Exercise for Guidance

TCC Training Seminar on Application of
Seasonal Forecast GPV Data to Seasonal
Forecast Products

18-21 January 2011



Objectives

* To understand how to make guidance for
seasonal-mean temperature and precipitation.

* To find out effective predictors.

 To make more accuracy guidance.




Procedure

1. Single Regression Model
2. Multiple Regression Model
3. Probabilistic Forecast

4. Verification Tomorrow

5. Create a presentation

6. Presentation ( 5 minutes ) The day after tomorrow

>

Today



Preparations

* Observation data (yourself)

* Predictors (init. 15t May for JJA, 28t Oct for DJF)
— GPV data over your stations [ |

— Indices such as NINO3SST, Asia Monsoon, etc.
[ ]

« Excel software for making guidance
[ ]
» Textbook I l



Indices

indices variables areas
— ININO3 SST SST (150W-90W, 5S-5N)
< [NINOWEST SST SST (130E-150E, EQ-15N)
IOBW SST SST (40E-100E, 20S—20N)
4 IOBW RAIN RAIN (40E-100E, 20S—20N)
SAMOI RAIN RAIN (80E-140E, 5N-25N)
RAIN < WNP RAIN RAIN (110E-160E, 10N-20N)
SEAsia RAIN RAIN (115E-140E, 10N-20N)
MC RAIN RAIN (110E-135E, 5S-5N)
_{DL RAIN RAIN (170E-170W, 5S-5N)
Z2030 900hPa Height (0-360, 20N-30N)
7500 < Z3040 900hPa Height (0-360, 30N-40N)
74050 500hPa Height (0-360, 40N-50N)
{75060 900hPa Height (0-360, 50N-60N)
Thickness THMD Thickness Middle (0-360, 30N-50N, 300hPa—850hPa)
=~ [THEX Thickness extratropic [(0—360, 30N-90N, 300hPa-850hPa)
JTHTR Thickness tropic (0-360, 25S-25N, 100hPa—850hPa)
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1. Single Regression Model

Open the ExerciseForGuidance.xls.
Paste observation data on a Temperature/Precipitation worksheet.

H) JrOuE) BEE) FRY) BAQ SR0Q) Y-UD) F-50) T1>E9W) ALIH) ~_ax
PGSR S % BB e @ s - bR 4P 100% Vs PIzys n 1t =5 % s 8% ERRCAN-%T |
El1 ~ A
A | 5 [ ¢ [ o [E [T F [ & [ W [ 1 [ g ] K [ T wm [ w [ o [ p [ a [ r [ s [ 7 [ u [ v~
(1] Obeervation Forecast Prokabilistic Forecast
[2 | Year Targst  Precipitation powerof /4 Predistor1  Predictor 2 Predictor 3 s owerofd o2 N(Xs, &'n)
[a ] JJA/DJF |deg mm deg mg025 Prob. of above-normal
[ 4| 1579 JJA 256 S
[5 ] 1980 JJA 543 Time Series of forecast and okbservation
L6 | 1581 JJA 403
[7 | 1982 JJA 517 1200 To0%
[& | 1583 JJA 508
[o | 1984 JUA 315 4 son
[10 | 1585 JJA 642 1000
[11 ] 1986 JJA 5085 [ 1 l\ { Bo%
[12 | 1587 JJA 3125
13| 1988 JJA 6975 800 ' 7 0%
[14 | 1589 JJA 705 1 6%
15 1990 JJA 3005

16 1851 JJA 452 600

A i’\ F SN -
. 2i & ) Pasteobsevationdata. . MV AL LN

m

[20 | 1585 JJA 3875 N V NN Vv N o
[21 | 1996 JJA 321 1 oo
[22 | 1997 JJA 4905 200

[23 | 1998 JJA 4505 1 10%
[ 24 | 1999 JJA 8355

[25 ] 2000 JJA 7675 0 O%
27 2002 JJA 3955 S O R T R S R R R

[ 28 | 2003 JJA 6425

[29 | 2004 JJA 2155

[30 | 2005 JJA 6075

[a1 | 2008 JJA 4295

[32 | 2007 JJA 3425

[a3 | 2008 JJA 61 J

| 34 |Normal

| 35 | slope " oaorwo T ogonvdon T osonv/o

| 36 |Single Regression intercept " 4DIV/O | #DN/O T DNV/O

il Carrelation [#onvo ™ sonvio ” gonvo |

a8

| 30 | slope T owvALUB T wvALUE T #VALUB

| 40 |Multi Regression intercept T wvALUE

T4 Correlation

|42 |

43

T 15:08
-2 R g0

Temperature/Precipitation worksheet




1. Single Regression Model

Calculate the power of ¥4 for normalization in case of precipitation.
Calculate normal from 1979 to 2008.

|2] Microsoft Excel - ExerciseForGuid

H) JrOuE) BEE) FRY) BAQ SR0Q) Y-UD) F-50) T1>E9W) ALIH) .8 x
ISR 3G G TR kB o8 s )R] 100% Vs PIzys - =5 % s 8% EIRRUAY-5 |
D4 ~ A =C1°025

