1]

DAFTAR PUSTAKA

X. Lu, S. Y. Teh, C. J. Tay, N. F. A. Kassim, P. S. Fam, and
E. Soewono, “Application of multiple linear regression model and
long short-term memory with compartmental model to forecast dengue
cases in selangor~aldysias based /\on') ¢limate variables,” Infectious
Disease  Modelling,” vol. 10, pp. 240-256, 2025. [Online|. Available:

https://doi.org/10.1016/j.idm.2024:10.007

S. Bhatt, P.|W. Gething, O. J. Brady, J. P. Messina, A. W. Farlow,
C. L. Moyes, and S. 1. Hay, “The global distribution and burden of
dengue,” Nature, vol. 496, no. 7446, pp. 504-507, 2013. [Online|. Available:

https://doiiorg/10.1038 /nature12060

J. P. Messina, O. J. Brady. N. Golding, M. U. Kraemer, G. R. W.
Wint, S. E{VRay,, and-=S- I. Hay, “The currento’and future global
distribution and population at risk of dengue,” Nature microbiology,
vol. 4, mo. 9, pp. 1508-1515, 2019. [Online]. Available:  https:

//doi.org/10.1038 /s41564-019-0476-8

S. P. M. Wijayanti and D. S. S. Rejeki, “Analisis spasial terhadap kejadian
demam berdarah dengue (dbd) di indonesia: A systematic review,” Holistik
Jurnal Kesehatan, vol. 19, no. 2, pp. 155-168, 2025. [Online]. Available:

https://e-jurnal.iphorr.com/index.php/hjk/article/download/1180,/1466

94


https://doi.org/10.1016/j.idm.2024.10.007
https://doi.org/10.1038/nature12060
https://doi.org/10.1038/s41564-019-0476-8
https://doi.org/10.1038/s41564-019-0476-8
https://e-jurnal.iphorr.com/index.php/hjk/article/download/1180/1466

[5]

S. Polwiang, “The seasonal reproduction number of dengue fever: impacts
of climate on transmission,” PeerJ, vol. 3, p. e€l069, 2015. [Online].

Available: https://doi.org/10.7717 /peerj.1069

N. Nuraini, I. S. Fauzi, M. Fakhruddin, A. Sopaheluwakan, and E. Soewono,
“Climate-based dengue model in Semarang, Indonesia: Predictions and

descriptive analysis,” Infectious Disease Modelling, vol. 6, pp. 598-611,

2021. [Online]. Available:.-https://dot-org/40.1016/j.idm.2021.03.005

A. K. Supriatna, H-" Husniah, E. Soewono, B. Ghosh, Y. Purwanto, and
E. Nurlaelah.| “Age-dependent survival rates in sir-si dengue transmission
model and /its application considering human vaccination and wolbachia
infection in mosquitoes,” Mathematics, vol. 10, no. 21, p. 3950, 2022.

[Online|. Available: https:/}/doiorg/10.3390 /math10213950

W. Anggraeni, R. Nurmasari, E. Riksakomara, F/ Samopa, R. P.
Wibowo, T. L. Cendro, and-Pujiadi, “Modified regression approach
for predicting number-of.dengue feveraincidents in malang indonesia,”
Procedia  Computer Science,  vol. 124, pp. 142-150, 2017. [Online].

Available: https://doi.org/10.1016/j.procs.2017.12.140

H. Meileni, “Pengembangan Model Support Vector Machine (SVM) dan
Geospatial Artificial Intelligence (GeoAlI) untuk Prediksi Wilayah Endemis
Demam Berdarah,” Disertasi, Universitas Sriwijaya, Palembang, Indonesia,

2025, program Studi Doktor Ilmu Teknik, Fakultas Teknik.

95


https://doi.org/10.7717/peerj.1069
https://doi.org/10.1016/j.idm.2021.03.005
https://doi.org/10.3390/math10213950
https://doi.org/10.1016/j.procs.2017.12.140

[10]

[11]

[12]

[13]

[14]

[15]

Y. Cheng, C. Rong, T. Xu, X. Tan, and Y. Bai, “Dengue fever prediction
based on meteorological features and deep learning models,” Infectious
Disease Modelling, vol. 11, no. 2, pp. 683-700, jun 2026. [Online].

