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Objectives

To clarify how to produce guidance for
surface temperature and precipitation.

To identify effective predictors.

"0 verify guidance based on deterministic
and probabllistic methods.

To produce one-month forecasts using
guidance and the latest numerical prediction.




Procedures

1. Single regression model

2. Multiple regression model

3. Probabilistic forecast Today
4. Verification

5. Production of one-month
forecasts for Nov. 2011

6. Creation of presentations T
/. Presentations (10 minutes) OMOorrow 7



Example
6. Creation of Presentations

An example
« \What predictors do you use?

* Why do you select the predictors?

— By ITACS regression tools, statistical
relationship, traditional, ...

* Verification results
* Forecasts for your country

The duration should be around 10 minutes per person.



Example
Summary of the guidance

Season November November

Predictand Precipitation Temperature

Predictors Model precipitation, T850,V1000,
Tsurf, V850 Model precipitation

Correlation 0.61 0.56

Brier Skill Score 0.15 0.28
(including (including .
Ishigakijima and Ishigakijima and 06\30\5\6‘\

Miyakojima ) Miyakojima ) e



Example
The reason | select the predictors

DATA1  JRA— JCDAS v23 ANDM lot = —10:85 Io - 30 190 level = 3.3
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Relationship between temperature and tos B W - i J LV ot it LRI MCT
precipitation in observation data
Jan. ] @ | @]
Feb. f@m [ @ [ @ The precipitation skill around Naha is relatively high.
Mar. | | |
.\A/.ZE', e - L B |' EE| = The 850 hPa meridional wind (V) is deeply associated with
June | | m November precipitation over Naha.
July i B | @ [m .. : . .
Aug. | 3 @ | Surface temperature has positive relationship with
geli)- | || E' | = precipitation in the past observation data.
(1 = |
Nov. (8T8 ) g they are likely to be useful as predictors.
Dec. #] | &




Example
Current condition
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10-DAY MEAN OUTGOING LONGWAVE RADIATION (OLE)
IN THE WESTEREN PACIFIC (110ct.-200c£.2011 )
The contour interval is 20 ¥,/m3,
Original data provided by NOAA.

Time-Longitude Cross OLR Anomaly T850

Section of 200hPa Velocity (11 — 20 Oct.) (23 — 27 Oct.)
Potential for MJO monitoring

http://ds.data.jma.go.jp/tcc/tcc/products/clisys/index.html
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Initial condition

Example

26 Oct. 2011
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La Nina-like pattern

http://ds.data.jma.go.jp/tcc/tcc/products/model/map/ImE/mapl/zpcmap.php



. .. Example
Numerical prediction P

Initial date: 27 Oct. 2011
day 2-29

PSI200 (FORECAST) day 2-29 i «1.0E6

Ensemble Mean forecast { 28 day mean )RTN
7500 (FORECAST) day 3-20 init:2011/10/27 [m]

stream function
at 200 hPa
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http://ds.data.jma.go.jp/tcc/tcc/products/model/map/ImE/index.html




. L. Example
Numerical prediction P

Initial date: 27 Oct. 2011
Target: 1st — 28t November

Precipitation 1850

ann ———r e
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http://jra.kishou.go.jp/tool/anatools/analyze4.0-pub/index1.php



Example
G UIdan Ce Station : Naha

Period : November
Precipitation Temperature

Model precipitation  4.69 mm/day T850 287.2 K
Tsurf 297.8 K V1000 -4.03 m/s
V850 -0.46 m/s Model precipitation  4.69 mm/day
Prob. of above-normal 90% Prob. of above-normal 91%
precipitation temperature
100% 100% \ / .
o e —— //?\\A o e
-~ / NG % sl A // —
20% ;/ 20% // \v/

% 10% o0 30%  40% 50%  B0% J0%  BO%  90%  100% 0% 10% 20% 30% 40% 50%  60% 70% 80%  90%  100%
Forecast Prokakility Forecast Probability




Example
Summary of one-month forecasts for Nalr

Average temperature is likely to be above-normal rb\.
with 90% probability in Naha. RN

N\
10 90 0‘\%@
\\AO ;

Precipitation amount is likely to be #’ $\ aal
with 80% probability in Naha. Q




Procedures

1. Single regression model

2. Multiple regression model

3. Probabilistic forecast Today
4. Verification

5. Production of one-month
forecasts for Nov. 2011

6. Creation of presentations
Tomorrow

/. Presentations (10 minutes) N 4
>




Preparation

Observation data (by trainees)

Predictors

— GPV data over trainees’ stations in hindcast
(init. 315t Oct. 1979 - 2010)

— GPV data for latest prediction (init. 27t Oct. 2011)

Excel software for producing guidance

Textbook



Predictors ( prepared )

Model precipitation

Temperature at Surface, 850hPa and 700hPa
wind (u, v) at 1000hPa and 850hPa

Relative humidity at 850hPa

If you need any other variables, we will prepare
them as soon as possible.



Forecast Periods

November (necessary)

If you have enough time,

Weekly ( 1stweek, 2" week, 39 and 4" week)
The first half of the month ( 1 Nov. — 14 Nov.)

The second half of the month ( 15 Nov. — 28 Nov.)



Example Description

Target Station : Naha
Forecast Period : November
Predictand : Precipitation

(objective variable)
Predictors : O, A,
Normalization : Done




Procedures

1. Single regression model

2. Multiple regression model

3. Probabilistic forecast Today
4. Verification

5. Production of one-month
forecasts for Nov. 2011

6. Creation of presentations
Tomorrow

/. Presentations (10 minutes) N 4
>




1. Single Regression Model

* Open “Exercise for Guidance.xIs”.
» Paste the observation data into the Temperature/Precipitation worksheet.