A | 5 [ ¢ [ e T F [ & [ wHw [ 1 [ 5 ] K [ T wm [ w [ o [ p [ a [ r [ s [ 7 [ u [ v~
(1] Obeervation Forecast Prokabilistic Forecast
[2 | Year Targst  Precipitation powerof /4 Predistor1  Predictor 2 Predictor 3 s owerofd o2 N(Xs, ')
[a | JJA/DJF |deg mm deg mm D25 Prob. of above-normal
L4 1579 JJA 256 40
[5 ] 1980 JJA 543 48 Time Series of forecast and okbservation
L6 | 1581 JJA 403 45
[7 | 1982 JJA 517 48 1200 To0%
(5| 1583 JJA 508 47
(o | 1984 JUA 315 42 4 son
(10 1585 JJA 642 50 1000
(11 | 1986 JJA 5085 47 A { Bo%
[12 | 1587 JJA 3125 42
(13 | 1988 JJA 6975 51 800 ' 7 0%
[14 | 1589 JJA 705 52 1 . /\ / \ 1 6%
15 1990 JJA 3005 42
K 1551 JA 52 46 CaICUIate pOWGI’ Of /4 n 600 A r\ A s H son
[17 | 1992 JUA 3575 43 B
[18 | 1993 JJA 9885 56 > . . . /\/_\ A 1 40%
£ mio o d > case of precipitation
20| 1585 JJA 3875 44 I I I o / Y ) V NN Vv N o
[21 | 1996 JJA 321 42 1 oo
[22 ] 1997 JJA 4905 47 200
23 1998 JJA 4505 46 1 10%
@i b Al Input “=C440.25” at D4
[25 | 2000 JJA 7675 53 p . . 0 O%
[27 | 2002 JJA 3955 45 ‘ S O R T R S R R R
[28 | 2003 JJA 6425 50
[29 | 2004 JJA 2155 38
[30 | 2005 JJA 6075 50
(a1 | 2008 JJA 4295 46
[32 | 2007 JJA 3425 43
(a3 ] 2008 JJA 61 51
T = Calculate normal from 1979 to 2008.
[35 | slope #DIV/0) #DIV/01 #DIV/0!
| 3 |Single Regression intercept " 401/ HDIV/Or #D1V/01 P »
[ 37 | Correlation [ #orvo HOMVAL #DIV/0L | =AVE RAG E ( D4 " D33 ) at D 34
a8 .
| 30 | slope T owvALUB T wvALUE T #VALUB
| 40 |Multi Regression intercept T wvALUE
T4 Correlation
|42 |
43

[« i |

SE=1804

-4 %06

15:16 | |
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1. Single Regression Model

Open GPVdata.xls and indices.xIs. Predictors
Select a predictor and paste E line. In case of temperature, paste D line.

|2] Microsoft Excel - ExerciseForGuid

] J7uE) BEE) =RV BAD SEQ) YD) D4 YROW)  ALT(H)
NGRS ST 68 T8 s bR 100% s @ fins przus - u MR
E4 - A -004
A | B | & ] E [ F K [

[1 ] Okbee ration Prokabilistic Forecast

[ 2 | Year Target Precipitation  power of 1/4  Predictor 1 Predictor 2 N(Xs, @n)

| 3 | JUA/DUF  deg mm deg mm 025 Tokyo Prob of above-normal

| 4 | 1979 JJA 256 40 -004 \

| 5 | 15880 JJA 543 48 023

|6 | 1981 JJA 403 45 038

|7 1882 JJA 517 48 -008

L8 | 1983 JJA 508 47 -056

= 1584 JJA 315 42 -08

|10 ] 1985 JJA 642 50 =021

|11 ] 1886 JJA 5085 47 -022

|12 | 1987 JJA 328 42 057

|13 | 15888 JJA 6975 51 023

[14 ] 1985 JJA 7195 52 -082 . . . .
15 1850 JJA 3005 42 -079

i = o = | Select precipitation of GPV data over Tokyo as a predictor.
|17 | 18582 JJA 3575 43 021

|18 | 1993 JJA 9885 58 =019

|19 | 1554 JJA 3305 43 067

| 20 | 1995 JJA 3875 44 014

|21 | 18586 JJA 321 42 -041
| 22 | 1997 JJA 4995 47 07
| 23 | 1858 JJA 4505 46 -025
| 24 | 1999 JJA 83585 54 02
| 25 | 2000 JJA 7675 53 -022
| 26 | 2001 JJA 3225 42 011
| 27 | 2002 JJA 3955 45 008
| 28 | 2003 JJA G425 50 043
| 29 | 2004 JJA 2155 38 038
| 30 | 2005 JJA 6075 50 =029
| 31| 2006 JJA 4285 46 006
| 32 | 2007 JJA 3425 43 018
| 33 | 2008 JJA 661 51 OSB_J
| 34 [Normal 46
| 35 | slope —oo8 " #DIV/O!
| 36 |Single Regression intercent 465 " #DNV/O
EA Corelatian [ 007, #DIV/0! |
|38 |
| a0 | slope " wvALUE T 4vAD
| 40 |Multi Regression intercept " WwVALUB
T4 Correlation . .
2 Confirm an anomaly correlation
43

coefficient at E37.

|
BE——

In case of Tokyo, ACC is near zero. So | try the other predictors.



