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National, Regional and Local Weather & Climate ModelsNational, Regional and Local Weather & Climate Models

Horizontal
Resolution

50 km

30 km

5-10 km

BMGBMG Meso/Local
~Kabupaten/

Regency



0

200

400

600

1980 1982 1984 1986 1988 1990 1992

M
on

th
ly

 R
ai

nf
al

l (
m

m
/m

on
th

)

0

20
Observed
Dynamical Downscaling
Statistical Downscaling

Ampenan



0

200

400

600

1980 1982 1984 1986 1988 1990 1992

M
on

th
ly 

R
ai

nf
al

l (
m

m
/m

on
th

)

0

20
Observed
Statistical Downscaling
Dynamical Downscaling

Biak



0

100

200

300

400

500

600

1980 1982 1984 1986 1988 1990 1992

M
on

th
ly

 R
ai

nf
al

l (
m

m
/m

on
th

)

0

20
Observed
Dynamical Downscaling
Statistical Downscaling

Jayapura



0

100

200

300

400

500

600

700

1980 1982 1984 1986 1988 1990 1992

M
on

th
ly

 R
ai

nf
al

l (
m

m
/m

on
th

)

Observed
Dynamical Downscaling
Statistical Downscaling

Manado



0

50

100

150

200

250

300

1980 1982 1984 1986 1988 1990 1992

M
on

th
ly 

R
ai

nf
al

l (
m

m
/m

on
th

)

0

30
Observed
Statistical Downscaling
Dynamical Downscaling

Palu



Observed
xobs (t)

Model Output
xmod(t)

WWZ Spectra: Amahai C10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

0 0.5 1 1.5 2 2.5 3 3.5 4

Frequency (1/yr)

Am
pl

itu
de

C10-Y1

C10-Y3

C10-Y5

C10-Y7

WWZ Spectra: Amahai Observed Rainfall

0

50

100

150

200

250

0 0.5 1 1.5 2 2.5 3 3.5 4

Frequency (1/yr)

Am
pl

itu
de

1975

1980

1985

1990

Observ.

Model
GCM / LAM

Wavelet
Transf.

intercomparison

W[xo(t)]

W[xm(t)]

Identification & analysis of processes
and periodic phenomena

(W[xo(t)] and W[xm(t)])

Period / freq. vs time amplitude vs period/freq.   

Validation & Verification of RCM / LAMValidation & Verification of RCM / LAM
Using Wavelet TimeUsing Wavelet Time--Frequency AnalysisFrequency Analysis
MezakMezak A. A. RatagRatag (BMG)(BMG)

Morlet

BMGBMG



50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00 450.00 500.00 550.00 600.00 650.00 700.00 750.00 800.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00

110.00

120.00

-6.00
-4.00
-2.00
0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00
22.00
24.00
26.00
28.00
30.00

Pentad ke-

Perioda
(Pentad)

Transformasi Wavelet Curah Hujan (Observasi)
Bandung

10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00

20.00

40.00

60.00

80.00

100.00

120.00

-0.50

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

6.00

6.50

7.00

7.50

8.00

Transformasi Wavelet Curah Hujan (Luaran Model)
Bandung

Bulan ke-

Amplitudo WWZ

Period
(Pentad)

Amplitude

Amplitude

Period
(Pentad)

Period
(Pentad)

MONTH

ObservationObservation

Limited AreaLimited Area
ModelModel

BandungBandung (West Java)(West Java)

AO

SAO

AO

SAO

BMGBMG



10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00

110.00

120.00

-0.50
0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50

Transformasi Wavelet Curah Hujan (Luaran Model)
Medan

Bulan ke-

Perioda
(Pentad)

Amplitudo WWZ

10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00

110.00

120.00

-1.00

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

11.00

Transformasi Wavelet Curah Hujan (Observasi)
Medan

Amplitude

Period
(Pentad)

Amplitude

Period
(Pentad)

MONTHMONTH

ObservationObservation

Limited AreaLimited Area
ModelModel

MedanMedan (North Sumatra)(North Sumatra)

AO

SAO

AO

SAO

BMGBMG



10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00

110.00

120.00

-0.50
0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50
10.00

Transformasi Wavelet Curah Hujan (Observasi)
Manado

10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 110.00 120.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00

110.00

120.00

-2.00

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

16.00

18.00

20.00

22.00

Transformasi Wavelet Curah Hujan (Luaran Model)
Manado

Amplitude

Amplitude

Period
(Pentad)

Period
(Pentad)

MONTHMONTH

ObservationObservation

Limited AreaLimited Area
ModelModel

ManadoManado (North (North SulawesiSulawesi))

AO

SAO

AO

SAO

BMGBMG



ARAR
Wave-

let

FilterFilter
KalmanKalman

ANFIS

EOF

AOAO--
GCMGCM

Multi-
regr.