1 ‘ﬂ L1 0 O - ExercizeF orGuidance20 -—[~| = Microzoft Excel e
F=ds EL e £zt T Tl FT #Acrobat = -Ed
Ij : i ¥ - Femmmm
S g | 3-H-IE 4EE . 750
B i Fm it -
B G Fr/bRT els
H20 - e
A | o o E E hiiiy H 1 4 K L M H o P o R 5 T u ¥ W ¥
1 Meha Chszrvatian Faresast Frabebilistic Farecast =
2 e Taget Precipitatian pawer of 144 Predatar 1 Predctar 2 Preditar 3 s pawsrafd  Tn2 s, on)
3 JJASDUF  deg mm deg mm 0.25 Prab. af abave-narma
4 1979 MOV 2825
3 1930 MOV 197.3 \ Time Series of forecast and observation
a 1981 MOV 710
7 1982 MOV 198.0 1500 100%
g 1983 MOV 50
] 1934 MOV 112.0 208
1 1935 MOV 910 300.0
11 1985 NGV 1205 h 0%
12 1987 MOV 1740 as00 14 t 108
13 1988 MOV 493
14 1989 MOV 1383 \ )l 0%
15 1880 N 140.0 2000 T /’ vk, of abo
18 1931 MOV 450 1\ ﬂ [ ﬁ £ 0% | ——oesarancn
17 1932 MOV 125.5 1 +1 | W Foracact
13 1993 MOV 1430 . . / ||I f—»‘\ FA /\ ]t \ | ] V/' 40%
13 1934 MOV 543
muw @y Paste the observation data for which  pA1 /1 11 AR S
21 1995 MOV 393 / \;." \/ V \/ v ] / \\_/ 208
22 1997 MOV 1813 g g [ \ y d
: muw | guidance is to be produce ¥
24 1999 MOV 553 .
25 2000 NV 2923 %
25 2001 MOV ] ‘ EEpHOpOfNBdEnossndosoonoooBE8c88 2
27 2002 oV 223 PR RRIRRII2E2RR S22 ERERSRERS
25 2003 MOV 1200
28 2004 MOV 583
a0 2005 MOV 480 Seattarict
a1 2005 MOV 1153
23 2007 MOV 104.0
33 2008 MOV 1124 !
34 2008 NDV 1455
35 2010 MOV 184.0 \
35 Marmd 114.2
ar saps L) 0 TR 1) 2 TR T o) 2 on
33  Sinale Regressian intercept F yonvor ¥ oxonor T oxoneon R
38 Zarelatian ATV AT A01/ 0! E
40 5
41 slap= Foovae T oavalue T oavalue '
42 Multi Regression interoept " gVALLIE
43 Gamelatian 1
44
45 ]
45
47
43 1
18 a4 504 19aa 15042 2094 2504 2094 2504
50 bsarvat] o Sy
a1
52
53




1. Single Regression Model

« Calculate the power of ¥ for normalization in case of precipitation.
« Calculate normal value from 1979 to 2010.

[:h, il 2 - (% ExerciesForGuidance2011 [FI8E—F] - Microsoft Excel S
ol
it A m=2 LA Pk Bzt

o [ e = g B b Rl EML e O a7, i
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BN P Z = SEbamsLThay - (B3 g . [[58 0 S E T-LELT D A AR E - IhevERE fEEr | ERCE
= = = . B el Emate @ERGEE. AL - - = @ A R B
D= o & £ i AR il BE dofliy
B9 -
A | o ] E F o H i K L M N o F o R & T u W W
1 Maha Chiservatian Far=cast Prabebilistic Farecast =
2 fear Taget Precipitation pawer af 1/4 Predctar 1 Predctar 2 Predctar 3 s pawsrafd o2 NiXs, on)
3 JIASDLIF  deg deg mm .25 Prab. af shave-narmd
4 1978 NODV 282.5 403 \
3 1930 NOV 1975 ERE] Time Series of forecast and obzervation
] 1981 NOV a 230
7 1932 NOW 188.0 378 1500 1008
g 1983 NOV 5.0 1.50
a 1984 MOV 118.0 330 0%
10 1983 NOY a1.0 308 300.0
11 1985 NOW 120.5 a3 n 0%
12 1987 NODV 1740 353 2500 % 108
13 1935 NOV 49.3 233 |
14 1989 NOV 138.5 343 \ )l 0%
15 1990 NGV 140.0 344 200.0 -\ A T \ /’ E=Fvoe. of abov,
1a 1991 NOV 450 239 S08 | —4—Obsamation
- meae | Calculate the power of ¥4 | s 4-A—A A o e
13 1993 NOV 143.0 345 III / \ / I|I f—‘\ [/'. A / \ ] ] ’\'/ 4oy L FEOeES
14 1994 NOV 5.5 233
20 1995 MOV 148.5 349 f A = = 100.0 iy r\v L ,'l \ J IR‘ 4 30%
: i = [ for precipitation. VASRAYANAY IR B WAV
23 1237 NOV 151.5 135 s0.0 f ¥ ' *
23 1995 NOV 184.0 338 10%
24 1999 NOV 55.5 235 an V 1/J =
. I

% 2001 now i Va1 |nput “=C4AO 25” N D4 R EEE R R R R RS S F R RN TR

" " - - L - - - - - - - = - T - - - O )
21 2002 NOV 2835 2z ) TRApER ™ R MeiEmAs R = e ] RRRRRR R RRn SRR 2R R R
28 2003 HOV 120.0 331
28 2004 NDV 8.3 238
a0 2005 HOV 480 253
31 2005 NODV 1153 129 Seatkar Fick
23 2007 MOV 104.0 319
33 2008 HOV 118.0 330 Y
34 2009 HOV 145.5 347
35 2010 NOV 184.0 313
. Calculate normal from 1979 to 2010.
ar slaps L) L0 TR ) T TR e A

