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CHAPTER V 

CONCLUSION AND RECOMMENDATION 

 

5.1. Conclusion 

After research analysis, the result concluded as follow. 

1. Segments area discharge result disclosed that there are 14 segments, 15 

segments, and 16 segments inadequate after comparing design discharge in 

2, 5, and 10 years return period and existing discharge from segments area, 

2. Research area discharge result evince which research area design discharge  

for 2, 5, and 10 return period is inadequate compared with research canal 

existing discharge. 

3. Combining segments area discharge result and research area discharge result 

revealed that solutions needed are the solutions that can solve inadequate 

canal of random location of segments, one trajectory segments, and research 

canal. 

4. Certain canal unable to accommodate design discharge because of canal 

dimension lacking or canal capacity is not able to hold rainwater from 

design rainfall and needed to be expanded. 

5. In solving segments area discharge result for C1, C2, D2, D6, D8, D9, D18, 

D19, D24, E4, and E8 segment, infiltration wells needed in the calculation 

simultaneously are 3, 2, 3, 4, 3, 2, 15, 29, 33, 8, and 17 with location of 

infiltration wells of C2 located in D24 area of segment. 
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6. Increasing dimension of canal (drainage canal renovation) needs to be 

proceeded in E2 segment with expected dimension will be 1.2 m depth and 

0.5 width, F1 segment with 1 m depth and 0.7 width, F3 segment with 1 m 

depth and 0.7 width, F5 segment with 1.2 m depth and 1 m width and 

research canal with 1.5 m depth and and 1.5 width. 

7. Drainage canal renovation of research canal expected to be held in between 

Sembung River and Gajah Wong River. 

 

5.2. Recommendation 

After research result is found, suggested decision from research result 

detailed in description below. 

1. Increasing of dimension in certain drainage areas and placement of 

infiltration wells is needed to be executed, so that rainwater accommodated 

easily. 

2. Cleaning and maintaining drainage is important to keep the condition of 

canal with cooperation between government or related institutions and 

residents in research area to keep good condition of drainage. 

3. Ensuring data or documents (especially canal data) which needed as 

parameters from government or related institutions is able to be obtained so 

as to make analysis easier and as the genuine data source. 

4. Government or related institutions with drainage, water resources, and roads 

can immediately completing and working with public works data, so it can 

be used for further research. 



 

139 

REFERENCES 

 

Adimas, N. D., Hadi, M. P., 2016, Hubungan Genangan Banjir dengan 

Karakteristik Fisik Kawasan Perkotaan Yogyakarta, Jurnal Bumi Indonesia 

Vol. 5 no. 2  Yogyakarta: Universitas Gadjah Mada. 

Aprilia, R., 2014, Waspadai Bahaya Genangan Air Akibat Banjir, accessed on 

September 12, 2018, https://www.viva.co.id/berita/nasional/560693-

waspadai-bahaya-genangan-air-akibat-banjir. 

Butler, D., Davies, J. W., 2004, Urban Drainage 2nd Edition, New York: Spon 

Press. 

BBWSSO, 2011, Peta Stasiun Hidrologi – DAS Opak, Yogyakarta: Balai Besar 

Wilayah Sungai Serayu Opak. 

Dickinson, R., 2017, Runoff Coefficient in InfoSewer and InfoSWMM, accessed 

September 26, 2018, https://swmm5.org/2017/11/06/runoff-coefficient-in-

infosewer-and-infoswmm/. 

DPPKA, 2015, Peta DIY, accessed on August 6, 2018, 

http://dppka.jogjaprov.go.id/upload/files/peta_diy.jpg. 

Earth, G., 2019, Google Earth, accessed on July 6, 2019, Google Earth Pro 

Application. 

Eska, H., 2016, Sudahkah Anda Mengenal Aquaplaning? Ini Cara Mencegahnya, 

accessed on September 12, 2018, 

http://www.ototaiment.com/2016/05/19/12978/sudahkah-anda-mengenal-

aquaplaning-ini-cara-mencegahnya/. 

Finnemore, E. J., Franzini, J. B., 2009, Fluid Mechanics with Engineering 

Applications Tenth Edition, New York: Mc Graw Hill Education. 

