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South East Asia, influenced by:

 ENSO

* |OD

* Monsoon

- MJO

* Tropical Cyclones
* Climate change

These phenomena have caused
impacts on various socioeconomic
sectors
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How is the SDG progressing in the region
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Figure 10 - Goal 13 dashboard by subregion
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3-tiered WMO operational infrastructure, can we benefit from this?
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WMO Global Producing Centers WMO Regional Climate Centers National Centers

- Without waiting for the forecasts/projections to be ‘perfect’:

- Can we use / tailor forecasts data / products from these Centers for sectoral adaptation
to climate variability and change?

- Can the climate research community also contribute in this downstream applications?
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Climate Services for sectors
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%@ Climate information for Health: Dengue EW in Jakarta
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Indicent Rate (IR) : Number of dengue cases per 100.000 population in Indonesia

Increasing IR trend in Indonesia over the past years



%’ Climate information for Health

BMKG

)

40000

30000

20000

10000 [

Number of dengue cases in Jakarta (histogram

Number of fatality cases in Jakarta (stem graph)
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The number of dengue cases in Jakarta have been persistently high
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For mitigation and planning,
it is necessary to have an
advanced  warning for
dengue outbreaks, in
addition to the existing
practice of warning based
on surveillance that works

for immediate responses.

* Dengue prediction system

Outcome

Benefit

* Short-term mitigation & long-
term planning

* Modality in decision making
and planning

* Proper responses for dengue
outbreak preventions

* Number of
Impact cases

decreased
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Climate information for Health

Developing Information following the Pillars of GFCS

Climate & health data FGD, stakeholders
(dengue cases) meeting, climate
outlook forum

OBSERVATIONS
& MONITORING

& C-/GFCS
l @ ! Joint research

PLATFORM

Dengue prediction
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SYSTEM

CAPACITY
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Training for internal and external users
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Engaging academia through joint research.
Graduate and postgraduate research topics on dengue fever phenomena
(with Bandung Institute of Technology (ITB)).
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Dependency on Relative Humidity
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« Strong correlation with Relative Humidity

* Conditions favorable for dengue outbreak is found to be
correlated with a certain relative humidity threshold.

* Incidence increase (above baseline level) when RH > 75
* Incidence sustain (above baseline level) when RH > 75:
i LaNinain 2010 and 2016
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Simple model based on negative binomial regression

Model 1:

Model 2:

Model 3:

Model 4:

CLIM = RR,RH,T

| oB.CLIM; oy

i oB.CLIM¢_y oy

i pB-CLIM,

| @B.CLIM¢4

Several alternatives of lag-lead
time dependencies on dengue
and climate were explored.
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Models were compared in describing the number of
dengue cases for 5 municipalities of Jakarta and ‘the
best’ one was selected using R and AIC
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Accuracy of the (historical) re-forecast?

Correlation:

* 0.85-0.91 for 1 month lead time,
e (0.7-0.76 for 2 months lead time,
* 0.52-0.63 for 3 months lead time.
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Threshold for warning categories?

Clustering with relative humidity

I —
8 1 -
L ]

IR

0.14 0.1

» Although IR is to be predicted, but to take action in the field,

006 0.02
PDF

information should be based on “warning categories”.

* Need to determine thresholds for IR categories.

* The thresholds should be set so that it is not too low (that
may cause frequent alarms) or too high (that may cause no

alarm).

Jakarta Pusat

The agreed thresholds were
discussed in a stakeholder meeting
(dialogue) with result as follows:

Safe :IR<3

Alert/Outbreak : IR =210
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Two products were co-developed for the dengue early warning:
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*  Epidemiological investigation

*  Outreach and education

*  Removal of mosquito breeding sites
Selective larvaciding

]

Prediction of dengue
incidence rate (IR)
level, up to three months
lead time.
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Confidence Probability .
- level
= High I > 90 %
[ 80% - 90%
. 70% - 80%
Moderate % 60% - 70%
o 50% - 60%
e [ | 40% - 50%
2 | Low [ 30% - 40%
3 I 20% - 30%
I 0% - 20%
4 <10%

106.7°E

106.75°E

106.8°E

106.85°E 106.9°E 106.95°E

WATCH

INCIDENT RATE 3 - 10

Epidemiological investigation
Outreach and education

Removal of mosquito breeding sites
Selective larvaciding

Focused fogging

A

Probability of exceeding threshold
of a climate index (RH) indicating
conditions favorable for dengue
outbreak, up to five months lead
time.