1. Single Regression Model

Try using the other predictors.
We can find out more effective predictor for Tokyo. It is the Indian Ocean SST.

|] Microsoft Excel - ExerciseForGuid

E) I70uE) #\EE) =RV BAQ SH(Q) v-uI) DA ED(W)  ALT(H)
NEHEHR GG E SR 98 5 8] 2R P 100% v@[MSPJiM > u v B
E3 - A& I0BW SST
A ) c I E [ F [ & [ H | T | K [
I Obse rvation Forecast Probabilistic Forecast
| 2 | “Year Target Precipitation power of 1/4  Predictor 1 Predictor 2 Predictor 3 Xs power of 4 an'? NiXs, an)
| 3 | JUA/DJF deg mm deg mm 025 |IOBW SST Prob of above—-normal
| 4 | 1975 JJA 256 40 =001
| 5 | 15980 JJA 543 48 00s
|6 | 1981 JJA 403 45 =003
|7 15982 JJA 517 48 006
L8 | 1983 JJA 508 47 016
= 15984 JJA 315 42 -016
|10 ] 1985 JJA 642 50 =019
|11 ] 15986 JJA 5085 47 -019
|12 | 1987 JJA 3128 42 028
|13 | 15988 JJA 6975 51 006
[14 | 1989 JJA 7195 52 -02 . .
B e m— | Select the Ind @) SST and te them E
o e elect the Indian Ocean and paste them on E line.
|17 | 15992 JJA 3575 43 016
|18 | 1993 JJA 0B85 56 =003
|19 | 15994 JJA 3305 43 -009
| 20 | 1995 JJA 3875 44 003
|21 | 15996 JJA 321 42 -001
| 22 | 1997 JJA 4855 47 003
| 23 | 15998 JJA 4505 46 036
| 24 | 1995 JJA 8355 54 =027
| 25 | 2000 JJA J675 53 -02
| 26 | 2001 JJA 3228 42 004
| 27 | 2002 JJA 3955 45 008
| 28 | 2003 JJA 6425 50 003
| 29 | 2004 JJA 2155 38 -006
| 30 | 2008 JJA 6075 50 016
| 31| 2006 JJA 4295 46 -006
| 32 | 2007 JJA 3428 43 014
| 33 | 2008 JJA 661 51 -021
| 34 |Normal 46 = L
| 35 | slope 0897 RDIV/ 0 #OIV/O0
| 36 |Single Regression interce pt 4 65 #0101 4 #DIW/ 00 I
il Carrelation = o
E3 That make the anomaly correlation
| 30 | slope T wVALUB T #vALUR T HvALLB
| 40 |Multi Regression intercept " aVALUB . . .
e Caonve ] coefficient increase to 0.33
[ 42 | . .
43
\4

BES——— |

Let’s try to look for most effective predictor for your country.



1. Single Regression Model

Calculate the forecasts using single regression equation.

|2] Microsoft Excel - Ex

) TruE BEE ERY)

BAD

=7(0)

Y—IUT)

D1 2 ED(W)

AJILT(H)

RN NERE ISR A NP N AR B, = - 5] &l |bL <P 100% 1@ fims Py > 11 x| B
H4 ~ A =SESI5+BE4+SES36
A | & [ e [ F c | H [t J K [
(1] Obeervation Fore cast Prokabilistic Forecast
[2 | Year Targst  Precipitation powerof 1/4 Predistor1  Predictor 2 Predictor 3 Xs owerofd o2 N(Xs, ')
[a | JJA/DJF |deg mm deg mm'025 IOBW SST Prob. of above-normal
L4 1579 JJA 256 40 -0.01 166 \
[5 | 1980 JJA 543 48 005 450
L6 | 1581 JJA 403 45 -003 458
[7 | 1982 JJA 517 48 006 459
(5| 1583 JJA 508 437 016 148
(o | 1984 JUA 315 42 -018 480
(10 1585 JJA 642 50 -018 483
(11 | 1986 JJA 5085 47 -019 483
[12 | 1587 JJA 3125 42 028 437
[13] 1988 JJA 6975 51 006 459
[14 | 1589 JJA 705 52 -02 484
[15 | 1980 JJA 3005 42 003 462 A A
He] 1o Ja 52 15 ou 1 alculate the 1orecasts using single
[17 | 1992 JUA 3575 43 016 348
[18 | 1993 JJA 9885 56 -003 458 . o
[19] 1994 JJA 3305 43 -003 474 regreSSIOn equatlon
(20 1995 JJA 3875 44 003 1562 .
[21 | 1996 JJA 321 42 -00t 4566
[22 ] 1997 JJA 4905 437 003 1562
[23 ] 1998 JJA 4505 46 036 430
[24 | 1959 JJA 8355 54 -027 151 In t “—$E$35 * $E4+$E$36” t H4
[25 | 2000 JJA 675 53 -0z 484 pu -_ a .
[26 | 2001 JJA 3225 42 004 461
[27 | 2002 JJA 3955 45 o008 456
[28 | 2003 JJA 6425 50 003 1562
[29 | 2004 JJA 2155 a8 -008 47
[30 | 2005 JJA 6075 50 016 148
(a1 | 2008 JJA 4295 46 -008 47
[32 | 2007 JJA 3425 43 014 451
(a3 ] 2008 JJA 61 51 -021 5 7
| 34 |Normal 46 M
| 35 | slope 097 T #DIOl
| 3 |Single Regression intercept 465 | #D0v/0 " #DIV/O
[ a7 | Correlation #DIV/0L~ #DIv/0r |
a8
| 30 | slope T wVALUBE T #vALUR T HvALLB
| 40 |Multi Regression intercept " #VALUB
T4 Correlation
|42 |
[43 |
|44 |
[45 |
|46 |
[47 ]
|48 |
49 |
W < » W[\ Temperature y Precipitation / |

)

BEE——— |



1. Single Regression Model

Calculate power of 4 on | line in case of precipitation.
You can see a time series line chart. Red line indicates the forecasts.