Gertsman, B. B., 2007, t Table, accessed on September 22, 2018, 

http://www.sjsu.edu/faculty/gerstman/StatPrimer/t-table.pdf 

Haan, C. T., 1977, Statistical Methods in Hydrology, Iowa: Iowa State Pr. 

Hanafi, R., 2017, Jalan Adisucipto Yogya Tergenang, Arus Lalin Mengular 2 Km, 

accessed on August 28, 2018, https://news.detik.com/berita-jawa-tengah/d-

3743843/jalan-adisutjipto-yogya-tergenang-arus-lalin-mengular--2-km. 

Handajani, N., 2005, Analisa Distribusi Curah Hujan dengan Kala Ulang Tertentu, 

Jurnal Rekayasa Perencanaan, Vo. 1, No. 3, Juni 2005, UPN “Veteran” 

Jawa Timur, Indonesia. 

Hasmar, H. A. H., 2012, Drainasi Terapan, Yogyakarta: UII Press. 

Hatmoko, J. T., Suryadharma H., 2013, Prediksi Pencairan Tanah Akibat Gempa di 

Daerah Istimewa Yogyakarta (011G), Konferensi Nasional Tekik Sipil 7 

(KoNTekS 7), Surakarta: Universitas Sebelas Maret (UNS), October 24 – 

26, pp. G - 1 - G - 8. 

James, J., 2007, Table Z: Areas under the standard normal curve, accessed January 

15, 2019, https://people.richland.edu/james/fall11/m113/tables.pdf. 

Jogja, T., 2013, Jalan Timur Amplaz Banjir Lagi, accessed August 28, 2018, 

http://jogja.tribunnews.com/2013/02/06/jalan-timur-amplaz-banjir-lagi. 



140 

140 
 

 

KBBI, 2018, Kamus Besar Bahasa Indonesia, accessed September 19, 2018, 

https://kbbi.kemdikbud.go.id/. 

Maps, G., 2018, Google Maps, accessed on September 15, 2018, 

https://maps.google.com. 

Maps, G., 2019, Google Maps, accessed on July 6, 2019, https://maps.google.com. 

Murjana, A., 2018, Rumus Interpolasi-Pengertian, Macam-Macam, Contoh Soal, 

accessed January 16, 2018, https://rumusrumus.com/rumus-interpolasi/. 

Miguez, M. G., Rezende, O. M., Verόl, A. P., 2015, City Growth and Urban 

Drainage Alternatives: Sustainability Challenge, ASCE Journal, of Urban 

Planning and Development, Vol. 141, Issue 3 – September 2015. 

Montarcih, L., 2009(a), HIDROLOGI TSA-1 (Hidrologi Teknik Sumberdaya Air-

1), Malang: Penerbit Citra. 

Montarcih, L., 2009(b), Hidrologi Teknik Terapan, Malang: CV. Asrori Malang. 

Mustaqim, A., 2016, Intensitas Hujan Tinggi, Jalan Yogya-Solo Tergenang, 

accessed on August 28, 2018, 

http://jateng.metrotvnews.com/read/2016/02/28/491165/intensitas-hujan-

tinggi-jalan-yogya-solo-tergenang. 

Nugroho, W. S., 2017(a), Jalan Laksda Adi Sucipto Tergenang Air, accessed on 

August 28, 2018, http://jogja.tribunnews.com/2017/11/28/jalan-laksda-adi-

sucipto-tergenang-air. 

Nugroho, W. S., 2017(b), Hujan Reda, Genangan Air di Jalan Laksda Adi Sucipto 

Sekitar Amplaz Mulai Surut, accessed on August 28, 2018, 

http://jogja.tribunnews.com/2017/11/28/hujan-reda-genangan-air-di-jalan-

laksda-adi-sucipto-sekitar-amplaz-mulai-surut. 

Nurdiyansyah, H., 2017, Drainase Buruk AKibatkan Macet Ruas Jalan di 

Yogyakarta, accessed on August 28, 2018, 
https://news.okezone.com/view/2017/06/12/1/38472/drainase-buruk-

akibatkan-macet-ruas-jalan-di-yogyakarta. 

