ‘Ri- 15N 4
‘“
10N, Q. :/ % 10N 4
5N 1 ) g 5N 1
EQ ‘a L) {%b ‘E' s EQ1
L =
55 4 - ° i \{r:}w 55
1054 S ~ 10S 4
155 21 T
2051 s 203 1
255 1 ‘ 255 4
274 : : .
305 : . — 308 ; ; —
80E 90E 100E 110E 120E 1 80E 90E 100E 110E 1: :
26.51 28.57-
264 261
25.5 25.51
4.5 24.51 : : : : :
2000 2002 2004 2006 2008 2010 2012 2014 2000 2002 2006 2008 2010 2012 2014

The grid I|ne in the pane
available.

like the rlght map IS
126



About Axis: value

About Axis

y label M format:

y axis color: I black

I il ¥ Detailed Options for Ima

apply Default

Default

e .

27.54

274

26.54-

261

25.51

254

2454

24.51

: i : : : : i : 24 ; : : : : : :
2000 2002 2004 2006 2008 2010 2012 2014 20 2002 2004 2006 2008 2010 2011 /2074




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

90N 1

60N -

30N -

EQ

30S 1

60S -

90S - T T T ool Ll -
1 0 60E 120E 180 120W ©60W :
| | | e e s | ke
-3 -2 i -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: |0.3

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

customizable in st efsetlp__Jside: borem Y]

the IIAbout AXiS’, y label Eformat:| |tit|e:| |
y axis color: | black Vl thickness: |5 ’_' size: |0.3 | I
label- - ' I levels: .

bOX . I:h:l ;|:|ositio|n <|:rffset: tll-mewa | |side: [left :‘Te S |

value: I_[ \_‘ 1 7 8




About Map

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

Ahout Map

map M qualm,rl lowres 'I

map M quality fhires i+

coast line

style: I solid

J color Iblack 'I thickness: I

About Map

E]Ithickness: |10

[ solid J color: | dark-blue

50N 1 50N

45N R <20 45N

o Iowres. | -

o] low resolution ]

25N A . 25N

20N A - " . 20N 4

o1 middle resolution

" hires: o

fi.an - agel high resolution 51
60E 70E BOE 90E 100E 110E Q%13%14% 150E 160E 60E 70E 8OE 90E 100E HM Q%

—=a ] I [ I I
-2 -15 -1 _-05 0 05 1

Quality must be set “mres” or “hires” to show

style: I none 'I color: Iblack 'I hickness: I
1 JRA-55 7__ANOM Int. = —10:50 lon = 60:160 level = 7:7

____llowres
coast I ne | Ll
I\ style __I color: |black
olmcal boundarles (valid in ‘'mres’ and ‘hires’)
le:

'Ilthickness: I
0 lon = 60:160 level = 7:7
= 1MO

130E 140E 150E 160E

political boundaries.

= _—-
2
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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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SST Deviation at NINO.3 (5S-5N,150W-90W)
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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. — Fhe winter of
DATA1 JRA-55 u37,o0mg37 ANOM lat = —=5:5 lon = — EH Nﬂ@

time = 1997120100:1998020100 ave = 3MO

DATA2 JRA-55 o lon = —=30:330 level = 1:27

Try to ad ,] ust Vector SCa Ie tme 2T7397120500:1868020100 'ave = 3n0 analysis method = DATA1_DATA2

and skip interval to improve T e
the visibility of the figure. NEer™ WY NN

>>5>>3>5 33> > >>>S5 oay VLS i< < > > >
Be aware of the direction of Mide ViMdosy = liow
w [Pa/s] vector. R R |k
Select logarithmic R SR e BRI

H 1 I sasALLNN'&k<vv,\-pw bk.\’-‘-\‘—\\w'\\\\h“vixﬁ
coordinates for vertical axis. NOEBE. SOl e AN

Adjust contour parameters SRS B TN A

500p > NINVAARR c Lo <ccyygyvyT D
7004 <> v ST e
i
“Color Table”. ol ECE
0
1 I I [