|2] Microsoft Excel - ExerciseForGuidan

H) JrOuE) BEE) FRY) BAQ SR0Q) Y-UD) F-50) T1>E9W) ALIH) ~_ax
N EE R S0 S a0 8 s 2L 100% n@fljvs przvs s
] ~ A =HA™4
A | 5 [ ¢ [ o [ E [ F [ & [ W [0 T g ] K [ T wm [ w [ o [ p [ a [ r [ s [ 7 [ u [ v~

(1] Obeervation Forecast Prokabilistic Forecast
[2 | Year Targst  Precipitation powerof /4 Predistor1  Predictor 2 Predictor 3 s owerofd o2 N(Xs, ')
[a | JJA/DJF |deg mm deg mm'025 I0BW SST Prob. of above-normal
L4 1579 JJA 256 40 -001 ag6 [ 4708
[5 ] 1980 JJA 543 48 005 460 4476 Time Series of forecast and okbservation
L6 | 1581 JJA 403 45 -003 ag8 | 4787
[7 | 1982 JJA 517 48 005 450 | 4438 1200 To0%
(5| 1583 JJA 508 47 016 240 | 4073
(o | 1984 JUA 315 42 -016 480 | 5328 4 son
(10 1585 JJA 642 50 -013 483 | 5458 1000
(11 | 1986 JJA 5085 47 -013 483 | 5459 { Bo%
[12 | 1587 JJA 3125 42 028 437 3632 l\
(13 | 1988 JJA 6975 51 006 450 | 4438 800 7 0%
[14 | 1589 JJA 705 52 -02 484 | 5503 1 6%
[15 | 1990 JJA 3005 42 0 462 | 4552 r\ !
[16 | 1991 JJA 152 46 004 161 151 4 600 A A« 5084
[17 | 1992 JUA 3575 43 016 449 | 4073 E
[18 | 1993 JJA 9885 56 -003 ag8 | 4787 q 40%
19 1994 JJA 3305 43 -009 474 5081 400
20| 1585 JJA 3875 44 003 162 | 4852 / Y Y V AR VAR Vv N o
[21 | 1996 JJA 321 42 -001 466 [ 4708 1 oo
[22 ] 1997 JJA 4905 47 003 162 | 4852 200
[23 ] 1998 JJA 4505 46 036 430 3411 1 10%
[24 | 1999 JJA 8355 5.4 -027 191 5820
[25 | 2000 JJA 7675 53 -02 484 5503 0 O%
[27 | 2002 JJA 3955 45 0m 456 | 4326 S O R T R S R R R
[28 | 2003 JJA 6425 50 003 162 | 4852
[29 | 2004 JJA 2155 38 -006 471 4808
[30 | 2005 JJA 6075 50 016 240 | 4073
(a1 | 2008 JJA 4295 46 -006 471 4808
[32 | 2007 JJA 3425 43 014 451 1144
(a3 ] 2008 JJA 61 51 -021 485 | s547

34| Normal 46

)
1
)
i
]
1

Questions
1. What predictor do you select?
2. Can you get an accuracy guidance?

3. How does its guidance predict the
hottest/coldest/drought/wet year in your country?



2. Multiple Regression Model

Try to look for most effective combination of predictors.

|] Microsoft Excel - ExerciseForGuid

H) o70uE) REE) FRY BAQ Q) YuD DL EOW) ALTEH)
IRVER: VETE T e e I R L R T P s ) s -1 -/ B
£ - A I0BW 55T
A [ B [ o ] D e [ F [ & T Lt T v 7 K [
KN Ole rvation Fore cast Prokabilistic Forscast
2] Year Target  Precipitation powsr of1/4 Prediotor1 Prediotor 2 Presiotar 3 Xs  powerofd an’2 NiXs, @)
| 3 | JUA/DJF deg mm deg mm 025 [OBW SST 22030 NINO3 55T Prob. of abowve—-normal
(4] 1578 JIA 256 40 -001 -1 61 -001 \ 466 4708
| 5 | 1980 JJA 543 48 005 153 048 460 4476
(s ] 1581 JIA 403 45 -003 -1.21 006 468 4787
|7 1982 JJA 517 48 006 -1.32 079 458 4438
(8] 1583 JJA 508 47 016 258 155 449 4073
= 1984 JJA 315 42 -016 -6.63 -076 480 5328
Mo 1585 JIA 642 50 -018 617 -077 483 5458
|11 ] 1986 JJA 5085 47 -019 -593 0.06 483 5459
[z 1587 JIA 3125 42 028 264 142 437 | 3632
|13 | 15888 JJA 6575 51 006 -026 -187 4r- o
(14| EEIRA 7195 52 -02 -487 -025 4 . . .
(15 1980 JJA 3005 42 0.03 2.01 025 4 S I t th m t ff t b t f
|16 | 185 A 452 40 004 027 023 a e eC e OS e eC Ive COl I I Ina Ion O
|17 | 1992 JJA 3575 43 016 228 1.36 4.
[ ] 1583 JJA 9855 55 -003 -1.68 08 4 - .
o] = = = e o 2 opredictors after trial and error
[20] 1995 JJA 3875 44 003 031 -1.06 4 .
|21 | 1996 JJA 321 42 -001 -013 -044 41
[o2] 1557 JIA 4695 47 003 424 193 462 | 4552
| 23 | 1998 JJA 4505 46 036 5.07 -02 430 3411
[24] 1585 JIA 8355 54 -027 428 123 ast 5820
| 25 | 2000 JJA 7675 53 -02 —2.64 —-042 484 5503
[26 ] 2001 JIA 3225 42 004 173 -006 461 a5t4
| 27 | 2002 JJA 3855 45 00 465 -0.01 456 4326
[8] 2003 JIA 6425 50 003 058 125 462 4552
| 29 | 2004 JJA 2155 38 -006 219 -0.01 LAl 4508
[50] 2005 JIA 6075 50 016 313 -008 449 4073
| 31| 2006 JJA 4295 46 -006 425 016 LAl 4508
[a2] 2007 JIA 3425 43 014 315 -076 a51 | 4144
| 33 | 2008 JJA 661 51 -021 —085 002 J 485 5547
[ 34 [Normal 45
I35 | slope -087 ~003 ~007
| 36 |Single Regression intarce pt 465 465 465
a7 Carrelation [ 033 027 0i5]
I
[0 | sloms -08a 000 001
| 40 |Multi Regression intercept 465
T4 Correlation
|42 |
43