Pamungkas, D. A. P., 2017, Kapasitas Infiltrasi pada Berbagai Kerapatan Tajuk di 

Daerah Tangkapan Air (DTA) Gajah Mungkur, Wonogiri, Jawa Tengah, 

Final Project, Departemen Teknik Sipil, Sekolah Vokasi Universitas Gadjah 

Mada, Yogyakarta 

PKK, S., 2016, Ini Perbedaan Banjir dan Genagan Air, accessed on 28 September 

2018, http://pusatkrisis.kemkes.go.id/ini-perbedaan-banjir-dan-genangan-

air. 

Prasetya, B., 2017, Badai Cempaka Bakal Berlangsung Hingga Jumat, INi yang 

Harus Dilakukan Warga, accessed on August 28, 2018, 
http://www.jatengpos.com/2017/11/badai-cempaka-bakal-berlangsung-

hingga-jumat-ini-yang-harus-dilakukan-warga-872703. 

Pratista, M. P., 2017, Analisis Kondisi Infrastruktur Ruas Jalan Magelang dan 

Jalan Laksda Adisucipto Yogyakarta Berdasarkan Persyaratan Teknik 

Standar Laik Fungsi Jalan, Final Project, Departemen Teknik Sipil, Sekolah 

Vokasi Universitas Gadjah Mada, Yogyakarta. 

Prawaka F., Zakaria, A., Tugiono, S., 2016, Analisis Data Curah Hujan yang Hilang 

denagn Menggunkan Metode Normal Ration, Inversed Square Distancem 

dan Rata-rata Aljabar (Studi Kasus Curah Hujan Beberapa Stasiun Hujan 



141 

141 
 

 

Daerah Bandar Lampung), JRSDD September 2016, Vol. 4, No. 3, pp.397-

406. 

Reza, K., 2015, Hujan Deras Bikin Ruas Jalan Solo Tergenang, accessed on August 

28, 2018, http://jogja.tribunnews.com/2015/12/15/hujan-deras-bikin-ruas-

jalan-solo-tergenang. 

Sekarani, R., 2014, MUSIM HUJAN: Ring Road dan Depan Amplaz Juga Rawan 

Genangan, accessed on August 28, 2018, 

http://jogjapolitan.harianjogja.com/read/2014/11/20/512/553640/musim-

hujan-ring-road-dan-depan-amplaz-juga-rawan-genangan. 

Simtaru, 2018. Sistem Informasi Tata Ruang Dinas Pertanahan dan Tata Ruang 

Kabupaten Sleman, accessed on December 10, 2018, 

http://simtaru.slemankab.go.id/ 
Skybrary, 2017, Aquaplaning, accessed on September 12, 2018, 

https://www.skybrary.aero/index.php/Aquaplaning. 

Sleman, P., 2017, Hujan Lebat Disertai Angin Kencang Landa Sleman, accessed 

on September 12, 2018, https://mediacenter.slemankab.go.id/hujan-lebat-

disertai-angin-kencang-landa-sleman/. 

SNI 2415, 2016, Tata Cara Penghitungan Debit Banjir Rencana, Badan 

Standardisasi Nasional, Jakarta. 

SNI 8456, 2017, Sumur dan Parit Resapan Air Hujan, Badan Standardisasi 

Nasional, Jakarta. 

Soewarno, 1995(a), Hidrologi: Aplikasi Metode Statistik untuk Analisa Data Jilid 

1, Bandung: Penerbit Nova. 

Soewarno, 1995(b), Hidrologi: Aplikasi Metode Statistik untuk Analisa Data Jilid 

2, Bandung: Penerbit Nova. 

Stewart, D., 2012, Urban Drainage System, In Sayers, Paul B. (Eds.), Flood Risk: 

Planning, Design, and Management of Flood Defense Infrastructure, 

London: ICE Publishing. 

Striebig, B. A., Ogundipe, A. A., Papadakis, M., 2016, Engineering Applications in 

Sustainable Design and Development, Boston: Cengange Learning. 

Suparmanto, J., Bisri, M., Sayekti, R. W., 2012, Evaluasi dan Alternatif 

Penanggulangan Genangan Berbasis Konservasi Air di Kota Kupang DAS 

Dendeng – Merdeka Propinsi Nusa Tenggara Timur, Universitas 

Brawijaya: Jurusan Teknik Pengairan Fakultas Teknik, Universitas 

Brawijaya, Malang. 