35 Bingle Regression intarcapt F yonsor T oaoneie T oxooeia ({7 . ”

a8 Carvelatian P I e £0Tv01 ES . I n

41 saps Foavalle T oavalie T oavalue
42 Multi Regressian interaept " VALUE! E

43 Carrelatian A0V H

a1 ELT [L1Y] 1500 2000 2504 2000 2500
20 Oibsarvation . day




Exercise for Guidance.xls

1. Single Regression Model

Open “HindcastGPV.xIs”.<ﬁ

Predictors

Select a predictor and paste it into column E (or for temperature, column D).
« Try each predictor to find the most effective one.

o) 9 -
Y kL | A RS9k W T8 BB &R et
A A uspn -in -l ali= || SiFETemERTTE  E - T Tx g ZC A
B 2 A SRELT TAD  BNE gl B oo W0 7
MY 5 oS- AE = = o ees Lot - BEE B s g gl Rl LT T WA e s B
sTR=E J4 EZ i 2310 Bl ]
[ H23 - i
A B 8} B E E & H 1 J K
1 Nafa Obeervation Forecast Prokabiistic Forecast
2 Year Target Precipitation power of 1/4  Predictor 1 Prem:t), Predictor 3 Xs poweraf 4 o2 NiXs, on)
5 degmm  degmm 025 Rain Teurf va50 Prob. of abave—normal
4 1979 NOW 2625 403 433
5 1980 NOV 1975 375 4
& 19681 NOW o 290 437
7 1982 NOV 199.0 3.76 252
8 1983 NOW 50 150 305
g 1984 NOV 1190 330 1.76
10 1985 NOW 910 308 246
1 1986 NOV 1205 33t 359
12 1987 NOW 1740 363 368
i 1988 NOV 485 265 387
11 19689 NOW 1385 343 135
i5 1990 NOV 1400 344 301
16 1991 NOW 450 258 234
i 1992 NOV 1265 335 402 3.2 3
m Paste the model precipitation data for GPV
18 1994 NOV 645 283 188
20 1995 NOW 1485 348 228 .
21 1996 NOV 305 251 18 h I
22 1997 NOV 1615 356 432 Over t e Se eC e S a Ion.
249 1998 NOV 1640 358 541
24 1900 NOV 865 286 445
25 2000 NOW 2925 414 733
28 2001 NOV a5 137 274
27 2002 NOW 285 231 233
28 2005 NOV 1200 331 462
28 2004 MOV G685 288 067
30 2005 NOV 450 263 193
31 2006 NOW 1165 329 295
32 2007 NOV 1040 319 439
3 2008 NOW 1190 330 597
34 2000 NOV 1455 347 366 o
= 2o L Check the anomaly correlation
36 Normal 1177 314
a7 slope 018 " #Onv/o T HDIV/O!
38 Single Regression intercept 250 7 WD/ #DIV/O E= g
- - coefficient (ACC) in E39.
40
a1 slope T wVALUE T #VALUB T #VALUB
42 Multi Regression intercept " pvALUB
43 e latinn LN

For Naha, the ACC is around 0.4.
If the level of skill is low, try each predictor to find the most effective one.



1. Single Regression Model

Calculate forecasts using a single regression equation.

s Exa orGuidancezoll [H18F—R] - Microsott Excel
A= ATEE EE TR BE 0 BT Accat
T vl ) S i = ==l L dEATHES
1ol = B dmL Y L - Eiijbm\ e
@ | —H I SR A—bho 1008 EREECSHET  BRLOTDET BT Sospiikg
LATaR L= | T OFa~ Em St A I I ~ : :
SehhET For/EET A=k B
H4 - fr | E4+EBITERSE
A B G 5] E E G ] H L i K
1 Naba Ohkesrvation Forecast Probabilistic Forecast
2 “ear Target Precipitation power of 1/4  Predictor1  Predictor2  Predictor 3 s power of 4 on2 N¥s, &n)
o deg mm degmm 025 Rain Tsurf WB50 Prob. of above—normal
4 1579 NOW 2625 408 433 332
i 1580 NOW 1975 375 4 326
6 1581 NOW Mo 200 437 332
-7 1562 NOW 1990 376 252 299
5 1863 NOW 50 150 306 308
i 1564 NOW 1180 330 176 284 )
10 1585 NOW 910 300 246 297
10 Calculate forecast values using a
12 1867 NOW 1740 363 368 320 . . t
i 1988 NOY 495 265 387 323 I g q
14 1583 NOW 1385 343 135 277 Slng e regression equation.
15 1880 NOW 1400 344 301 307
16 1981 NOW 450 259 234 295 I e $ * E4 E D c
17 1952 MOV 1265 335 1w 328 — E$37 $ $ $38 H4
18 1603 NOW 1430 346 362 318 npUt + In -
19 1884 NOW 645 283 168 283
20 1565 NOW 1485 349 228 294
2 1506 NOW 305 251 18 285
22 1687 NOW 1615 356 432 332
= 1888 NOW 164.0 358 5.4 352 +
24 1958 NOY 865 286 445 334 — a E 3 X
25 2000 NOH 2025 414 733 387
2 2001 NOW 35 137 274 302
27 2002 NOW 285 231 233 20517
28 2003 NOW 1200 331 462 /
28 2004 NOH 685 268 067 264
30 2005 NOW 480 263 183 287
o 2006 NOW 1165 329 255 306
32 2007 N 1040 319 439 333
a3 2008 NOW 1190 330 557 362
34 2008 NOW 1455 347 366 319 )
35 2010 NOW 1940 373 427 331
3 Mormal 1177 314
a7 slope GREE] 7 B 510 an
3 Single Regression intercept 2527 WChAD T HODAD
a9 Correlation | o4z scni/o T wonen |
40
4 slope ToavalUE T osvalle T #vaLle
42 Multi Regression intercept " #ALLIE

43 Caorrelation #O0VA T



Exercise for Guidance.xls

1. Single Regression Model

Calculate the power of 4 in column | for precipitation.
Two time series are shown in the line charts. The red line indicates the forecast values.

