
[실습] 상세화 예측 실습

예측운영과정다은

20223년 7월 12-14일
APCC 기후정보생산및활용사용자워크숍
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http://cliks.apcc21.org

1. 왜 상세화 예측이 필요한가?

2. 자료 처리 실습

3. 상세화 예측 실습

4. 아웃룩 만들어 보기
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http://cliks.apcc21.org

Why downscaled forecast?
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http://cliks.apcc21.org

Why downscaled forecast?

2022 JUN PREC
APCC PMME FORECAST

2022 JUN PREC
관측

data.kma.go.kr
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1. 왜 상세화 예측이 필요한가?

2. 자료 처리 실습

3. 상세화 예측 실습

4. 아웃룩 만들어 보기
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http://cliks.apcc21.org

2023년 7월-9월(JAS)
서울의 강수량은?
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지점자료

• Point (uploaded)

모델
과거예측자료

• Grid (built-in)
• Hindcast of dynamical models

http://cliks.apcc21.org

전지구
재분석 자료

• Grid (built-in)
• Reanalysis, CAMS OPI, and OISST

1973 2023

1979 2023

1983 2022

1983 2018

1982 2006

Downscaling procedure in CLIK:
Precipitation over Seoul for JAS 2023
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http://cliks.apcc21.org

Data Processing

Step 1. Prepare input data

Metadata

META.csv

Observation 
data

PREC.csv
TEMP.csv

Station 
information

Station data itself

기상자료개방포털 (data.kam.go.kr)
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http://cliks.apcc21.org

⚫ Name: name of the station

⚫ Station_id: unique id for the station 
(integer) 

⚫ WMO_id: WMO_id for station (integer, any 
number) 

⚫ Latitude: latitude for this station (float, for 
mapping)

⚫ Longitude: longitude for this station (float, 
for mapping)

⚫ Undefined: missing data (numeric) 

⚫ Public: true if your data can be used by 
others, and false if your data can not be 
used by others

Metadata

META.csv

Observation 
data

PREC.csv
TEMP.csv

Data Processing

Step 1. Prepare input data

기상자료개방포털 (data.kam.go.kr)
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http://cliks.apcc21.org

Metadata

META.csv

Observation 
data

PREC.csv
TEMP.csv

⚫ Use notepad.

⚫ Copy and paste the data 
from EXCEL to Notepad.

⚫ One year per row.

⚫ Data should be delimited 
by comma (,), space ( ), tab 
( ), or colon (:).

Data Processing

Step 1. Prepare input data

기상자료개방포털 (data.kam.go.kr)
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http://cliks.apcc21.org

Data Processing

Step 2. Upload data to CLIK
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Data Processing

Step 2. Upload data to CLIK



13

http://cliks.apcc21.org

Data Processing

Step 2. Upload data to CLIK
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Data Processing

Step 2. Upload data to CLIK

➊
Metadata

➋
Observation data

META.csv

PREC.csv
TEMP.csv
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http://cliks.apcc21.org

Data Processing

Step 2. Upload data to CLIK
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http://cliks.apcc21.org

Data Processing

Step 2. Upload data to CLIK

Shift      +     drag
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http://cliks.apcc21.org

Data Processing

Step 2. Upload data to CLIK
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http://cliks.apcc21.org

Data Processing

Step 2. Upload data to CLIK
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http://cliks.apcc21.org

1. 왜 상세화 예측이 필요한가?

2. 자료 처리 실습

3. 상세화 예측 실습

4. 아웃룩 만들어 보기
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지점자료

• Point (uploaded)

모델
과거예측자료

• Grid (built-in)
• Hindcast of dynamical models

http://cliks.apcc21.org

전지구
재분석 자료

• Grid (built-in)
• Reanalysis, CAMS OPI, and OISST

1973 2023

1979 2023

1983 2022

1983 2018

1982 2006

Downscaling procedure in CLIK:
Precipitation over Seoul for JAS 2023
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http://cliks.apcc21.org

CORRELATION

서울강수량

자동차판매량

해외여행객수

남극기압

아열대북태평양
기압

코로나확진자

Correlation does not imply causation!
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Correlation does not imply causation!
http://cliks.apcc21.org

CORRELATION
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http://cliks.apcc21.org

CORRELATION

서울강수량

자동차판매량

해외여행객수

남극기압

Correlation does not imply causation!

아열대북태평양
기압

코로나확진자
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REGRESSION

Correlation does not imply causation!
http://cliks.apcc21.org

아열대 북태평양기압 (x)

서울강수 (y)

y = ax + b

2023JAS 아열대 북태평양기압 예측값2023JAS 서울강수예측값
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Bad Station

http://cliks.apcc21.org

Screening
test 1

Screening
test 2

Screening
test 3

Downscaling

Hopeful 
Station

Hopeful 
Station

Station

Downscaling Downscaling

Good
Station

Downscaling procedure in CLIK:
Precipitation over Seoul for JAS 2023

fail!