The follow-up actions corresponding to each
warning level/category that will be taken by
the Jakarta Regional Health Agency are also
provided as a general guidance.
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The way of dengue prediction via climate factor; a case study in Jakarta,
Indonesia

Ecological Complexity 39 (2019) 100768
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Dengue incidence has been increasing dramatically in the last few years. Tt is indicated thar this wide-spread of
dengue is due to climate vanability and population density in the affected regions. Climate change impacts on
ecosystem have been indicited as the main factor in the unpredictability of vector breeding behavior. 11 is necessary
that this climate factor should be well integrated into the dynamical model of dengue outhreak, This paper aims to

construct an early warning model for predicting dengue incidence based on rainfall, relative humidity, and dengue Assessing the interplay between dengue incidence and weather in Jakarta
inwidence data in Jakarta. The Ma used are dengue data n Jakarta obtaned (rom Jakara City Health Office : z 3 : :

and climate data from M ey, Cli lopy and Geophysics Agency (BMEG) in the period 2008-2016. via a CIUSterlng mtegrated multlple regression mOdel

Cros lation is used in d time-lag and analyzing the relationship between rainfafl, humidity and

P ; a i o b
dengue incidence, With time-lag multiple regression model which is based on rainfall, emperature, and relutive Muhammad Fakhruddin ,lPrama Setia PI..lLl'a 2 {(mla Putra Wijaya’, e d
humidity, the aplmlxmwl:lm of time-dependent dengue incidence constructed, Further improvement is made with Ardhasepa Sopaheluwakan’, Ratna Satyaningsih®, Kurnia Endah %Pmalasaﬂ » Mamenm ’

fon terms involving dengue incid The various madels with a Sumiati®, Sapto Wahyu Indratno®, Nuning Nuraini®, Thomas Gotz", Edy Soewono®

combination of factors are anal J.Ld based on the curve ﬁlun; :'lml factor :ilgm]n..nlhx:. The four best models *Faculty of Mathematics and Nairal Sciences, Instni: Tekmolog) Banding, B 01321 "
are obtmned and presented as considerution by d on mikers. This result can provide eardy warning dengoe " Mathematical Instinge, University of Koblens-Landau, Koblens, 56070, Germany
incidence quite accurately, which could he used for initial prevention steategy by the health authority. “ Center for Research and Development, Indonesion Agency for Mereorology, Climarology and Geophysics, Jakarm, 10720, Indonesia
" Center for Applied Climate Information, Indonesian Agency for Meteorology, Climatology and Geophysics, Jakarta, 10726, Indonesia
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one ding month lati

Keyword: Dengue, climate, correlation, regression

ARTICLE INFO ABSTRACT
Keywords Dengue incidence has been increasing dramatically in last few years with nearly four hundred million annual
Dengue cases It has been lated that the wide-spread of dengue be due to climate change and increased
) Rulehil exposure following the increasing human population in the affected regions, Climate change impacts on eco-
) umidity A
On going: s A system have also set a critical role in the unpredictability of veetor breeding behavior. A compelling strategy in

the modeling of dengue outbreak must therefore integrate climate factors inasmuch as they determinedly govern
incidence patterns, The aim of this paper is to construct a clustering integrated multiple regression model for
predicting dengue incidence rate based on incidence, rainfall, and humidity data, which renders early warning
information. The data used were dengue Incidence data in Jakarta obtained from Jakarta Health Office and

Clustering
Multiple regression.

Climate Factor Influencing the Spatio-Temporal Population S e e e e
. . tween dengue, rinfall, and relative humidity in Jakarta. Further improvement of the model was done by in-
Dynamics of Ae. Ageypti the preceding A dengue Incidence.as an additlanal correetion term n the

madel, I'|lr: best fittings in terms of outbreak catchment and minimal mean squared error were obtained from the
model variants involving the accumulated original and logarithm of the incidence rates respectively, Both the
historical incidence rate locale and centroids of the meteorological data related to the clustering as well as the
accumulated incidence rate serve as the key determinant for the upcoming inciden te., An optimal clustering

was determined In o way that the mean squared error achleves Itx foremost minimum, which almost coincides