— The ITACS help you find them.




2. Multiple Regression Model

Let’'s use ITACS for looking for effective predictors.

— Preparing observation data for CSV format at first.

H] JrAILE) B|EE) FRN) BAQD K0

‘1= Year Month Day Value

A E | ¢ | D |
1 1070l a 1 056
0 1979 7 1 056
3 1979 5 1 256
4 1980 5 1 543
5 1980 7 1 543
§ 1980 5 1 543
7 1081 B 1 543
g 1981 7 1 543
3 1981 5 1 543
10 1982 5 1 517
11 1982 7 1 517
12 1982 5 1 517
13 1983 5 1 508
14 1983 7 1 508
15 1983 5 1 508
16 1984 5 1 15
17 1984 7 1 315
18 1984 5 1 315
19 1985 5 1 642

In case of JJA, you need to input 6,7,8
on B line and JJA value on D line,

respectively.

ITACS



2. Multiple Regression Model

/& ITACS v3.0 - Windows Internet Explore

G-

0&dtype=ANOM&area=0,3 ,90,DI&lat_s=-40&lat_e=408&lon_s=08&lon_

€| http://boreas.cpd.naps.kishou.go.jp/~fipx1/analyze3.0/index1.php?&dataset=SAT&element=olr&element

1]

F7AILF) |EE) F|V) BIUCADA) Y—ILT) ~ILIH)

You B
~oodle | F—— K% AL TEI] o W N e = . 8.
X Google| T—D—PEANLT ’ﬂ DER - gm —ax srm xo mevEm | ER MyIryTI. | R
s BRUICAD | 95 £] FrontPage - longfecst; 9 Yahoo! JAPAN g Welcome to " S&TiT... ) S&T P24 R 25 GrADS Online Docume... g ERFPAvIa g| EREE+BEER ... g FBoy
52 - & welcome to “EETIT... (i) akira ite IMA3000 E FHRORERATT... @ TACSv3.0 | & Welcome to Diagnosis... | @& KBE(IMA/MRI-CGCM) ... | q) ST | L—4— - 7.
datal
dataset element data type area level average period show period
SAT OLRIWA ) ANOM T ALL M 1000 hPa v 1000 hPa « | vear averaze - RAMGE
Lat; -40 = 40 Lowe O] fve [ 1879 »~ — 2008 -
Wector [ 06 w — 03 w
Lon: 0 — 360 Aove [
sDE
aralvie method : EEssEoomeT | Gplect REGRESSION_COEFFICIENT
data2 |
dataset element input txt average period lag
USERINPUT = | | o oD TxT ¥¥¥¥yoho tera¥¥ SHARE¥Y person¥¥ito¥¥ TCCEHMEZ 011 ¥¥ Tokyo JJAPrec cav | vaar averaze - |0~ YEAR
sD ] 1979,6,1,256 -
1979,7,1,296 \ Ave [

1873,8,1,256
1980,6,1,543
1480,7,1,543
1980,8,1,543
1981,6,1,543
1881,7,1,543
1981,8,1,543
1982,6,1,817 1

sen > Upload your observation data
1982,8,1,517

1963 ,6,1,508
1983,7,1,508
1983,8,1,308
1964,6,1,313
1984,7,1,315
1464,8,1,315
1985,6,1,642

1985,7,1,642  _/J -

4 [}

ITACS

m




2. Mult

ple Regression Model

DATA1 SAT olr ANOM lat = —40:40 lon = 0:380 Jevel = 1:1
time = 1979060100:2008080100 oave = 3ZMONTH
DATA2 USER_INPUT USER_INPUT1 HIST lat = —=90:90 lon = $:36¢ level = 1:1
time = 19790680100:2008080100 ave = 3MONTH analysis method = REGRESSION_COEFFICIENT
T — — | CPD/JMA
s Y - e sy M@'\,
3ON y BT it A l.:‘/ o _2 M-..“' :-’:.ET;I‘AJ L \_&\\7 r-(“-'*‘ .;If
20N 1 ;-‘2‘«{. a1y D ’~. ey P B i : "‘X"%\B&' 1
10N el s? - e o a0y %W st 1 2
» 02 3 [ 3 DY S R, = -
10 b R VPRI [ ;
l- .'\&i '? -‘-(kjn* o * T \ '(
2051 ¢ 7 e ‘:55‘ o | ~
305.‘ k“'_// \ j‘ l/
405 : i WSV , o
0 60E 120E 180 120W BOW 0

This is a relationship between OLR and JJA precipitation in Tokyo.