£ 8 ot o E £ 15 H S
Maha [m—— Farzcast
Yo Tamet Precipitation pawsr a £1/4 Predatar 1 Predotar 2 Predaotar 3 *a paweraf 4 on2
deg mm deg mmT0.25  Ran Taurk wasa
1979 MOV 252.5 4.03 4.33 232 121.1
1980 MOV 197.5 3735 4 ( 325 1124
1981 MOV 71.0 2.90 4.37 232 122.2
1982 MOV 129.0 a.75 2.52 298 781
1983 MOV 5.0 1.50 3.05 208 20.0
1984 MOV 119.0 3.30 175 234 55.2
1985 MOV ata a.03 245 247 779
1985 MOV 120.5 a3t a.59 318 1023
T s b b 3.20 104.5
3.23 108.1
277 58.3
alculate tne power o sor| s
285 755
. . 3.25 1128
f t t 318 102.0
or precipitation.
284 74.5
235 55.9
3.32 120.8
. 3.52 153.1
Input “=H4*4” in 14
. 337 || 22514
3.02 83.3
2002 NOW 25.5 2.31 2.33 285 75.4
2003 NOW 120.0 a.31 4.52 337 129.2
2004 NDW 55.5 2.33 0.57 254 483
2005 NOW 430 2.53 193 237 58.1
2005 NOW 118.3 5.29 2.93 308 ars
2007 NOW 104.0 513 4.39 333 1228
2005 NOW 119.0 5.30 5.7 382 1720
2008 NOW 145.3 G4T 5.85 318 104.0
2010 NOW 124.0 573 4.27 331 1183
Marmal 117.7 314
slaps 012 ¥ xonedn T xonesm on
Single Regression  int=roepr - . L
Tarrelatian 0.4 #0T! £0T7 08

Multi Regre»sian

Favae ¥ avaue ©avaue
mmmmmm T 1

Questions

1.
2.

What predictors are selected?

Can accurate guidance be produced?

How does guidance help to predict the

K

Prabailistia_Farzaast
MiXs, orn)

Prab. af have—narma

™ M

=1

o B =3 i u W W % v bl

=
Time Series of forecast and cbservation
3s50.0 100%
0%
300.0
a0%
2s00 1

s0.0
10%
L] %
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
________________________________
Heattar Flok
.
Fl *
4
E 1m £
E
= *
had - * . *
100 * N *
3 .
* . *
0‘ - L

hottest/coldest/drought/wet years in your country?




Procedures

1. Single regression model

2. Multiple regression model

3. Probabilistic forecast Today
4. Verification

5. Production of one-month
forecasts for Nov. 2011

6. Creation of presentations
Tomorrow

/. Presentations (10 minutes) N 4
>




Exercise for Guidance.xls

2. Multiple Regression Model

Look for the most effective combination of three predictors.

a

L —P] - Microsoft Excsl

ExercizeForGuidance2011

At A Ik fa e i Fr Acrobat

7R = | j :]_:
Vi RHR vEREHL - . A i e
e | g A=bh 1008 GEIREECSHET | LD ED SR e Eoieg
LAFIE FLE1- M= IR el ERAY E=E -
ST FrIFRT %=k
E4 - fe 433
=3 5] o E: E: @ H i o K

1 Observation Forecast Probabilistic Forecast
2 Tareet Precipitation power of 1/4  Predictor 1 Predictor 2 Predictor 3 He power of 4 on'2 MNiKs, on)
3 deg mm dez mm™0.25  Rain Teurt 'y 350 Prob. of above—narmal
4 NOW 2625 403 433 266 44 -1 48] \ 332 1211
5 NOW 1975 275 4 20667 bt 228 1124
G NOW 10 200 437 206 42 -084] 332 1222
T ONOY 1990 376 b 20685 =169 258 91
8 NOW 50 150 305 297 34 -361 308 800
9 NOV 1190 330 176 2050 A 284 652
10 MOW /1.0 308 248 28661 =276 2587 e
11 [NOW 1205 a3 3650 28662 =2 46 318 1023
12 NOW 1740 263 268 25739 =162 220 1045
139 [NOW 455 285 287 20677 —2 63 323 1081
14 NOW 1385 343 135 206 48 -19 277 ==
15 MNOW 1400 344 301 296 85 —2 08| 307 ona
16 |NOW A50 255 234 256 03 -2 68| 2585 . . .
17 NOW 1265 395 4.02 206 46 -18 328
e o=l e oz | o= Salect the most effective combination of
19 NOY 645 283 168 20657 o it 283
20 MOV 1485 348 228 296 82 -2 58| 2584 H .
= a5 == =3 (= predictors after trial and error.
22 MOwW 1615 356 432 20632 =208 2332
23 MOV 1640 358 541 297 6 AR 352 e 1
24 NOw B6.5 286 4.45 20749 -3.88 234 1244
25 NOW 2005 414 ! 297 74 -10 aa7 2051
26 NOw 35 137 274 26670 =284 202 835
27 NOW 285 231 233 P06 6 vt 285 A
28 MOV 1200 3231 462 26719 =101 237 1262
20 MNOW 6.5 288 087 28605 -264] 284 485
30 NOW 450 263 183 289725 =185 287 631
21 NOY 1165 220 285 207432 =161 208 875
32 NOW 1040 3156 439 20691 i 333 1228
25 NOw 1190 330 5497 2078 e ae] 262 1720
34 MOV 1455 347 366 20681 =142 j 3.18 1040
85 MOV 1940 373 427 207 15 =1 64| 331 1195
26 1177 314
L zlope 019 013 042 o
28 intercept 252 -3517 405
35 Carrelation [ 042 0.10 054
40
41 zlope 018 =025 034
42 intercept 7611
43 Corrslation
44

ITACS will help you find likely predictors.




