| | _ APEC CLIMATE CENTER



Why downscaled forecast?
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Why downscaled forecast?
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Downscaling procedure in CLIK:

Precipitation over Daegu for OND 2020
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Correlation does not imply causation!
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Correlation does not imply causation!

15

10

~ars+ =s=2  CORRELATION

.

—— 7%+ W EUSY/SHEYUSE




2= (y) 4

)%

20200ND LT &+

>

- 0152

O
v=ax+b

20200ND o™

REGRESSION

== 0f

XSS EY
olrHE25E (x)

=7}

— HA




Downscaling procedure in CLIK:

Precipitation over Daegu for OND 2020
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Downscaling procedure in CLIK:

Precipitation over Daegu for OND 2020
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Downscaling procedure in CLIK:

Precipitation over Daegu for OND 2020

MEMX=2f X| ZX =2 &2
siaEes  oinel Z%

SST wrt. PREC on Daegu
90N e

1
: Screening

1
1
. 1




Downscaling procedure in CLIK:

Precipitation over Daegu for OND 2020
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Downscaling procedure in CLIK:

Precipitation over Daegu for OND 2020
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Downscaling procedure in CLIK:

Precipitation over Daegu for OND 2020
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Downscaling procedure in CLIK:

Precipitation over Daegu for OND 2020
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Downscaling procedure in CLIK:

Precipitation over Daegu for OND 2020
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Downscaling procedure in CLIK:

Precipitation over Daegu for OND 2020
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Downscaling procedure in CLIK:

Precipitation over Daegu for OND 2020
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Downscaling procedure in CLIK:

Precipitation over Daegu for OND 2020
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Downscaling procedure in CLIK:

Precipitation over Daegu for OND 2020
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Downscaling procedure in CLIK:
Precipitation over Daegu for OND 2020
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Downscaling procedure in CLIK:

Precipitation over Daegu for OND 2020
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Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

//.l{ o MME Downscale My Page

Cimate Informagon

Select Dataset / Station
Datasets
Dataset Name Countries Total Stations Period(prec)
GHCN GHCN 3707 1950 ~ 2009
Korea 101 Stations Korea, Republic 0\ I / 101 1973 ~ 2019
Jonthly Climatic Data for th Thogsiadd == — 6463 1998 ~ 2014
? "
(5)

@ . Gyeongsangbuk-do

‘;.‘ (;) @ Lal
Jeollabuk-do Dasgu ‘V-vcz
o © )
) @
\:/ Gwangju k

4> Shift

@ sr‘ar—vq:@ \

i), §

Stations (6)
Station ID Name Precipitation
138 Pohang 19731 ~ 201912

143 Dasgu 197311 ~ 201912
279 Gumi 19731 ~ 2019112
o] 28 ‘Yeongcheon 19731 ~ 201912
@] 283 Gyeongjusi 20101 ~2019/12

Period(temp) Public
N/A PUBLIC
1973 ~ 2019 PUBLIC
1998 ~2014 PUBLIC
Create

8

19731 ~ 2019/

19731 ~ 201912
19731 ~ 201912
19731 ~ 2019112
20101 - (12




Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

Ic k MME Downscale My Page

Logout Edit HelpDesk|

Predictand
| Zt4= 1 SST Season Variable
Year 2020 v Season @ Precipitation O Temperature
Variable Latitude ‘ -10 ‘ ~1 10 | Longitude ’ 200 S ‘ 280 | Apply
O PREC O T850 O 7500 ; ’ - ARY e
O sLp O U850 O V850 T - S ’ Y A
O U200 O V200 ® SST : 7 % > R ¢
Model " -~ . - 42
odels 3 ey ), & b — Vol 1 1
) 8 | N e Job description
APCC BOM cMcC o y § §ul
O cws KMA MSC ) s \ H 20200ND / EH ?‘
NASA NCEP PNU ~ 7 W Vs \
UKMO E g } . \ / 7FA T
¥ 4 o1 /SS
Training Period /8 S -
Form [1993 v To [2010 v| 18 Years N e s : “ o
Method 8 g | R i
; . ‘
@ Linear Regression ; \ ;’ Wi :
Advanced Options v : ) g
Significance Level 5 V|% J %
4
Minimum Pattern Score 03 Vv 8 g
&{l n