재분석자료와지점자료의상관관계
해면기압 서울의강수

모델자료와지점자료의상관관계계산
해면기압 서울의강수

success!

fail!

success!

fail!

success!

PATTERN
CORRELATION
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Relationship between

서울강수 & 아열대북태평양해면기압

http://cliks.apcc21.org

Downscaling procedure in CLIK:
Precipitation over Seoul for JAS 2023

과거서울강수가 과거아열대북태평양해면기압과상관관계가있고,

from 관측자료

과거서울강수가 모델이예측했던 과거아열대북태평양해면기압과상관관계가있으며,

from 예측자료

그상관관계의모습이유사하다면,

Successful downscaling…?

PATTERN
CORRELATION



27

http://cliks.apcc21.org

2023년 7월-9월(JAS)
서울의 강수량은?
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➊ ➋

➌

➍

Produce a downscaled forecast :
Precipitation over Seoul for JAS 2023

Shift      +     drag
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Produce a downscaled forecast :
Precipitation over Seoul for JAS 2023

2023년 7월, Precipitation

slp (해면기압)

ALL (CWB, HMC 제외)

10~40     140~230

자동

자동

Predictor
Advanced Options: Linear Regression, Sig. Level, Min. Pattern Score
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Produce a downscaled forecast :
Precipitation over Seoul for JAS 2023
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http://cliks.apcc21.org

Produce a downscaled forecast :
Precipitation over Seoul for JAS 2023

1. Job summary

2. Historical time series of downscaled 
prediction/observation data, 
correlation coefficient between 
them, deterministic forecast, and 
tercile category of the forecast

3. Location of station

4. Regressed predictor (SLP; 
observation) field onto the 
predictand (precipitation) over the 
selected domain

5. Regressed predictor (SLP; model) 
field onto the predictand 
(precipitation) over the selected 
domain

➊

➋ ➌

➍ ❺
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http://cliks.apcc21.org

Produce a downscaled forecast :
Precipitation over Seoul for JAS 2023

• CMCC SPS3
• Above-normal prec
• Good
• Cor. Coeff: 0.75
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http://cliks.apcc21.org

Produce a downscaled forecast :
Precipitation over Seoul for JAS 2023

• METFR SYS8
• Above-normal prec
• Good
• Cor. Coeff: 0.69
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http://cliks.apcc21.org

Produce a downscaled forecast :
Precipitation over Seoul for JAS 2023

• PNU-RDA CGCMv2.0
• Above-normal prec
• Good
• Cor. Coeff: 0.54
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http://cliks.apcc21.org

Produce a downscaled forecast :
Precipitation over Seoul for JAS 2023

• BOM ACCESS-S2
• Above-normal prec
• Hopeful
• Cor. Coeff: 0.30
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Produce a downscaled forecast :
Precipitation over Seoul for JAS 2023

• ECCC CANSIPSv2.1
• Above-normal prec
• Hopeful
• Cor. Coeff: 0.75
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http://cliks.apcc21.org

Produce a downscaled forecast :
Precipitation over Seoul for JAS 2023

• KMA GLOSEA6GC3.2
• Above-normal prec
• Hopefule
• Cor. Coeff: 0.70



38

http://cliks.apcc21.org

Produce a downscaled forecast :
Precipitation over Seoul for JAS 2023

• UKMO GLOSEA6
• Above-normal prec
• Hopeful
• Cor. Coeff: 0.71
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Produce a downscaled forecast :
Precipitation over Daejeon for JAS 2023

➊

➋
Shift      +     drag

➌

➍

Korea 101 Stations

133 Daejeon
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Produce a downscaled forecast :
Precipitation over Daejeon for JAS 2023

Predictand: 2023 JAS / Precipitation
Predictor: slp / BOM, ECCC, PNU / 아열대북태평양 (10~40, 130~220)

2022 10 Precipitation

Slp (해면기압)

BOM ECCC PNU

10~40, 130~220



41

http://cliks.apcc21.org

1. 왜 상세화 예측이 필요한가?

2. 자료 처리 실습

3. 상세화 예측 실습

4. 아웃룩 만들어 보기
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Exercise

Make your own seasonal climate outlook!

2023년 7월-9월강수전망

• APCC MME 예측에따르면 2023년 9월-9월동안중국남동부에서한반도에이르는지역의강수는평년보다
적을경향이전망됨.

• 상세화예측에따르면서울의강수는평년보다많을것으로전망되며이는 APCC MME 예측과일관됨.

Probability forecast Verification

• Predictor: SLP
• Used models: BOM CMCC ECCC KMA METFR PNU UKMO

Downscaled forecast
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Exercise

Make your own seasonal climate outlook!

2023 JAS or whateverAny city which you are interested in
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▲ Sri Lanka’s seasonal climate outlook for July – September 2019

http://cliks.apcc21.org
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1. 상세화 예측의 필요성

2. 기후예측을 위한 다양한 모델: 역학모델/통계모델

3. 예측인자 선정 시 역학관계를 고려하라

Key messages