2. Multiple Regression Model

Let’'s use ITACS for looking for the effective predictors.
— Preparing observation data for CSV format at first.

— Year Month Day Value [mm]

,—— These are monthly values.

Delete the sheet2 and sheet3.

Shest? /Sheetd /

Fiy = i L E
1 19791 11 1 2625
2 1980 11 1 1975
5 1981 11 1 i
4 1982 11 1 199
5 1983 11 1 5
f 1984 11 1 119
7 1985 11 1 91
8 1986 11 1 1205
g 1987 11 1 174
10 1988 11 1 495
11 1989 11 1 1385
12 1590 11 1 140
13 1981 11 1 45
14 1982 11 1 1265 39
15 1993 11 1 143 40
16 1954 11 1 645 a2
17 1985 11 1 1485 42
18 1056 11 1 395 43
19 1997 11 1 1615
20 1098 11 1 164 44
21 1085 11 1 A6.5 45
22 2000 11 1 2025 45
23 2001 11 1 55 47
24 2002 11 1 285 a3
25 2003 11 1 120 e
26 2004 11 1 685
27 2005 11 1 48 o4 v nSheet!
28 2006 11 1 1165 Ik
29 2007 11 1 104
30 2008 11 1 119
a1 2009 11 1 1455
52 2010 11 1 194
a3

Kl el




2. Multiple Regression Model

f:‘ ITACGS v3.0 in server1 — Windows Internet Explorer

@ S v @) kizhougojp bl iy X o
JrUE) REE FTN O BREADE W-UT sgLTHH)
sehRcAn sl - & EETHEGS B THEWK g PROHP @) TAEA S GrADS Documentation Index @ BRTSEE @ FAX g 1MATE £ NAPSOMIRSFIEE &) NAPSEA-—3 g NMWPEZR-
&) ITAGS w30 in server] BB C oo M-TPIT BITAS) Y w—lO)r ke T
datal :
dataset element data type area level average period show period
SRAJCDAS W|[ e windlns) ANOM v ASIA v 850HFa | 850 WPz v [vear aversee = RANGE v
Lat <0 I-les Ave O Ave O] 1979 | — 2010 ~
YWector [ 1 v — (11w
Lon: |30 —[190 fove [
S0
o |
analysis method : | CORRELATION COEFFICENT «,—‘ Se|eCt CO R R E LATI O N CO E F F I C I E NT
L
data2
dataset element input txt average period lag significance
USER TMPUT o+ UPLOAD TXT O:¥¥Fakepath¥¥NahaNovPrec.csv Year averaze w| |0 ¥|VEAR || 90%(twa side) B
SDO| [1978,11,1,262.5, ~
1860,11,1,197.5, Ave [
1981,11,1,71.0,
1982,11,1,1848.0,
1985,11,1,5.0,
1984,11,1,118.0,
1985,11,1,41.0,
1886.11,1,120.5, -
1987,11,1,174.0, I d b d
Upload your observation data
19689,11,1,138.5,
19490,11,1,140.0,
1991,11,1,45.0,
1992,11,1,128.5,
1893,11,1,145.0,
1994,11,1,64.5,
1995,11,1,148.5,
1996,11,1,349.5,
1997,11,1,161.5,
1998,11,1,164.0, b
E=

http://extreme.kishou.go.jp/tool/itacs-tcc2011/
The ITACS can produce a correlation map between two variables.

One is V at 850hPa and the other is observed precipitation in Nana. |TAC S



2. Multiple Regression Model

DATA1  JRA— JCDAS v23 ANDM lat = —10:85 lon = 30:190 level = 3.3
time = 1978110100:2010110100 ave = 1MON

DATA2 USER |NPUT USER INPUT1 HIST lat = —80: 90 lon = :38¢ level = 1:1
time 9170100:2010110100 ove = 1MONTH analysis method = CORRELATION_COEFFICIEN’

B0ON A
70N A
EON 1
50N 1
40N A
30N 1Y
20N 1
10N 1

EQ 1o diey

105

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

This is a relationship between 850 hPa meridional wind (V) and
precipitation in Naha.

The V around Okinawa Islands looks a likely predictor.

Try to look for effective predictors in this way.

ITACS



Exercise for Guidance.xls

2. Multiple Regression Model

Calculate forecasts using a multiple regression equation.