Run with new selections



Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

clhlmgmvm — 2 - MyPage Logout Edit HelpDesk|

Job description

20200ND / CHT 1 24/ SST ’ Season

—————————————-\

Variable

|
Year {2020 v Season | @ Precipitation O Temperature
p J

Variable Latitude ‘ -10 ‘ ~1 10 | Longitude ’ 200 ~ ‘ 280 | Apply
O PREC O T850 O 7500 2ES % > NS
O sLp O U850 O V850 T - S ’ A
O U200 O V200 @ SST : : g % y =
Models ey ey o g, ; s — 7340 1
Gk ) 8 ¥ \ AH3 Predictand: season
APCC BOM cMmce — ! y £ L 4
O cws KMA MSC L P \ H
se 1= 15 |EE % | 2020 OND
UKMO P : ) { Ly
Training Period ¥< } e :

Form [1993 v To [2010 v| 18 Years N e s : :
Method T i | Rl [
@ Linear Regression ; \ ;’ Wi :
Advanced Options 1 \ Y
Significance Level 5 v|% J 4
4
Minimum Pattern Score 03 Vv 8 g
<

Run with new selections



Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

Il k MME ' Downscale My Page Logout Edit HelpDesk

Climate information Toolkit

pry—

20200ND / CH* / B4+ / SST ’ Season r Variable \I
| _ i
Year |2020 v Season i @ Precipitation O Temperature |
re ]
Variable Latitude: (10 |~[10 | Longitude: [200 ~l2s0 | Apply
O PREC O T850 O 7500 % - ~ ARY =
QO SLP O U850 O V850 e I A =
O U200 O V200 @ ssT / ; g % $): 54 A
Model N ) ) F : 2
odels ) . :i \ G ‘\“ Vs Vol b L L
G : N AP Predictand: variable
APCC BOM cMce g y & Lk
O cwB KMA MSC \ & H P ° ®
ausa  Bwe  gew b 3 o Precipitation
UKMO Yo : : [y,
Training Period ; Vs | ~d
Form [1993 v To [2010 v| 18 Years N e s : :
Method o 3 R [N
@ Linear Regression ; \ ;’ Wi :

Advanced Options

Significance Level 5 V(% v i
4
Minimum Pattern Score 03 ™ 8 g
% ( 4
Sl ~
8

Run with new selections



Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

Ick

Climate information Toolkit

T ¢ T

20200ND / CHT 1 24/ SST -

Logout Edit HelpDesk|

Variable

Domain o

Season

@ Precipitation O Temperature

o N N S S S S e .y

Training Period

Form (1993 +~ To 2010 v 18 Years
Method
@ Linear Regression
Advanced Options
Significance Level 5 V|%
Minimum Pattern Score 03 Vv

Run with new selections

A Y . .
[ Variabie 1| Lettuge: [-10 |~[10 | Longitude: [200 ~l280 | Apply
I o erec O T850 ozoo | ; } ol
] OstP O U850 O Ves0 : - N :
| O u200 O V200 @®@ssT P "\‘%) b E
[ —_ P - \ . 2
Models EHlT ey s g ' W = (D P d' . 1 bl
: i : ‘ D™ redictor: variable
APCC BOM cmce ~— ' QJ § &
O cws KMA MSC ) s \ 4
NASA NCEP PNU % 3.3 T~ SS I
UKMO q x { O



Produce a downscaled forecast

Precipitation over Daegu for OND 2020

c/lnlmgmvw — 2 - MyPage Logout Edit HelpDesk|

Job description ‘ Predictand

20200ND / CH*/ Season Variable
J Year Season @ Precipitation O Temperature
—
Variable Latiude - |-10 |~[10 | Longiude: |200 | : Apply
:‘PREC ‘:-TSSO ':‘ZSOO ——————————————————————————" - “ ,,
O sLp O U850 O V850 S o ' \
s v f LN A B
O U200 O V200 @ SST / ) 4 v W, b p
= 3 o 0 5
Models Rt ; < AT . .
. . . ) 8 ¥ NS T Predictor: Domain
4 APCC 44 BOM t4 CMCC P # 5 A _
O cws KMA MSC . P \ H o EH =OF / = EH i OF
= - ‘ 2-Ido/o o o
NASA NCEP PNU ~ ) Ay \ ~{_ °
WL ; (3% 9| £ -10~10
Training Period : Y ') | ""“'l ) 7C:! E 200~280
\s > )| 2
Form (1993 v To |2010 v 18 Years N e s o |
Method 7 5 3 D Rnd i o~
” 4 = \ A | - | .
@ Linear Regression jw, = (»~;
Advanced Options 4 . { [N
Significance Level 5 V(% ‘,‘ {
3]
Minimum Pattern Score 03 Vv < E'
%{J‘l -
a