Suripin, 2004, Sistem Drainase Perkotaan yang Berkelanjutan, Yogyakarta: Andi 

Offset (Penerbit Andi). 

Szafron, M., 2008, Table of F-statistics P=0.05, accesed on December 8, 2018, 

https://math.usask.ca/~szafron/Stats244/f_table_0_05.pdf. 

Triatmodjo, B., 2013, Hidrologi Terapan, Yogyakarta: Beta Offset Yogyakarta 

Tucci, C. E. M., 2001, Urban Drainage Issues in Developing Countries, In 

Maksimovic, Cedo, (Eds.), Urban Drainage in Specific Climates: Volume I 

Urban Drainage in Humid Tropics, Technical Documents in Hydrology No. 

40 Bo, 1, Paris: UNESCO. 



142 

142 
 

 

Utami, F. A. R., 2012, Analisis Genangan di Jalan Prof. Dr. Supomo, Surakarta, 

Final Project, Fakultas Teknik, Universitas Atma Jaya Yogyakarta, 

Yogyakarta. 

Waskita, D., 2016, Hati Hati Jalanan di Yogyakarta Mulai Digenangi Air, accessed 

on August 28, 2018, https://www.viva.co.id/berita/nasional/846285-hati-

hati-jalanan-di-yogyakarta-mulai-digenangi-air. 

Werdiono, D., 2008, Genangan Depan Ambarrukmo, Kapan Berakhir?, accessed 

on August 28, 2018, 

https://regional.kompas.com/read/2008/03/13/12092067/genangan.depan.a

mbarrukmo.kapan.berakhir. 

Wijaya, T., 2016, Tabel Nilai Kritis Distibusi T, accessed on December 12, 2018, 

https://www.slideshare.net/trisnadi16983/tabel-nilai-kritis-distribusi-t. 
Vaza, K., 2017, Hujan Deras, Jalan Jadi Sungai, accessed on August 28, 

https://www.youtube.com/watch?v=SwzvEsgfodc. 

 



 

 

APPENDICES 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



143 

 

Appendix 1 

 

 

Inundation in East Side of Ambarrukmo Plaza. 

Source: Jogja, 2013 

 

 

Inundation in Front of Ambarrukmo Plaza. 

Source: Sekarani, 2014 
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Inundation in the West Side of Perumnas Street T-Junction. 

Source: Reza, 2015 

 

 

Inundation Caused by Rain Intensity in the West Side of Perumnas Street T-

Junction. 

Source: Mustaqim, 2016 
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Inundation in Laksda Adisucipto Road in the West Side of Perumnas Street T-

Junction. 

Source: Waskita, 2016 

 

 

Traffic Jam Caused by Inundation. 

Source: Hanafi, 2017 
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Inundation in the West Side of Perumnas Street T-Junction. 

Source: Prasetya, 2017 

 

 

Poor Drainage Causing Traffic Jam Caused by Inundation in the West Side of 

Perumnas Street T-Junction. 

Source: Nurdiyansyah, 2017 
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Heavy Rain with Strong Wind Happened in Sleman. 

Source: Sleman, 2017 

 

 

Inundation in the West Side of Perumnas Street T-Junction Subsided. 

Source: Nugroho, 2017(b) 
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Appendix 2 

 

Appendix 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Wijaya, 2016 

 

 

 

 

 

 

CRITICAL VALUE OF T-DISTRIBUTION TABLE 
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Appendix 3 

 

Source: Szafron, 2008 
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Appendix 4 