The OLR around Maritime Continent looks a likely predictor.

Try looking for predictors in this way.

Note: ITACS can show the relationship between analysis and
your observation data. If you use the variables as predictors,

you need to confirm their forecast skill.

ITACS



2. Multiple Regression Model

CGCMO3_2009
RAIN WNPM JUN=AUG init:05.01 COR=0.85

1980 1985 1890 1995 2000 2005 -6 -3 0 3 8

You can see the verification results of hindcast.

http://ds.data.jma.qgo.|p/tcc/tcc/gpv/model/hindcast map/



http://ds.data.jma.go.jp/tcc/tcc/gpv/model/hindcast_map/

2. Multiple Regression Model

Calculate the forecasts using multiple regression equation.

|22] Microsoft Excel - ExerciseForGuidance

) IrouEp B\EE) FRY) BAD Q) YoUD) F-50) TXEOW) ~NLTH)
RN REWETE RN AR e AR 9, = - 4] 2|k 43 100% z@ims Pz -1 -1
H4 - A =SEB3IE4+EFE30AEFA-+EGEI0*ECA+EER40
A [ B B D [ € F & H [ 1 J K I
[1 ] Obee rvation Fare cast Probabilistic Fare cast
[ 2| Year Target  Precipitation power of 1/4  Predictor 1 Predictor 2 Predictor 3 Xs pwerof4  on'2 NiXs, o)
| 3 | JUA/DUF  deg mm deg mm 025 I0BW SST MNINOWEST 53T Prob. of above—rarmal
L4 1578 JIA 256 40 -0.0t -1.61 -0.08 467 | 4737 \
| 5 | 15880 JJA 543 48 005 193 —01 466 4733
La | 1931 JIA 403 45 -003 -1.21 004 465 4679
|7 1882 JJA 517 48 006 -132 —017 467 4745
L& | 1533 LA 508 47 018 259 -014 456 4333
= 1584 JJA 315 42 -016 —6.63 005 476 5113
B 1935 JIA 542 50 -018 -817 ol 481 5344
|11 ] 1886 JJA 5085 47 -0198 593 —002 484 5480
[z | 1537 LA 3125 42 029 264 -013 440 3755
|13 | 15888 JJA 6975 51 006 —026 007 453 4225
(14| 1935 LA 785 52 -0z -487 ool 484 5492 o o
15 1850 JJA 3005 42 003 201 ool 462 4570
(s | 1861 JJA 452 46 0.04 027 -017 470 4896 Calculate the forecasts USIng l I |U|t|p|e
|17 | 18582 JJA 3575 43 016 228 —023 461 45289
& | 1593 LA 9885 56 -003 -1.68 -047 485 6000 . H
EEY 1994 LA 3305 43 -008 534 -0.05 474 5055 regreSS|On equatlon_
| 20 | 1885 JJA 3875 44 003 031 o) 462 4538
(21| 1996 LA 321 42 -0.01 043 017 456 4319
| 22 | 1887 JJA 49895 47 003 424 —031 483 5449
23 1998 LA 4505 46 038 9.07 olz 422 3184
[ 24 | 1999 JUA 8355 54 -027 —428 003 482 584 7 Input “=$E$39 * $E4+$F$39 * $F4+$G$39
(25 | 2000 JIA 7675 53 -0z 264 15 478 5205
| 26 | 2001 JJIA 3228 42 004 173 027 446 3940
27 | 2002 JJA 3955 45 008 4.65 oo 457 4376 * $G4 $E$40”
| 28 | 2003 JJIA 6425 50 003 058 026 446 3970 + a .
2o | 2004 LA 2155 38 -0.06 249 008 469 4842
| 30 | 2005 JJIA 6075 50 016 313 018 437 3651
EN 2008 JIA 4295 46 -0.06 425 015 467 4741
| 32 | 2007 JJIA 3425 43 014 315 018 440 3732
= 2008 JIA 61 54 -021 085 003 487 5640 J
| 34 |Normal 46
EA slope -087 -003 -050
| 36 |Single Regression intercept 465 465 465
Ed Comelatian [
|36 |
2 slope
| 40 |Multi Regression intercept 0 o oo
& Multiple Anomaly Correlation Coefficient
a | ultipie Anoma orrelaton Ccoeftrcien

Questions

1. What predictors do you select?

2. Can you get more accuracy guidance than single regression

model?



3. Probabillistic Forecast

Calculate square of regression error.

Calculate root mean square error.

|] Microsoft Excel - ExerciseForGuid

=

IPALE) B\EE) =R

BAD

=7(0)

HRNE=A" REREII=RENE A N NN A

Y—IUT)

D1 2 ED(W)

AJILT(H)

2 = - 5] &l bl ) 100%

- @!= MS PIZws

Input “=($H4-$D4)"2” at J4 to calculate
square error.

Input *=SQRT(AVERAGE(J4:J33))" at
calculate root mean square error.