Run with new selections



Produce a downscaled forecast

Precipitation over Daegu for OND 2020

c/lnlmgmvw — 2 - MyPage Logout Edit HelpDesk|

Job description ‘ Predictand

20200ND / Ci=+/ Season Variable
J Year |2 Season [OND v @ Precipitation O Temperature
. 4 T £ T |
Nl U | HINT for | SELECTION! (il
2 . 1 ¥
Variable Latitude |=TU [~ I Longnuue TZou [~T25° I | M

(!

:‘PREC ‘:-TSSO ':‘ZSOO T———————————————————————————' ,. “ .::v
O sLpP O U850 O V850 T - o8 Y/
O U200 O V200 @® SST / / 7 % > R =
o o \ : 2
Models Rt 1 L HiE AT . .
_ , . G 8 ; \ A5 Predictor: Domain
@ APCC % BOM M cMcC —— QJ & wr .
e / ISC 2, . A HxOI- = H.u.=IOI=
2 Rk b e , S e SL= o/ EN'8 S
NASA NCEP PNU -~ Py _ -

UKMO Yy : W 3 -?-l I -10~10
Training Period ¥ v g ":“"‘l . 7c:! L 200~280
Form [1993 v To [2010 v 18 Years N e s . i

Method i U N

@ Linear Regression

Advanced Options v : { N/
Significance Level 5 V(% v, {
£ f a1
Minimum Pattern Score 03 Vv E-
S “
e

Run with new selections



Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

c/in(ngmvm — 2 Beale MyPage Logout Edit HelpDesk

Job description Predictand
= alation - Chrome

@ Correls — O
2020
A F2°| 93t | clikapcc21.org/view/popup/correlation.htmi?grdvar=sst&stnvar=prec&season=0ND&station=Daegu&stnid=143&s Q
s Large scale pattern associated with station 143 on Daegu
Seas(n OND SST wr  PREC on Daegu
Varii | Station variabl’: PRES o ‘_ —— oo 3004,
Reanalysisvarianesst o || 4 —=
Peri{d From 1982 to 2019
Method One point correlation
Mod H H
Predictor: Domain
—
0 OdEHxOI-/EEH.LEIOI:
2-l1do/o o o
(o)
-rl I -10~10
Trair 7C:; E 200~280
For
Block dots dencte significart values ot the 95X confidence level
— 905.uluvly.lvulvvln.lux||.|..'.-lv.|.,
@ 0 30E 60E 90€ 120€ 1508 180 1508 120W 20w 6OW 30w 0
_____ "NEEENEEET
AdV1 08 08 07 06 05 04 03 02 01 O 01 D2 03 04 05 08 07 0B 08
Sig © APEC Climate Center|
Mir

Run with new selections



Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

Ick

Climate information Toolkit

Job description

20200ND / CHTF 1 24

/ SST

MME  Downscale My Page Logout Edit HelpDesk

Predictand

Season

Year

Season

Variable

@ Precipitation

O Temperature

Training Period

Form (1993 +~
Method

@ Linear Regression
Advanced Options

Significance Level
Minimum Pattern Score

To (2010 v

Variable

O PREC O T850 O 7500

O SLP O U850 O V850

O U200 O V200 @ SST
o e o e
I'Models 1
| APCC BOM CMCC :
I Ocws KMA MSC I

NASA NCEP PNU I
\ UKMO J

————

18 Years
5 v %
03 Vv

Latitude ‘ 210
~ 5 X \ :- ‘
- \
e 'Q}
L)
3 Y
P

|

Longitude: 200 ~|280 |
2\ v "\ H
Y . b2
b N S Predictor: Models
~( |APCC BOM CMCC
= .. KMA MSC NASA
. .