Larvae - Mosquito model with the division into tertiles. These clustering sirategies can be utilized to provide & more accurate forecast of

ybpM(©) [1 = 2] = 8,,L(0) — wIL(D) = 8L (2)]
5 L(t) — .umM(t)

the ominows dengue incidence for a few weeks' lead-time.

dL(r)

dM(t)
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(i) dbd.bmkg.go.id 0% - & 1y
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PERINGATAN DINI DEMAM BERDARAH PREDIKSI ANGKA INSIDEN (AI) DBD )
DENGUE (DBD) DI DKI JAKARTA g 1 e i KOMPAS
Pota Prediksi Angka Insiden (Al}
‘Web ini menyediakan prediksi angka insiden DBD (per 100.000 penduduk) Demam Berdarah Dengue
hingga tiga bulan ke depan dan prediksi kelembaban udara (RH) tersedia hingga pm",]::::,:“z::;am =1 / BAGIKAN: oo @ d
lima bulan ke depan. / spada
e T pemprov Tetapkan gK‘: ‘SI:\th 2019

Peta prediksi kelembaban udara (refstive humidity, RH} menunjukkan L (] s aes 'a‘h\\\\ /Q““ DBD pada Febﬂ-‘a" al
probabiltas kesesuaian RH untuk vekter DBD. Semakin tinggi probabilitas maka o | (i o V.‘(\e " a‘-_‘ 35‘
semakin tinggi RH pert nyamuk Aedes - | O s Az 1D e{\ /e {\5\9
Asgepty yang kemudian berakibat pada meningkatnya penduduk yang terjangkit | 6 /50 P‘“
DBD. Angka yang ditampilkan di peta menunjukkan nilai rata-rata model prediksi 4 -/*aﬁo PREMIUM
- a=Ceo v

BUKG 9
Informasi cepat mengenai prediksi kejadian DBD ini disampaikan agar dapat ey TP et  wame  umew e

diambil langkah-langkah antisipasi sedini mungkin oleh pihak-pihak terkait. Dalam
penelitian ini, Badan Meteorclogi, Klimatologi dan Geofisika (BMKG) bersama
dengan Dinas Kesehatan DKI Jakarta dan Institut Teknologi Bandung (B}
bekerjasama untuk melakukan pengembangan model peringatan  dini PRED]KSI KESESUAU‘N RH

Jelang Waspada Kejadian Luar
Biasa DBD, Ini Langkah Pemprov DKI

Januari 2019

penyebaran penyakit demam berdarah berbasis iklim. d o i A | Peta e T
N T - | By
L A R L__“hemaie | 1
In Collaboration o | _mmTA.KW“s-“";m
¥ - " ria
& PEMERINTAH PROVINSI DKI JARARTA Tinggh i P Kesehatan DKI Jalkal il
: o=ty o da Februart dan Mare
® BapaN METEOROLOGI, KLIMATOLOGI DAN GEOFIsIKA (BMEG) A= o -,)‘Cﬁ“ \‘659 pada sk gk
£ N 0w as 2 11
® DiNas KESEHATAN ProvinsI DKI JakarTa ’ AT aniion 5 P W 6\3\’303 ot wilayah DKI -.-‘3 4 i
 INsTITUT TEKNOLOGI BANDUNG (ITB) i || roe g @ a@ e " o ¢ waspada Kejadian o
f e 39 e @ 499" 69" erdarah Dengue (OF!
I X oV e et o B
: N @ 0" so ¥ Lot
: : : o ! ge‘“ #‘\\0 of JAKARTA, KOMPAS.com - Pemerintah Provinsi
i a = e | e pe\‘ﬂ \3(\‘3 DKI Jakara tengah mengantisipasi Kejadian Luar
LI P “@Q‘ﬁ Biasa (KLB) Demam Berdarah Dengue (DBD) di

awal 2019

Kepala Dinas Kesehatan DKI Jakarta Widyastuti

* Early warning for dengue, 3 months lead time pmem i,
e http://dbd.bmkg.go.id
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% Climate Information for Forestry: EW for wildfire
Maluku _ _ Jawa __ Bali .
2% eome-=-2% 0% s 3
Sulawesi__--------Z
3% © 4 Luas Area Terbakar -9
Iz —Index Nino 3.4
Nusa_.”~ 24 -1 %
Tenggara = £
9% 5, S0 B
P 2
% 1 \A—N_J\A_/\'\ |
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Percentage of wildfire in Indonesia 2015- Burnt area using satellite derived estimate
2020 (Sipongi, Min. Env & Forestry, 2021) GFED?5 (blue) and Nino3.4 index (red) for the year 1997-2016
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Multivariate approach using Copula
(climate and sector indices / number of
hotspots) for climate information for
forestry.