5 - A =l5HA-ED4)2
A [ B & [ e [T °F G | H I J K [

KN O ruation Fore cast Frakabiistio Forscast
[z | Year Target  Precipitation powsrof1/4 Prediotor 1 Prediotar 2 Presictar 3 Xs  powerofd an’2 NiXs, @ n)
(a | JUADJF degmm  deg mm025  10BW SST NINOWEST 55T Fing of akove-normal
L4 | 1878 A 256 400 -001 -1 61 -008 467 4ma7[ o4a2 mﬂ
5| 1880 JA 543 483 005 193 o1 466 4733 | o027
Ca | R 403 448 -003 -1 21 004 465 4678 | o028
A 1982 Ja 517 477 006 132 017 467 4745| ooto
(& | 1683 A 508 475 016 259 014 456 4333 | 004
o | 1984 JA 35 421 018 663 005 476 5113| 0204
Lo 1885 A 642 508 018 517 o ag1 53a4|  0osi
T | 1986 LA 5085 475 018 593 002 4p4  sa80| oooB
Lz 1887 A 3125 420 028 264 013 440 3755 | o0oms
EEN 1988 LA 6975 514 006 028 007 453 4g25| 0367
(14| EEIRA 7185 518 -02 487 oot ag4 sag2| o114
Os | 1880 Ja 3005 416 003 201 oot 462 a570| o212
(s | 1881 A 452 451 004 027 -017 470 4886 | ooom
7 1892 Ja 3575 435 016 228 023 461 4528| oom
(e | 1883 A 9885 561 -003 -1 68 047 485 ooo0| 0433
T | 1984 JUA 3305 426 008 534 005 474 s5055| 0228
(20| 1885 A 3875 444 003 031 o 462 4538 | o002
To1 | 1996 LA 321 423 001 013 017 456 4318| o108
B 1887 A 4995 473 003 424 031 483 sass|  oon
[oa | 1998 JUA 4505 461 036 507 012 422 3181 | 0147
24 1885 A 8365 538 057 428 008 as2 5847|0201
[o5 | 2000 Jua 7675 526 02 264 015 478 s5005| 0237
Ea 2001 A 3225 424 004 173 027 446 zpan|  ooa7
o7 2002 Js 3955 446 008 465 oot 457 4376| o013
[ | 2008 A 6425 508 003 058 026 446 zp70|  o03ze J 3
[os | 2004 Jn 2155 283 008 219 008 468 4sa2| o078
(a0 | 2005 WA 6075 496 016 313 019 437 3651 | 0352
Tar | 2008 JuA 4295 455 008 425 015 467 4741 | oo13
(a2 | 2007 A 3425 430 014 315 019 440 3732 | oooe
[aa | 2008 Js 661 507 021 095 003 487 ses0| ooss /J
(54 |riormal 465 0ap4
I35 | slope 087 003 050 on
| 36 |Single Regression intarce pt 465 465 465
a7 Carrelation [ 033 027 0i9]
I
|50 | sloms -1 10 oot 058
(40 Multi Regression interce pt 465
T4 Correlation
|42 |
| 43 |
|44 |
| 45 |
|46 |
[ 47 |
|48 |
| 49 |
W < » W[\ Temperature y Precipitation / |

)




3. Probabillistic Forecast

normal—

» Calculate probability of above-normal. o,

|] Microsoft Excel - ExerciseForGuidance.

) rOuE) BEE) ERY) BAQD) 2RQ@ YD) F50) TAYESW) ALTEH) .8 x
TRV TR A A e A 8, 5 - 4| 2L 4 100% @ fivs pazes -1 -|B 7 U
K4 - A =1-NORMDIST(SD34,5H4.8 834, TRUE)
A | 5 [ ¢ [ o [ E [ F [ & [ W [ 1 [ g ] K [ o T wm [ w [ o [ p [ a [ r [ & [ 7 [ u [ v~
Ok nuation Forecast Prokabiistic Fore cast
Year Target  Precipitation power of 1/4 Predictor 1 Predictor 2 Predictor 3 s mwerafd  on2 NiXs, &)
JUA/DUF |deg mm deg mm'025 IOBWSST 72030 NINOWEST 53T Prob of above-normal
1578 JIA 256 400 -00t -1 61 -0.03 487 4737 0 gz 524
1980 JJA 543 483 005 193 -1 466 4733 27 52% Time Sdries of forecget and observation
1931 JIA 403 448 -003 -1 21 004 485 4670 ) 50%)
1982 JJA 517 477 006 132 017 457 | 4745 10 52%) 1200 008
1533 LA 508 475 016 259 -014 456 | 4333 a4 414 v v
1984 JJA 315 421 -018 -663 005 476 5113 bos 61%) 1 o0%
1935 JIA 542 503 -018 -817 0 481 | 5344 51 6% 1000
1986 JJA 5085 475 -019 593 -0.02 484 5480 8 69%) ﬂ { a0
30 27%)
M a7 39%| 800 _ 0%
Input “=1-NORMDIST($D$34,$H4,$J$34, TRUE) |- )
) ) 1 b12 48%)
ong 09 564 600 Pl K || A 50%
- 70 46%) - E
at K4 to calculate probability of above-normal. BLg o/
o I . . . e 228 59%) 400 HHA ¥ = 7[ H P 0%
20 1955 A 3875 444 003 03t 0 452 | 4538 a2 47%)
(21| 1996 LA 321 423 -001 -013 047 456 439 o5 41 ¢ 20
2z | 1997 A 4995 473 003 424 -031 483 5449 11 6% 200 {11 B B i
= 1998 LA 4505 461 036 9,07 odz 422 3181 47 14%) 10%
24 | 1958 A 8355 538 -027 -428 003 492 | 5847 b1 75%)
[25 | 2000 JJA 7675 5.26 -0z -264 015 478 5205 ba7 GEE 0 0%
[26 | 2001 JJA 3225 424 004 173 027 446 3940 47 a1 P TR L Nl 38338858
27| 2002 JJA 3955 446 008 465 001 457 4378 13 43| 222222222222 2222222228888 88R8R
[28 | 2003 JJA 6425 503 003 058 026 446 3970 26 32%)
2o | 2004 LA 2155 383 -008 219 008 489 | 484z £ 54%)
(30 | 2005 JJA 6075 496 016 313 ois 437 3651 52 24%) o o .
EN 2008 JIA 4295 455 -008 425 ols 457 4741 13 52%) T h h
= 2007 JJA 3425 430 014 315 ois 440 3132 oNm 26%) IS gul ance Can pre IC e We
= 2008 JIA 61 507 -021 -035 003 487 5640 00 725
[ 34 |Normal 465 0394 = o
EA slope -087 -008 -050 on 1 1 | I
e |Singie Regrocsion s a5 am  ar summer In an very well.
[a7 | Correlation [ 033 027 ois]
|36 |
= siope -118 fakel] -058
| 40 |Multi Regression intercept 465
T4 Corelation
42