< INCEP PNU UKMO

Run with new selections



Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

Ick

Climate information Toolkit

Job description

20200ND / CH / 2=/ SST

MME  Downscale My Page Logout Edit HelpDesk

Predictand

Season

Year

Season

Variable

@ Precipitation

O Temperature

@ Linear Regression

Advanced Options

Significance Level

Minimum Pattern Score 03 Vv

Variable
O PREC O T850 O 7500
O SLP O U850 O V850
O U200 O V200 @ SST
Models
APCC BOM CMCC
O cws KMA MSC
NASA NCEP PNU
UKMO
________________ -
(. _ 1
I Training Period 1
I\ Form [1993 v To [2010 v
---------------- -_
Method

Latitude:  |-10 |~[10 |
‘,\ S
WS 3™ L?v &
L P
3 b |
.
AR
.-".' :Q
s /-}(
N P
g ¢
Ry 5
s -

Longitude

|200

~|280

|

Run with new selections

Predictor: Training Period
Common period
among

station, reanalysis,
and selected model data



Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

Il k MME ' Downscale My Page Logout Edit HelpDesk

Chmate information Toolkit

20200ND / CH+/ 5=/ SST ’ Season Variable

Year |2020 v Season @ Precipitation O Temperature

Job description

Variable Latitude: (10 |~[10 | Longitude: [200 ~l280 | Apply
O PREC O T850 O 7500 S < T -
O sLP O U850 O V850 T - 8 N ’ YA
O U200 O V200 @ SST / ; P id % y "\ =

Model da oy SN ' § ik P
eree Gk ) 8 ¥ \ AP Predictor: Method
APCC BOM cmce s ; y & A
O cws KMA MSC L \ : . .
NASA NCEP PNU % ; B LI near RegFESSIOn
UKMO : : , \P

Training Period } -'ij

Form (1993 v To (2010 v 18 Years V*f ' v

e S e S s |
Vi b {
Method gy
I I IS N 1
- ~
|l @ Linear Regression | . \, ;, N

-

Advanced Options

Significance Level 5 V(% v i
4
Minimum Pattern Score 03 ™ 8 g
% ( 4
Sl ~
8

Run with new selections



Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

Ick

Climate information Toolkit

MME  Downscale My Page Logout Edit HelpDesk

Job description
20200ND / CH* / B4+ / SST ’ Season Variable
J Year Season @ Precipitation O Temperature
Variable Latitude: (10 |~[10 | Longitude: [200 ~l280 | Apply
O PREC O T850 O 7500 ; TR
O SLP O U850 O V850 o A
O U200 O V200 @ SST Vg % =
~ N LY )
Models R ey o ¢ % - o o . o
. . . .~ al/k ¥ .+ Predictor: Advanced Options
4 APCC 4 BOM 44 CMCC - y 5 A
O cws KMA MSC .77, H Significance Level: 5%
NASA NCEP PNU » ot ", . e .
UKMO -~ ~ Minimum Pattern Score: 0.3
Training Period DW?Q-SZ 2013“ @egl] _n?&_
Form 1993 v To (2010 v 18 Years % . g o
i ﬁz_g T siiivess : ST A Aredy.
ethod "‘m ) i
@ Linear Regression : i ‘ - _
fhdvanced Options Yy ) wrt. prec on Dacgu V. -
| Significance Level 5 V| el (,)ND 199 2010 ' : :
I Minimum Pattern Score 03 V| mj- oy .
A el L - ‘

Run with new selections



Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

Ick

Climate information Toolkit

Job description

MME  Downscale My Page

; ZFA
&

20200ND / CHT |

5/ SST

Logout Edit HelpDesk|

Season

Year

Season

Variable

@ Precipitation

O Temperature

Variable
O PREC O T850 O 7500
O SLP O U850 O V850
O U200 O V200 @ SST
Models
APCC BOM CMCC
O cws KMA MSC
NASA NCEP PNU
UKMO
Training Period
Form |1993 +v To 2010 v 18 Years
Method
@ Linear Regression
Advanced Options
Significance Level 5 V| %
Minimum Pattern Score 03 Vv

Latitude ‘ 210

o]

Longitude

g

o

|

|200 ~|280 Apply
i
a A
| ¥ ) "\ =
A b2
W 5L

Predictor: Domain
o5/ SENE Y
2| & -10~10
ZA = 200~280




Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

Check results

Ick

Climate Information Toolkit

My Page

Last Updated At 19:03:21

MME Downscale

Jobs

My Page

(auto refresh at about every 60 seconds)

Logout Edit HelpDesk

Auto Refresh (_)

10 ~ records per page Search:

JOBID TYPE STATE DESCRIPTION CREATED UPDATED RESULT DATA
10047 Downscale processing o 20200ND/ Ci 2=/ 88T 2020-09-29 19:03:19 2020-09-29 19:04:38