Questions

K33 hd 5
& B o B! E E & H 1 J K
1 MNaha Observation Forecast Probabilistic Forecast
o “ear Target Precipitation power of 174 Predictor 1 Predictar 2 Predictor 3 s power of 4 on2 WXz, o)
o deg mm dez mm 025 Rain Taurf WE50 Prob. of above—normal
4 1579 NOY 225 403 433 206 44 -148 38 1752
5 1550 NOY 1975 375 4 206 6T -2 32 1103
5 15E1 MOY 710 250 437 206 42 -0 84 35 2245
= 1582 MOY 1960 376 252 206 B -160 31 578
g 1553 MOY EO 150 205 207 34 -361 25 365
5 1554 NOY RET 330 176 2050 -2 55 30 758
10 1585 NOY AN 300 245 206 A1 -2 76 28 538
11 1586 NOY 1205 EE) el 206 G2 -2 45 31 955
12 1BE7 MOY 1740 36 a6 207 30 -162 32 1106
i3 1588 MOY 455 265 a7 206 77 -2 53 30 785
14 1585 MOV 1365 343 156 206 47 -15 30 768
15 1500 NOY 1400 344 201 206 B -200 31 o1g
18 1501 MOV 450 250 234 206 03 -2 G 30 784
17 1502 MOV 1265 335 402 206 46 -1& 35 1447 . .
18 1503 NOY 1430 345 a2 a2 206 B -1 35 1448 C I | t f t g It pl
145 1504 NOY 645 283 166 206 57 -113 33 1132 a‘ Cu a e Orecas S USIn a mu I e
20 1505 MOV 1455 340 208 206 B2 -2 58 28 520 - .
21 1996 NOW 5 251 18 28675 -326 25 383 regreSS|On equat'on
22 1557 MOV 1615 354 432 206 52 -2 08 35 1431
23 1508 MOV 16400 358 541 207 6 -257 32 100 6
24 1505 NOY 665 2 86 445 257 40 -3588 28 435 «
o5 2000 O 2025 414 733 207 74 -101 40 5531 —
26 2001 KO X3 157 274 206 70 -2 54 28 518 InpUt _$E$41 * $E4+$F$41 * $F4+$G$41
7 2002 WO 285 23 233 206 -277 28 517 B
28 2003 NOY 1200 231 152 257 15 ~101 37 | mos 5 $G4+$E$42” in H4
o5 2004 KO 605 288 067 206 05 -2 fid 27 E25 .
30 D005 MO 480 2 6 155 207 05 -185 25 595
31 2006 NOA 1165 320 255 207 43 -161 31 833
s 2007 MO 1040 3180 430 206 51 -3a3 25 708
85 D008 O RET 330 557 2078 -115 37 1887 [ 1
34 2006 O 1455 347 766 206 £1 -142 35 1418
= 2010 NOW 1540 373 407 257 15 -164 34] 133 4
36 Marmal 1177 314
7 slope o189 013 042
38 Single Regression intercept 252 3517 4.05
39 Correlation [ 042 010 054 ]
a0
M clope lo 12 -0.25 034
42 Multi Regression intercept T - . = .
e orsiation —— _——— Multiple Anomaly Correlation Coefficient
a4

1. What predictors are selected?

2. Can you produce more accurate guidance than that of the single
regression model?
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3. Probabilistic Forecast

2-category forecast

« Calculate the square of regression errors.
« Calculate the root mean of the values. normal—|

A B (5] (8] E: F G H 1 i kK
Maha Observation Forecast Probabilistic Forecast (o}
“ear Target Precipitation power of 1/4  Predictor 1 Predictor 2 Predictor 3 Hs power of 4 on'2 N, o'n) L
deg mm deg mm 025 Rain Tsurf Was0 Prob. of above-normal
1575 MOY 2625 4.03 433 26644 -1.48 348 1752 | 7619550
1980 MOV 1975 378 4 206 67 -23 3.2 1103 | 7556.852
1981 MOV Fal 280 4.37 20642 -0.84 29 2245 (23567 658 O XS
1582 MOY 185.0 3.78 252 20685 -1.69 3.1 578 |10235.253
1583 MOY =] 150 305 26734 -3.61 25 365 | 992582
1584 MOY 112.0 3.30 176 2059 -255% 3.0 75.8 | 18688.3%0
1585 MOY 1.0 3.09 246 20651 -2.76 28 638 | 737423
1586 MOY 1205 3.3 359 28652 -2.46 3.1 o55 | 624755
1587 MOY 1740 343 348 26739 -1.62 32 11046 | 4022297
1988 MOV 455 265 3.87 20677 -2583 3.0 785 839.760
1956 OV 400 sa1 o1 mess -6 31 ors | meremn Input “=($H4-$D4)A2” in J4 t lculat
1551 MOY 450 258 234 20603 -2.68 3.0 734 | 1114689 n pu ( ) In O Ca Cu a e
1852 MOY 1265 3.35 402 206 45 -18 35 1447 | 332543
1993 NOV 143.0 346 362 206 86 -131 35 1448|3410 the Square error.
1954 MOY 645 283 148 20657 -1.13 33 1132 | 2371.241
1955 MOY 1485 349 228 286,82 -258 28 G20 | 7488.193
1996 MOV 395 251 18 20675 -3.26 25 393 0.034 [T . »y -
1907 MOV 1615 356 432 20632 -2.08 35  1431| 336878 Input —SQ RT(AVERAGE(J4J35)) N
1558 MOY 164.0 358 541 20785 -257 32 1006 | 4014484
1555 MOY G665 285 445 267 45 -3.88 256 439
2000 MO 2025 4.14 733 20774 -1.01 40 2581 te the root mean Square
2001 MO 25 137 274 28679 -2.84 28 G61.8
2002 MO 285 23 233 2065 -237 28 G1.7
2003 MO 1200 3.31 462 28719 -1.01 37 180.9
2004 MO 6235 288 067 206 .05 -2.64 2.7 E25
2005 MO 43.0 263 153 207 25 -1.8% 25 655.8
20085 MNOW 11658 3.28 255 26743 -1.61 3.1 533
2007 MNOW 1040 3.18 439 26651 -3.33 25 703
2008 MO 112.0 3.30 557 2078 -1.1% a7 1887
2008 MO 1455 347 3466 28681 -1.42 35 1418
2010 MO 184.0 3.73 427 26715 -1.64 34 1334
{Marrmal 177 314
zlope 019 0132 042
Single Resression intercept 252 -35.17 405
Carrelation | 042 010 054 |
zlope nlg 025 034
Multi Regression intercept 7611

Correlation




Exercise for Guidance.xls

3. Probabillistic Forecast

» Calculate the probability of above-normal values.