Question
1. What is the difference of probability between temperature and precipitation?

2. Have you made some guidance for temp/prec to do probabilistic verification?



4-1. Deterministic Verification

Anomaly Correlation
Root Mean Square Error
Time series chart
Scatter plot
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4-2. Probabilistic Verification

» Brier Skill Score (BSS)
« Reliability Diagram

N
b:%Z(pi -v), 0<p <L v, el
i1

bc—-b
bc

BSS =

See the textbook in detail

Skill of IMA Routine Guidance

from 2005 to 2009.

100%
90%

70%
60%

Frequency
(4]
o
S

40%
30%

10%
0%

Reliability Diagram BSS O, 25
/™
/
/
- / Forecast Probability
/\ / —o— Reliability
/ 4

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100
Forecast Probability

Target Period BSS
1st weekly temp. | 0.45
2nd weekly temp. | 0.25
15t monthly temp. | 0.30
3-month temp. 0.35

Reliability Diagram of JJA temperature, totaling
Tokyo, Sapporo and Naha station in Japan.




5. Create a Presentation

An example
* What predictors do you use?

* Why do you select their predictors?
— By ITACS regression tools, traditional, ...

* Verification results

Create a presentation with your originality.



Summary of Japanese guidance

Station Tokyo

Season JJA

Predictand Temperature

Predictors WNP RAIN, Extratropical
Thickness, Indian Ocean SST

Correlation 0.52

Brier Skill Score 0.28 (including Sapporo and
Naha stations)

Multiple Regression

slope
intercept
Correlation

0.63
24.99

0.52

1.75

Sample

HHARE
O8O MERARRE
—————————

0.33

4
-----



Sample
The reason | select the predictors

DATA1 SAT olr ANOM lot = —20:50 lon = B0:180_ level = 1:1
i

| o
time = 1979060100:2008080100 ave = 3MONTH

0
DATA2 USER_INPUT USER _INP!
gt 0

UT1  HIST lat = 1:1
tie = 1978060100:2

—80:90 lon = 0:360 level = 1:
12008080100 ove = 3MONTH analysis method = REGRESSION_COEFFICIENT

50N , 5 jf CPD/JMA
45N 5 87 O // ’A—/«i\_&’,,
40N s ¥ 2 R

o Gk Western North Pacific OLR is deeply
< )

30N associated with JJA temperature in Tokyo.
25H T X 3 o
. 7 s - b - - - -
o I e, - (‘Yf,g; T ' And the skill of WNP RAIN is relatively high,
=y \(m\ “Jl“";ss“ 4.\5_':-}/ o i .
ok %0 (> = so the predictor may be useful.
5N ! A3
EQ Qiﬁﬁif_%§?§t_>\
5 L/ ISR
108 @>:&°%’? : \”“(}i‘a 85
158 ﬁﬂé \Q) “\\ =
205 0F  75F  BOF GOF 10OF 110F 10F 130F 140F 1S0F 160F 170F 180
CGCMO03_2009
RAIN WNPM JUN—AUG init:05.01 COR=0.65
3 o]
-—!«.T — # - - —- - - -
Y T
g ‘

1980 1985 1990 1995 2000 2005



Sample

The reason | select the predictors

27

26

25

24

23

22

21

N

O QO N A ™
AN I I T )
FF S F S

Time Series of forecast observation

N P A |

A AN /.X;AQ/--i\-V/“V\',E

V — $ v

\
ST AVAWALY
V

) D O O N N D O AN OO O XNV O
D7D R R D DD D DR DD D DD \)
FEFFEFSSEEE IS E S E S S

100%
90%
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50%

-1 40%
-1 30%
-1 20%
-1 10%

0%

CGCMO03_2009
T(JGD—EEDhF’u} J0—90N JUN—AUG init:05.01 COR=0.77

1980 1985 1990 1995 2000 2005

The JJA temperature have upward
trend, so | use extratropical thickness
as global warming predictor.



Sample

Verifications

27

26

25

24

23

22

21

Time Setes of forecast and observation
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3 Prob. of above—normal

o —e— Observation

—=— Forecast

Frequency

Reliability Diagram

10% 20% 30% 40% 50% 60% 70% 80% 90% 100
Forecast Probability

A clear upward trend is well
predicted. Moreover, the
guidance can predict extreme
cool/hot summer in 1993/1994.

It is important to be able to
predict cool summer. Because,
extreme cool summer can
cause severe damage of crop
production in Japan.

The figure shows reliability diagram of
JJA temperature, totaling Tokyo,
Sapporo and Naha station in Japan.
The forecast probability is reliable to
some degree.

J



Thank you