10946 Downscale - 2020-09-29 18:45:48 2020-09-29 18:46:01 download
10945 Downscale 2020-09-29 18:43:27 2020-09-29 18:43:53 download
10944 Downscale success 20200ND f O / 2=/ SST 2020-09-29 18:30:08 2020-09-29 18:30:30 download
10943 Downscale SUCCess 20200ND / Ci5H / Z4=7 ST 2020-09-29 18:27:06 2020-09-29 18:29:12 download
10942 Downscale SUCCEsS Cf = Zh<=sst 2020-09-29 18:23:06 2020-09-29 18:25:14 dovmnload
10941 Downscale SUCCess O+ 2+ sst 2020-09-29 18:22:49 2020-09-29 18:23.:20 download
10940 Downscale SUCCess O+ 24 sst 2020-09-29 18:20:50 2020-09-29 18:21:23 dovnload
10939 Downscale success i+ 712 slp 2020-09-29 18:18:35 2020-09-29 18:18:59 download
10938 Downscale SUCCEsS Cf = Zh<=sst 2020-09-29 18:17:30 2020-09-29 18:18:00 dovmnload

Showing 1 to 10 of 1,844 eniries

Processing1 Queued 0 Image Processord CPU Usage 0.3 %




Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

B. Check results

/{-A’ MME Downscale My Page

Climate Information Toolkit

Logout Edit HelpDesk

My Page
Jobs
Last Updated At: 19:03:21 (auto refresh at about every 60 seconds) Auto Refresh (_)
10~ recor
JOB ID
: v JOB ID 10946 CREATE 2020-09-29 18:45:48
10047 D DOWNSCALEID 9907 UPDATE 2020-09-29 18:46:01
——
10946 D PREDICTAND PREDICTOR
YEAR/SEASON 2020710 TRAINING PERIOD 199372010
10045 D
PREDICTAND FREC VARIABLE 55T
10944 D DATASET Korea 101 Stations [ID:9047] MODELS APCC_BOM,CMCC KMA MSC NASA NCEFP PNU UKMO
o STATION 1 Stations REGION Lat -10~10/ Lon 200~280
10043 D
SIGNIFICANCE LEVEL 5%
10042 )
MINIMUM PATTERN SCORE 03
e 9 20200ND [ C§ 7 1 Z+5= ] SST
DESCRIPTION
10940 D
10939 D
10038 p [FEEDBACK

Showing 1to 10 of 1.8

r

/
Processing1 Queued 0 Image Processord CPU Usage 0.3 %




Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

C. Check results.

-

Details

&k ..

MME | Downscale My Page

Logout Ed  Hel k

Downscaled forecast on the selected station

JoB 1D 10946 JOB DESCRIPTION 20200ND / Ti / 244 1 SST

PREDICTAND PREDICTOR

[VEARISEASON 2020/ 10 TRAINING PERIOD 1993 /2010

PREDICTAND PREC VARIABLE ssT

DATASET Korea 101 Stations MODELS @® SCMO APCCO BOMO CMCCO KMAO MSCO NASAO NCEPO PNU
O UKMO

REGION 1 Stations REGION Lat:-10 ~ 10, Lon - 200 ~ 280

SIGNIFICANCE LEVEL

[MINIMUM PATTERN SCORE 0.3

Selected Stations

Station ID Result Name Data period for PREC Data period for TEMP Correlation
143 Good Daegu 1973/1 ~ 2019/12 1973/1 ~2019M12 0304612

]
Sgrrelation = 0.3, PRSE forecasted = —6.59 mm/c®,
T T —p— L T |
1985 2000 2005 2010 2015

1. Job summary

2. Historical time series of downscaled hindcast

data, station data, correlation coefficient

between them, deterministic forecast, and

tercile category of the forecast

Location of station

Regressed predictor (SST; observation) field onto

the predictand (precipitation) over the selected

domain

5. Regressed predictor (SST; model) field onth the
preidctand (precipitation) over the selected
domain

w

Regression field (observation)
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Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

Check results.

MME | Downscale My Page Y =

_ Downscaled forecast on the selected station
Details
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Produce a downscaled forecast :

Precipitation over Daegu for OND 2020

C. Check results.

0/ Kk MME  Downscale My Page
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Produce a downscaled forecast

Precipitation over Daegu for OND 2020

C. Check results.
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Exercise

Make your own seasonal climate outlook for OND 2020!

MME Downscale My Page

Job description

2020 OND

Logout Edit HelpDesk

Season

Variable

O Temperature
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@® Predpitation
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I Training Period 1
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\---------------_,

Method

@ Linear Regression
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