Taa

1479
1430
1931
1832
1833
1834
1833
1438
1437
1838
18348
1930
1931

Input ¢

Tag=t

MDY
MDY
MDY
MDY
MDY
MOV
MOV
MOV
MO
M
MO
[k Lo’y
Lo’y

‘=1-NORMDIST($D$36,$H4,$J$36, TRUE)

E

Rain

4.33

4
4.37
232
303
1.73
243
3.53
3.53
3487
1.33
301

o o
Chseratian
Pracifitatian pawar af 144 Pradctar 1
deg mm deg mm0.25
2525 403
197.5 375
71.0 240
199.0 3.75
50 1.50
112.0 330
a1.0 308
120.5 331
174.0 353
49.5 255
138,35 343
140.0 3dd
45.0 258

2.3d4

x]

Pradctar 2 Pradctar 3

Toaf
295,44
295,57
295,42
295,35
297.34

2959
29531
245.52
247.33
295.77
295,43
295.83
295.03

vasa

-1.43

=23
-0.34
-1.59
-3.41
-2.353
-2.73
243
-1.42
=243

=148
=203
=288

H
Faracast
X5

pawer af 4

173.2
110.3
2243
7.3
36,5
133
a93.3
45.5
1103
133
153
#1.8
Tad

A

on"2

15193
13959
235577
10235.3
9923
1353.4
1374
§24.3
4022.3
3383
33058.7
23218
1114.7

in K4 to calculate probability of above-normal.

1899
2000
2001
2002
2003
2004
2005
2005
2007
2003
2003
2010
Marma

Single Regressian

Multi Regressian

MDY
MDY
MOV
MOV
MOV
MOV
MOV
MO
[k Lo’
Lo’y
MO
[ Lol

583
2925
3.5
283
1200
533
430
1133
104.0
119.0
143.3
194.0
11r.7
slaps
intarc=pt
Carrelatian

Haps
interc=pt
Carvelatian

233
4.14
1.37
23
331
233
243
324
313
330
347
373
314

normal—*

4.43

297.49

-3.33

738 297.74 -1
274 295.78 —2a4
233 295.5 —217
452 28718 -1
057 295.05 —254
153 287.25 -1a3
293 297.43 -1.51
4.339 29591 =333
3.87 2978 =-1.13
3.549 298481 =142
4.27 29715 -1.94
a9 013 042
232 —35.17 4

| 042 210 054
018 -0.25 034

-

23

43.9

4.0 2531
23 a1.3
23 a1.7
ar 1304
27 325
24 0.8
34 93.3
23 3
ar 184.7
33 141.8
34 133.4
O

511.2
11337
3402.2
11033
3T05.T

2573

4757

535.4
11373
4539.7

14.0

38758

351
on

K

Prabahilistiz Faresast

Mixs, on)

Prab. af abava-narma

/

3%
43%
arx
35%

k]
23%
17%
35%
43%
24%
23%
32%
24%
aa%
S9%
478
13%

a%
arx
33%

a%
9%
15%
15%
a7
12%
20%
33%
20%
a0x
ary
a1%

i =3 R & T W W x
Time Series of forecast and obserwation
3500 - 100%
300.0
2500
200.0 EFrob. of abova—teomal
T Obgaration
150.0 —B—Foracast.
100.0
s0.0
aa
Heakhar ok,
e L
+*
o
5 *
1=  F »
* PR
1% 5 +
* *
k. " *
= I 4
Obsarvation mm. day
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4-1. Deterministic Verification

Anomaly Correlation Time Series of forecast and cbservation
Root Mean Square Eror | u. |
Time series chart
Scatter plot

E=Frot. of abowva-tworal




4-2. Probabilistic Verification

» Brier Skill Score (BSS)
« Reliability Diagram

N
b:%Z(pi -v)%, 0<p <1 v el
i=1

bc—-b
bc

BSS =

See the textbook in detail

Skill of IMA Operational
Guidance from 2008 to 2010.

Target Period BSS

1st weekly temp. | 0.55

2"d weekly temp. | 0.3

Monthly temp. 0.4

Monthly prec. 0.1

100%

0%

Frequency
on
(=]
=

Reliakility Diagram

BSS 0.15
““
.
-
“‘
O\ X
-
“‘
-
/e v »
“.
“‘
" / “““ Forecast Probability
-
/\/ ——Reliability
fe
Cad
K
“‘

10% 20%  530% 40% 50%  G0% Jo%  BO% 0% 100%

Forecast Probakility

Reliability diagram of Nov. precipitation, totaling
Naha, Ishigakijima and Miyakojima station in Japan.




4-2. Probabilistic Verification

It is important to have a lot of samples to do probabilistic verification.

Reliakility Diagram Feliahility Diagram
A\ [ [ \
N\ A / [ \
/ NIZERN [\ ] \
/ v / V] \
) A | ey / [ \
E aox /\/ 4 Reliablity f aox / \ / ¥ Reliability
30% ‘/ 30% \ /
20% / 20% \ /
10% ﬁé — 10% —/L \/
% e—— . ‘ : : ‘ . . . o e ! . . y .
T Forecast Probability Forecast Probability
90 samples 30 years x 3 stations 30 samples
Totaling Naha, Ishigakijima, Miyakojima station. Only Naha station.

[ Reliable } [ Unreliable }




Exercise for Guidance.xls

Calculation of Brier Skill Score

N Ji

Vi)’

b~ (pi -

0<p <1 v, efl}

The “ROUND” function can be used to

d va

d values.

Averaging these values gives the Brier Score b.

The climatological Brier score bc is 0.25 for a two-
category forecast: BSS = (bc — b) / bc