CCA PCA
Non-
Linier

RCMRCM

Numerical/Dynamical Models

Statistical Models

EnsembleEnsemble

High Res.High Res.
Weather &Weather &

ClimateClimate
ForecastsForecastsStatistical

Downscaling

Dynamical
Downscaling

BMG

Spatial
Planning

Crops

Water
resources

Plantation

Fishery

Energy &
Industry

Hidromet.
Disaster

Management
Tourism



REG. 
CENTER 7

REG. 
CENTER 8

REG. 
CENTER 9

REG. 
CENTER 4

REG. 
CENTER 10

REG. 
CENTER 6

REG. 
CENTER 1

REG. 
CENTER 3

REG. 
CENTER 5

NATNAT’’L. L. 
CENTERCENTER

10 REGIONAL CENTERS
MULTI-HAZARDS WARNING SYSTEM

REG. 
CENTER 2

Horticulture
Pest Management

Rice Production
Flood
Landslide

Rice Production 
Plantation
Flood

Water ManagementSalt Mining

Pilot sites for
Climate Appl.:

40 Regencies/
Districts 

(~10%)



Kel-1  :  bag sel Haurgelis/ Gabuswetan/        

Bangodua

Kel-2  : bag.utara Indramayu

Kel-3  : bag.utara Anjatan/Sukra

Kel-4  : Krangkeng /Karangampel

Juntinyuat/ Sliyeg/Kertasemaya/        

Jatibarang/Widasari/Sindang/

Lohbener/ bag.Utara Bangodua

Kel-5  : Kandanghaur/Bongas/bag.utara

Gabuswetan/bag.timur

Anjatan/Lohsarang

Kel-6  : Cikedung /bag.sel.Gabuswetan

/bag.utara Haurgelis/ Lelea

BMG



BMGBMG

Malang, East Java



Climate risk management: Demonstration sites in SE Asia
Diversity of climate hazards + socio-economic systems
Multi-scale partnerships 
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Sumber: Peta Rawan Longsor DGTL, Prediksi Curah Hujan BMG 
dan Prediksi Probabilitas Hujan LAPAN
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Central Kalimantan 
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Day 2  20:00

Wind FieldWind Field

Particle TrajectoryParticle Trajectory
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Air Pollution
Dispersion Model

BMGBMG

‘washing’
by rainfall



BMGBMG

Air Pollution Dispersion Model
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The need:
Weather & Climate forecast information that:

is localized

timely

in easily understandable language

Capacity to generate the localized information

Experience in communicating probabilistic scientific 
information for practical use by end users 

BMG
Challenges for Provider    

to Meet End Users Needs

Challenges for Provider:
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Science Forum Science-Policy Forum

LEGITIMATELEGITIMATECREDIBLECREDIBLE
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Climate Forecast Dissemination Activities



Activity

Prayer ceremony post-harvest

Water Users Asso. exec. Meeting

Water Users Asso. members meeting

Canal and road maintenance

Securing land from open grazing

Land preparation

Nursery

Seedling transplant

Fertilizing

Weeding

Pest and disease management

Draining field water & canal rehab

Harvesting

Collecting fee from farmer members

Evaluation & planning for next season

Dec Feb Mar Apr Oct NovJan May Jun Jul Aug Sep

Activity Schedule for Planting Season. Irrigated Paddy, Nusa Tenggara
Timur (Kupang Dist.)

BMGBMG
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OKT NOV DES JAN FEB MAR APR MAI
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

73/74
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87/88
88/89
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90/91
91/92
92/93
93/94
94/95
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96/97
97/98
98/99
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Persen Luas Tanam 
Padi thd Total 3 2 4 24 33 19 1 1

Variability of Seasonal Onset in Oekabiti, Kupang

Planting Area (%)
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IPB

Universities

Agriculture Office at District Level 

Marine and Fishery 
Forestry

Health 
Tourism

Aviation - Maritime

Directorate of Plant Protection
Dept. of Agriculture

Related institutions

BMG

Translation of Climate Outlook
Scientific Language Operational Language
(“Below Normal”) = (Lack of water)

Provision of Climate Outlook

Conversion of Operational Language into 
e.g. Crop Management Strategies 

Dissemination of Information to 
Farmers and evaluation of Farmers 

Response

BMG

Change Crop Pattern !
Change Planting Time !
Change Crop Variety !
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IPB  / BMG/ Ditlin / ADPC

Field Guide I (PL I ) at District 
or Sub-district Level 

Field Guide II (PL II ) at 
Sub-district or Village Level 

or Farmer Group  

Farmer Group and 
Farmers Family

e. Type of Weather Instrument
f.Exercise
g.Exercise (Advance)
h.Climate Application (Assessment)

a. Weather and Climate Science
b. Atmosphere Dynamic Science
c. Climate Analysis
d. Weather/ Climate Information 

Technology 

Modules 1-2

Modules 3-4

• To translate  operational language into farmers language 
• To disseminate information and technology to farmers
• To train farmers based on learning by doing approach
• To facilitate and motivate farmers to adopt the technologies

• To translate scientific language to operational language
• To train PL 2 in technology and Methodology (see & listen)
• To provide inputs to PL 2 in designing detail program for 

operational project

Function

Function

BMG
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Priority Areas of Climate Field School
( Java )

BMG



Priority Areas of Climate Field School
( Sumatra )
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95% contour ellipse of the two-dimensional normal
distribution adjusted to the anomaly data.

Source : Ruosteenoja et al. (2004)

Remarks from preliminary results of climate change studies
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Concluding RemarksConcluding Remarks

We have described the procedures of high resolution climate forecasting 
applied in Indonesia based on dynamical and statistical downscaling in 
combination with some advanced statistical techniques 

Lessons learned from the implementation of the techniques in producing 
high resolution climate forecasts at regency/district scale in Indonesia 
indicate some advantages of this multi-model approach:
• computationally inexpensive 
• provide local information in the form of 

probability density function risk management

Crucial impedances in the dissemination of climate information: diversity in 
“language”, socio-economic behaviours, institutional 
framework/arrangements
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Thank YouThank You
Tuban, Bali

© Erika 2006
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