Available: https://doi.org/10.1016/;.idm.2025.12.010

C. W. Morin, A. C. Comrie, and K. C. Ernst, “Climate and
dengue transmission: evidence and implications,” Environmental Health
Perspectives, vol. 121, no.44=12-pp-1264=1272, 2013. [Online]. Available:

http://dx.doijorg/10-1289/ehp:1306556

M. Fakhruddin, P. S. Putra, K. P. Wijaya, Al Sopaheluwakan,
R. Satyaningsih, K. E. Komalasari, Mamenund, Sumiati, S. W. Indratno,
N. Nuraini] T. Gotz, and E. Soewono, “Assessing the interplay between
dengue incidence and weather in jakarta 'via a clustering integrated
multiple regression model,” FEcological Complezity, vol. 39, p. 100768,

2019. [Online}.-Available: https://doi.org/10.1016 /j:idm.2021.03.005

W. E. Boyce and R. C: DiPrima/ Elémentary. Differential Fquations and

Boundary Value Problems.—.John Wiley & Sons, 2012.

J. K. Kim, K. Josi¢, and M. R. Bennett, “The relationship between
stochastic and deterministic quasi-steady state approximations,” BMC
Systems Biology, vol. 9, no. 1, p. 87, 2015. [Online]. Available: https:

//bmcsystbiol.biomedcentral.com /articles/10.1186/s12918-015-0218-3

K. Kim, J. K. Josi¢ and M. R. Bennett, “The validity of quasi-steady-

state approximations in discrete stochastic simulations,” Biophysical

96


https://doi.org/10.1016/j.idm.2025.12.010
http://dx.doi.org/10.1289/ehp.1306556
https://doi.org/10.1016/j.idm.2021.03.005
https://bmcsystbiol.biomedcentral.com/articles/10.1186/s12918-015-0218-3
https://bmcsystbiol.biomedcentral.com/articles/10.1186/s12918-015-0218-3

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Journal, vol. 107, no. 3, pp. 783-793, 2014. [Online]. Available:

https://www.sciencedirect.com/science/article/pii/S0006349514006183

J. H. Byun et al., “Enhancing viral dynamics modeling: validity conditions
for gssa,” BMC Biology, vol. 23, no. 1, p. 54, 2025. [Online|. Available:

https://bmcbiol.biomedcentral.com /articles/10.1186 /s12915-025-02354-0

R. A. B. Bond et al., “Practical error analysis of the quasi-steady-state
approximation,” Quaestiones Mathéematicae, voly23, no. 4, pp. 449-462,

2000. [Online]. Available: https://doi.org/10.2989/16073600009485963

S. Lynch, | Dynamical Systems with  Applications Using Mathematica,
3rd ed. Cham, Switzerland: Birkhauser, 2017. [Online]. Available:

https://doilorg/10.1007/978-3-319-58724-3

H. K. Khalil, ' Nonlinear Systems, 3rd ed. Prentice Hall, 2002.

H. Anton and C. Rorres, Elementary Linear Algebra:_Applications Version,

11th ed. John Wiley & Sons,2014.

W. G. Kelley and A. C. Peterson, The Theory of Differential Equations:

Classical and Qualitative, 2nd ed. Springer, 2010.

O. Diekmann, J. A. P. Heesterbeek, and M. G. Roberts, “The construction
of next-generation matrices for compartmental epidemic models,” Journal
of the Royal Society Interface, vol. 7, no. 47, pp. 873-885, 2010. [Online].

Available: https://doi.org/10.1098 /rsit.2009.0386

97


https://www.sciencedirect.com/science/article/pii/S0006349514006183
https://bmcbiol.biomedcentral.com/articles/10.1186/s12915-025-02354-0
https://doi.org/10.2989/16073600009485963
https://doi.org/10.1007/978-3-319-58724-3
https://doi.org/10.1098/rsif.2009.0386

23]

[25]

[26]

[27]

M. Martcheva, An Introduction to Mathematical Epidemiology, ser. Texts

in Applied Mathematics. Boston, MA: Springer US, 2015, vol. 61.

Budiman, “Climate Change and the Global Expansion of Dengue Fever:
Epidemiological Trends and Public Health Challenges,” Jurnal Riset
Kualitatif dan Promosi Kesehatan, vol. 1, no. 2, pp. 87-99, 2022. [Online].

Available: |https://doi.org/10.61194/jrkpk.v1i2.658

B. R. Egid, M. Gerlibaly, JS.| K\ (Dadze) B: Iamgang, P. J. McCall,
L. Sedda, K. H. Toe, and A. L. Wilson, “Réview of the ecology and
behaviour of Aedes aegypti and» Aedes albopictus in western africa
and implications for vector control,” Current Research in Parasitology
& Vector-Borne Diseases, vol. 2, p. 100074, 2022. [Online]. Available:

https://doi.org/10.1016/j.crpvbd.2021.100074

N. A. M. H. Abdullah, N. C. Dom, S. A. Salleh, H. Salim, and N. Precha,
“The association between dengue case and climate: A systematic review
and meta-analysis,” One: Hédalth{ p.~100452;, 2022, [Online]. Available:

https://doi.org/10.1016/j-onehlt.2022.100452

B. Doeurk, S. Leng, Z. Long, P.-O. Maquart, and S. Boyer, “Impact
of temperature on survival, development and longevity of Aedes aegypti
and Aedes albopictus (diptera: Culicidae) in phnom penh, cambodia,”
Parasites & Vectors, vol. 18, no. 1, p. 362, 2025. [Online]. Available:

https://doi.org/10.1186/s13071-025-06892-y

98


https://doi.org/10.61194/jrkpk.v1i2.658
https://doi.org/10.1016/j.crpvbd.2021.100074
https://doi.org/10.1016/j.onehlt.2022.100452
https://doi.org/10.1186/s13071-025-06892-y

28]

[29]

[30]

[31]

[32]

E. P. Astuti, P. W. Dhewantara, H. Prasetyowati, M. Ipa, C. Herawati,
and K. Hendrayana, “Paediatric dengue infection in Cirebon, Indonesia:
a temporal and spatial analysis of notified dengue incidence to inform

surveillance,” Parasites €& Vectors, vol. 12, no. 1, 2019. [Online]. Available:

https://doi.org/10.1186/s13071-019-3446-3

J. Reinhold, C. Lazzari, and C. Lahondere, “Effects of the Environmental
Temperature on Aedes_ aegypti—and—Aedes._albopictus Mosquitoes: A
Review,” Insects,” vol..9s—mor4;p—158,. 2018 [Online]. Available:

https://doiiorg/10.3390/insects9040158

K. K. Paul, P. Dhar-Chowdhury, C. E. Haque, H. M. Al-Amin, D. R.
Goswami, M./ A. H. Kafi, M. A} Drebot, L. R. Lindsay, G. U. Ahsan, and
W. A. Brooks, “Risk factors for the presence of dengue vector mosquitoes,
and determinants of their prevalence and larval site selection in dhaka,
bangladesh|? PLOS ONE, vol. 13, no. 6, p. 0199457, 2018. [Online].

Available: https://doi.org/10:1371 /journal.pone.0199457

E. Vynnycky and R. White, An wntroduction to infectious disease modelling.

Oxford University Press, 2010.

J.-Q. Chen, Y.-L. He, Y.-C. Cheng, P. Fournier-Viger, and J. Z.
Huang, “A multiple kernel-based kernel density estimator for multimodal
probability density functions,” FEngineering Applications of Artificial
Intelligence, vol. 132, p. 107979, 2024. [Online]. Available: https:

//doi.org/10.1016/j.engappai.2024.107979

99


https://doi.org/10.1186/s13071-019-3446-3
https://doi.org/10.3390/insects9040158
https://doi.org/10.1371/journal.pone.0199457
https://doi.org/10.1016/j.engappai.2024.107979
https://doi.org/10.1016/j.engappai.2024.107979

[33]

[34]

[35]

[37]

[38]

P. Dierckx, “An algorithm for smoothing, differentiation and integration

7

of experimental data using spline functions,” Journal of Computational
and Applied Mathematics, vol. 1, no. 3, pp. 165-184, 1975. [Online].

Available: https: //doi.org/10.1016/0771-050X(75)90034-0

M. Mili¢, J. Milojkovi¢, and M. Jeremié¢, “Optimal neural network
model for short-term prediction of confirmed cases in the COVID-19
pandemic,” Mathematics,vel=10;1020;p=3804, 2022. [Online]. Available:

https://doi.org/10:3390/math 10203804

R. J. Hyndman and G. Athanasepoulos, Forecasting: Principles and
Practice, 2nd ed. Melbourne, Australia:  OTexts, 2018. [Online].

Available: https://otexts.com/fpp2/

D. C. Montigomery and G. 'G. Peck, Elizabeth A. Vining, Introduction to
Linear Regression Analysis, 5th ed. Hoboken, New Jersey: John Wiley &

Sons, 2012.

R. Vusvitasaril\S. Nugroho, and S. Akbar, ‘Kajiarc/hubungan koefisien
korelasi Pearson (p), Spearman-Rho (r), Kendall-Tau (7), Gamma (G),
dan Somers (d,,),” Jurnal Ilmiah MIPA, vol. 4, pp. 372-381, 2008.

[Online]. Available: https://api.semanticscholar.org/CorpusID:148509065

G. T. Wilson, “Time series analysis: Forecasting and control, 5th edition,
by george e. p. box, gwilym m. jenkins, gregory c. reinsel greta m.
ljung,” Journal of Time Series Analysis, vol. 37, no. 5, pp. 709-711, 2016.