Why this approach: possible to ‘connect”
probabilistic  seasonal forecast to
probabilistic sectoral information.

In WMO’s term: probabilistic seasonal
forecast — inline with objective seasonal
forecast

Climate Information for Forestry

Forestry. i

O Copula

If X is a random variable with vector X, X5, ..., X;;; and marginal CDF
Fx,, Fx, ... , Fx

m
* Copulais defined as a function with connects multivariate
distribution Fx and their univariate marginals Fx, (x;), as follows

Fxy = Cx (Fxl (x1), »Fxm(xm))
with Cy : [0,1]™ — [0,1].

* Assume that Fy , ..., Fx_ is continuous and differentiable, then Cx
is unique as follows

Cy(Uq, o, Upy) = f f cx (uy', ., up)dug - duyy,
0 0

with u; = FXj(xj). The function Cy is the Copula function and cy
is the pdf.
fx(x) = le (x1) "'me(xm) cCx(Uy, o, Upy)

* Joint pdfs can be written as a product of marginals fx , ..., fx, and
the pdf of copula c,,
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Joint PDF CH-Hots EI Nino %107 Joint PDF CH-Hots Normal %x107® Joint PDF CH-Hots La Nina
0000~ 10 10000~ — 10 0000~
AIC _-'3.';11{;?:“1 fl i A?guj 47%1};:;“ a A?guj zn%im
RMSE = 0.037579 [/ ! | RMSE = 0.026389 z'/ . I'I RMSE = 0.055801
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+= += +=
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|
I Probabilistic information on rainfall = probabilistic information on hotspots risk through conditional probability i
)

M.K. Najib, IPB, 2021
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“API KHATULISTIWA”
Verification for 4 month lead time
(Aplikasi Peringatan Dini Kebakaran Hutan dan

Tutupan Lahan Berbasis Hotspot dan Iklim Wilayah . VERIFIKASI AP KHATULISTIWA BULAN OKTOBER 2019
AS EAN) INITIAL TIME JULI 2019

Climate Index for Suitability of Hotspots Occurence .

Prediction for: August 2019 -
Initialization : August 2019 =

Z\iw

¥ mmm High .
; Moderate - -
| EE Low

25°N

50N |- g % - S Ch— B L T Ea E Hotspot SCORE OCT 2019

| init_jun M init_jul M init_aug M init_sep M init_oct

L]
L]
. 087 087 qogs 08 088

o~ . . o o e ) )
E - o - ~ S - - 3 - i
. GENL 3 ¥ ¥ - VY by L] & =
| @ ﬁ RS - s o [T
5°S T it .--. - = i - - -
IR ™ P T |
. e i~ : 2%
s n
I . ® | ! .
- - : : 31-50
100°E 110°E 120°E 130°E 140°E - -
@ Center for Research and Development BMKG - =5 0.06 006 0.07 404 g4
| 1 1

Akurasi miss_score




BNIKG Outreach of this information to the users

FDRS development

FDRS BMKG ‘SPARTAN' [hitps://www bmkg.go.id/cuaca/kebakaran-hutan.bmkg)
FDRS LAPAN (hitps://spbn.pusfatja.lapan.go.id/layers)

Ina-FDRS BPPT (https://inafdrs.ptpsw.bppt.go.id/)

FDRS BRG*

= Fire Risk System [FRS) CCROM-SEAP IPB (hitp://kebakaranhutan.or.id/)

= APFKHATULISTIWA (climate index for suitability of hotspot occurrence)

&0 center of BMKG (hitpy//puslitbang brmkg.go.id/karhutia/)

* Not yet lounched/foperationally




eme  closing pointers

® . T
: \ * General agreement: urgency to adapt to climate variability and
: change, now.

* There is still ample opportunities for climate services application in
South East Asia.

Questions:

* How can the society benefit from data and products from the
operational centers (and research results), to make sectoral /
tailored products for adaptation and mitigation?

* How can the research community help in expediting
operationalization of research results to operation?

* A WCRP research theme on application of climate information for
sectors?
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