roun
uza - 5
A B & D \E Bt

1 pation  Prob. of above—ramma =i d off above—normal : 1 1
“ 1878 NOW Maha 2623 8a% 00233 a0k 1 1
a 1880 NOW 1875 45% 0.3048 A0% 1 1
4 1081 NOY o S7% 05438 100% 0 0
3 1682 NOW 1600 36% 04073 40% 1 1
g 1883 NOW 50 TH 00053 10% 0 0
7 1084 NOY 1190 2% 05968 20% 1 1
g 1683 NOW 8910 17% 00234 20% 0 0
9 1886 NOW 1205 35% 04273 30% 1 1
10 1087 NOY 1740 45% 0.3031 40% 1 1
11 1083 NOW 493 24% 0.0987 20% 0 0
12 1080 NOY 1385 2% 05e82 20% 1 1
13 1890 NOW 1400 32% 04293 0% 1 1
14 1891 NOW 450 24% 00524 20% 0 0
15 1092 NOY 1265 £9% 00952 0% 1 1
16 1093 NOW 1430 G9% 0.0938 0% 1 1
17 1894 NGW 6§45 47% 02180 0% 0 0
18 1095 NOY 1485 16% 0.7051
18 1698 NOW 393 % 00085
20 1897 NOW 1615 G7% 01057
21 1098 NOY 1640 38% 03637
22 1098 NOW §6.0 9% 00035
23 2000 NOW 20235 G9% 00000
24 2001 NOW 35 16% 00255
25 2002 NOv 283 16% 00253
26 2003 N 1200 a7% 00188
P 7 2004 N §83 12% 00130
28 2005 NOW 430 20% 00387 cum u u
28 2008 NOW 1165 3% 01103 0% 1 1
30 2007 N 1040 20% 0.0398 20% 0 0
a1 2008 NOW 1180 S0% 00106 0% 1 1
29 2008 NOW 1455 E7% 01118 0% 1 1
a3 2010 N 1840 §1% 01921 GO% 1 1
34 1878 NGOV Ishigakijima 2260 45% 0.3002 0% 1 1
25 1080 NOY 1708 46% 02934 50% 1 1
el 1681 NOW 1745 GEH 01026 0% 1 1
a7 1882 NOW 3200 a37% 04018 / A0% 1 1

L1 % faksTat i O O

1883 NOY

Observation Prob. of

40%

above-normal

Avoid totaling different variables because their levels of
forecast skill usually vary significantly.



Exercise for Guidance.xls

Reliability Diagram

The “COUNTIF” function can be used to count the

/////

number of cases with the same forecast probability.

e
| S0 - £
F G I J \ 1 M M ] i 8] R a ik U

1 round off shove-norma |

2 a0% 1 F t Probability 0% 1% 0% 30% A0% 50% G0% 0% 80% 0% 100% I

3 40% 1 Frequency o 1 FoOrecas i 1] 0 20 14 L 11 L 5] ] [i] 2 ||

4 100% u} Erequenc: of Ob: nl Il It 2 g It i I 2 I 2

5 40% 1 M " #D0VD 0% 30% 50% 41% 55% a6% 100% 67% 3% 7%

i 10% 1] / Forecast Probability 0% 5% HES 15% 23K 1% o 5% 3% 6% 3%

7 0% 1

The “SUMPRODUCT” function can be used to
calculate the frequency of above-normal values A
for each forecast probablllty

1 9
20
2
2
2
24
26
26
2
o
29
a0
31
a2
a3
a4
35
af
a7
a8
a8
40
4
42
43
44
45
46
47

‘ID%
0%
0%
0%
100%
20k
0%
a0k
0%
20k
a0%
0%
o0%
0%
G0%
50%
50%
0%
A0%
0%
0%
a0%
50%
0%
0%
20k
40%
0%
a0k
50%
0%
0%
A0%

o RN S PR P A e T PR PN

Frequency

60%
50%
0%
ank
0%
0%

0%

The equations have been already written.

- / Foracast Probability

—4—FRelishility

0% 0%  30% 40K BOX 60K YDA 80X 90%  100%

Forecast Probahility

e PP P RN S P U S P PR PR S R PP P P P P P PN

Reliability Diagram
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5. Production of one-month forecasts for Nov.
Initial date: 27 Oct. 2011

 Current Conditions
* Numerical Prediction

 Guidance
e Forecast

Precipitation

29 October - 28 November

Probability of below-normal precipitation (dry, near-normal
precipitation (average), above-narmal precipitation dnet) for
each area. Colored areas hawve a 40% probability or more of
below-normal or above-normal precipitation.

c ) Hokbaido talong
Hokdaido Galong the $ea of Okhotsk)
. the $ea of Japan) 40:30:30
. 40:30:30 ’ J&ﬂ
Amami
20:40:40 f‘ 4 ' boklaido
[N " falong the
- Pacificy
. L3 20:40:20
_' Toholu (along,
R 4 e e
Prubdblll[y of
Tohoku Galong &0 ahove-normal
the Pacific) precipitation
R 30:30:40 50 (wet)
l_fr,d ADB{20:40:40)
Chugoku . 40{30:30:40)
20:40:40 Kanto /Koshin
20:40:40
§ R ADG40: 30:30)
Kyushu MNorth) s
20:40:40 A0{40:40:20)
Probahility of
* below -normal
- precipitation
i . &0 (dry)
Kyushu South)

70% or more
20:40:40 All rights reserved. Copyright © Japan Meteorological Agency

o

Qv@ , S

MONTHLY MBAN OQUTGOING LONGWAVE RADIATION (OLR) ANOM.ALY
The contour interval is 10 W/m® The base period for the normal is 1981-2010. Original data provided by NOAA.

RAIN_(FORECAST) doy 2-29 init: 2011;14:;2? _[mm/day]

Iy Y Af-
40N i
& .:3 P

\"'_-\J

30N
20N
oMY

0 X

Guidance

A @\‘@?&

(SEP 2011)



Thank you

Links

-Verifications
http://ds.data.jma.go.jp/tcc/tcc/products/model/hindcast/ImE/index.html

“ITACS tool http://extreme.kishou.go.jp/tool/itacs-tcc2011/

*TCC web http://ds.data.ma.qgo.jp/tcc/tcc/news/

-Daily Forecast in Tokyo http://www.jma.go.|p/en/yoho/206.html



http://ds.data.jma.go.jp/tcc/tcc/products/model/hindcast/1mE/index.html
http://extreme.kishou.go.jp/tool/itacs-tcc2011/
http://extreme.kishou.go.jp/tool/itacs-tcc2011/
http://extreme.kishou.go.jp/tool/itacs-tcc2011/
http://ds.data.jma.go.jp/tcc/tcc/news/
http://www.jma.go.jp/en/yoho/206.html