[Online]. Available: https://doi.org/10.1111/jtsa.12194

100


https://doi.org/10.1016/0771-050X(75)90034-0
https://doi.org/10.3390/math10203804
https://otexts.com/fpp2/
https://api.semanticscholar.org/CorpusID:148509065
https://doi.org/10.1111/jtsa.12194

[39]

[40]

[41]

[42]

[43]

[44]

C. Spearman, The Proof and Measurement of Association between Two

Things. New York: Dover Publications, 1961.

J. D. Hamilton, Time Series Analysis. Princeton: Princeton University

Press, 2020.

V. N. Vapnik, The Nature of Statistical Learning Theory, 2nd ed. New

York: Springer, 2000.

A. J. Smola and B. Scholkopfy ' ‘Al tutorial “on support vector regression,”
Statistics and Computing, vol. 14, no. 3, pp. 199-222, 2004. [Online].

Available: https://doi.org/10.1023/B:STCO.0000035301.49549.88

Dinas Kesehatan Provinsi “DKI Jakarta. (2025) Pejabat Pengelola
Informasi dan Dokumentasi (PPID) Dinas Kesehatan Provinsi DKI
Jakarta. Pemerintah Provinsi DKI Jakarta. Diakses pada 7 Oktober 2025.

[Online]. Available: https://ppid-dinkes.jakarta.go.id/

Badan Meteorologi, Klimatologi, dan-Geofisika (BMKG). (2025) Badan
Meteorologi, Khimatolegi, dan Geofisika Republik Indonesia. Pemerintah
Republik Indonesia. Diakses pada 7 Oktober 2025. [Online]. Available:

https://www.bmkg.go.id/

Badan Pusat Statistik Provinsi DKI Jakarta. (2025) Badan Pusat Statistik
Provinsi DKI Jakarta. Pemerintah Republik Indonesia. Diakses pada 7

Oktober 2025. [Online]. Available: https://jakarta.bps.go.id/

101


https://doi.org/10.1023/B:STCO.0000035301.49549.88
https://ppid-dinkes.jakarta.go.id/
https://www.bmkg.go.id/
https://jakarta.bps.go.id/

	KATA PENGANTAR
	ABSTRAK
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL
	PENDAHULUAN
	Latar Belakang
	Rumusan Masalah
	Tujuan Penelitian
	Sistematika Penulisan

	LANDASAN TEORI
	Persamaan Diferensial
	Sistem Persamaan Diferensial Biasa
	Quasi-Steady State Approximation
	Titik Ekuilibrium dan Kestabilannya
	Matriks Jacobian dan Nilai Eigen
	Bilangan Reproduksi Dasar
	Kriteria Routh–Hurwitz
	Variabel Iklim Penyebab Penyakit DBD
	Suhu
	Kelembapan Relatif
	Curah Hujan

	Preprocessing Data
	Multiple-Kernel Smoothing

	Cubic Spline
	Pengukuran Keakuratan Prediksi
	Root Mean Square Error
	Mean Absolute Error
	Koefisien Determinasi

	Cross Correlation Time Lag
	Autoregressive
	Support Vector Regression

	METODE PENELITIAN
	Studi Literatur dan Data
	Konstruksi Model Matematis
	Analisis Kestabilan dan Korelasi Variabel Iklim
	Simulasi Numerik dan Validasi
	Penarikan Kesimpulan dan Penyusunan Laporan Akhir

	HASIL DAN PEMBAHASAN
	Konstruksi Model SIR-UV
	Quasi-Steady State Approximation
	Analisis Kestabilan Model
	Titik Ekuilibrium Bebas Penyakit DBD
	Bilangan Reproduksi Dasar
	Titik Ekuilibrium Endemik Penyakit DBD
	Analisis Kestabilan Titik Ekuilibrium

	Analisis Data
	Deskripsi Data
	Smoothing Data
	Analisis Estimasi Rata-Rata Laju Gigitan Nyamuk per Minggu Berdasarkan Model SIR-UV
	Fitting Data
	Estimasi Nilai Rata-Rata Laju Gigitan Nyamuk per Minggu yang Dipengaruhi Variabel Iklim Menggunakan Machine Learning SVR
	Fitting Data Kasus DBD Berdasarkan Estimasi Nilai Rata-Rata Laju Gigitan Nyamuk per Minggu yang Dipengaruhi Variabel Iklim

	Simulasi Numerik Titik Ekuilibrium Bebas Penyakit DBD
	Simulasi Numerik Titik Ekuilibrium Endemik Penyakit DBD

	PENUTUP
	Kesimpulan
	Saran

	DAFTAR PUSTAKA
	LAMPIRAN
	RIWAYAT HIDUP PENULIS