Lkl N >
Wilily7>27 77

NS £

Vi

. b > VAN yAANE RN e € vyazrA A
(see color bar of the figure). — [=iiiyiiiiccsczsyreiing
b Lvd Ny R:ééeee:tt
Select “Green-Brown” for §§§§€§
60E 120E 180
-0.11 -0.09 -0.05 -0.03 —01.01 0.01 0.03 0.05 .09 0.1




Answers tc to Integrated Exercise (1)

wind anomalies

Datal

Dataset tlement Data type Area Time unit Showing period
[IRA-55 v||Pressure Levels v| |ANOM M |ALL 1000hPa v lIMONTHLY  v| RANGE Vv
U (Zonal Wind) [m/s] v Lat: |-5 ||5 Ave []year-to-year 1997 V|[12 Vv
Lon: |_30 |-|33‘D Time filter 1938 V| |2 W
Pressure Levels W
w (Pressure Vertical W

Stream line

Analysis method: [DATA1_DATA2 v]

Data?2

¥[vector [ISD i
vector Make y bigger
Deru.sath.e. SOS _ 50N
average

1000
~100
hPa

Dec. 1997
— Feb. 1998

TISD  « - .
"~ Vertical wind
anomalies

Graphic Options

Colorizing: | COLOR. v
Drawing: | SHADE b

Dataset Element Data type I Area oWIng period
[JRA-55 V| |Pressure Levels V| |ANOM vl Al v| V| RANGE Vv

w (Pressure Vertical ILat; |-5 ||5 |Al._;e 100hPa W Ave [1vear-to-year|1997 W|[12 Vv

on:[-30 |-[330 | Ave O] | Time filter 1998 vf[2 v

Set parameters for
contour and vector

Image Format:

Wlset Contour Parameters for data2

| min: |-0.11

|max: |O_11

nterval: |D_02

DReverse the Axes
LIFlip the X-axis LIFlip the Y-axis
CNo Caption

Logarithmic
Coordmates

U Draw Credit Inside

L] Apply All Pics
picture size
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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

60N A
[Example]
Station: 30N
Hong Kong Observatory
Month: Dec-Feb
Period: 305-
1951/52 - 2016/17

EQ -

605

90s




Answers to Integrated Exercise (2)

Datal Don’t forget!

Dataset Element Data type Area Level Tim?
S5T * Sea Surface Data * ANOM - ALL A 1 | MONTHLY - RANGCE -
Temperature (S5T) [C ~ Lat: -90 - 190 Ave [ [ Ave ¥ vear-to-yedr] 1951 » - 2016
ettt 12 2
Lon: -30 - 330 Ave D e e |- i

O vector [CsD
Derivative: [[llon [ lat

Analysis method: CORRELATIOM_COEFFICIENT Set the periOd aS approprlate-
Data2

Dataset Element Input_txt Time unit Lag Significance
USER_INPUT + [INPUT_DATA - #station=""Hong Kong - MONTHLY - 0 ~ YEAR b 95%(two Sige) -
D) Observatory™,,. L [ Ave [ year-to-year
£W=45O05”’ [ClTime filtes
1951,1,1.321 Select confidence level

1951,2,1,96.1 ”950/ (t d )”
1951,4,1,172.5 aS 0 WO SI e (]
1951.5.1,553.8
1951.6.1,560.9
1951.7.1,209.4
1951.8.1,480.5
1951,9,1,69.9
1951,10,1,82.7
1951,11,1,69.6
1951,12,1,12
1952,1,1,23.9
1952.2.1,30.1 4
1952.3.1.36.4

Upload

Inlood and cowg oo
T
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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 «

o Contour Labels

[Drawing CONTOUR 9l show Color Bar

. - Image Format: png - [V set Contour Parameters for datal
Set Contour Ilne (I'e'l interval: 0.1 min: -0.4 max: 0.4
Correlatlon Coeff|C|ent) Color Table: Blue - Red » [Clset Vector size: [inch] value: skip: 1

properties.

90N
BON4.

30N 4

EQA
ss{

60S 4

90s

0 60E 120E 180 120W

wﬂd?



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.