Frequency Factors K for Gamma and Log-Pearson Type III Distributions 

SKEW COEFFICIENT 

Cs 

Recurrence Interval In Years 

1.0101 2 5 10 25 50 100 200 

Percent Chance (>=) = 1-F 

99 50 20 10 4 2 1 0.5 

3 -0.667 -0.396 0.420 1.180 2.278 3.152 4.051 4.970 

2.9 -0.690 -0.390 0.440 1.195 2.277 3.134 4.013 4.904 

2.8 -0.714 -0.384 0.460 1.210 2.275 3.114 3.973 4.847 

2.7 -0.740 -0.376 0.479 1.224 2.272 3.093 3.932 4.783 

2.6 -0.769 -0.368 0.499 1.238 2.267 3.071 3.889 4.718 

2.5 -0.799 -0.360 0.518 1.250 2.262 3.048 3.845 4.652 

2.4 -0.832 -0.351 0.537 1.262 2.256 3.023 3.800 4.584 

2.3 -0.867 -0.341 0.555 1.274 2.248 2.997 3.753 4.515 

2.2 -0.905 -0.330 0.574 1.284 2.240 2.970 3.705 4.444 

2.1 -0.946 -0.319 0.592 1.294 2.230 2.942 3.656 4.372 

2 -0.990 -0.307 0.609 1.302 2.219 2.912 3.605 4.298 

1.9 -1.037 -0.294 0.627 1.310 2.207 2.881 3.553 4.223 

1.8 -1.087 -0.282 0.643 1.318 2.193 2.848 3.499 4.147 

1.7 -1.140 -0.268 0.660 1.324 2.179 2.815 3.444 4.069 

1.6 -1.197 -0.254 0.675 1.329 2.163 2.780 3.388 3.990 

1.5 -1.256 -0.240 0.690 1.333 2.146 2.743 3.330 3.910 

1.4 -1.318 -0.225 0.705 1.337 2.128 2.706 3.271 3.828 

1.3 -1.383 -0.210 0.719 1.339 2.108 2.666 3.211 3.745 

1.2 -1.449 -0.195 0.732 1.340 2.087 2.626 3.149 3.661 

1.1 -1.518 -0.180 0.745 1.341 2.066 2.585 3.087 3.575 

1 -1.588 -0.164 0.758 1.340 2.043 2.542 3.022 3.489 

0.9 -1.660 -0.148 0.769 1.339 2.018 2.498 2.957 3.401 

0.8 -1.733 -0.132 0.780 1.336 1.993 2.453 2.891 3.312 

0.7 -1.806 -0.116 0.790 1.333 1.967 2.407 2.824 3.223 

0.6 -1.880 -0.099 0.800 1.328 1.939 2.359 2.755 3.132 

0.5 -1.955 -0.083 0.808 1.323 1.910 2.311 2.686 3.041 

0.4 -2.029 -0.066 0.816 1.317 1.880 2.261 2.615 2.949 

0.3 -2.104 -0.050 0.824 1.309 1.849 2.211 2.544 2.856 

0.2 -2.178 -0.033 0.830 1.301 1.818 2.159 2.472 2.763 

0.1 -2.252 -0.017 0.836 1.292 1.785 2.107 2.400 2.67 

0 -2.326 0.000 0.842 1.282 1.751 2.054 2.326 2.576 

-0.1 -2.4 0.017 0.846 1.27 1.716 2.000 2.252 2.482 

-0.2 -2.472 0.033 0.850 1.258 1.680 1.945 2.178 2.388 

-0.3 -2.544 0.050 0.853 1.245 1.643 1.890 2.104 2.294 

-0.4 -2.615 0.066 0.855 1.231 1.606 1.834 2.029 2.201 

-0.5 -2.686 0.083 0.856 1.216 1.567 1.777 1.955 2.108 

-0.6 -2.755 0.099 0.857 1.200 1.528 1.720 1.880 2.016 

-0.7 -2.824 0.116 0.857 1.183 1.488 1.663 1.806 1.926 

-0.8 -2.891 0.132 0.856 1.166 1.448 1.606 1.733 1.837 

-0.9 -2.957 0.148 0.854 1.147 1.407 1.549 1.660 1.749 
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Frequency Factors K for Gamma and Log-Pearson Type III Distributions 

(Continued) 

SKEW 

COEFFICIENT 

Cs 

Recurrence Interval In Years 

5 10 25 50 100 200   

Percent Chance (>=) = 1-F 

20 10 4 2 1 0.5   

-1 -3.022 0.164 0.852 1.128 1.366 1.492 1.588 1.664 

-1.1 -3.087 0.180 0.848 1.107 1.324 1.435 1.518 1.581 

-1.2 -3.149 0.195 0.844 1.086 1.282 1.379 1.449 1.501 

-1.3 -3.211 0.210 0.838 1.064 1.240 1.324 1.383 1.424 

-1.4 -3.271 0.225 0.832 1.041 1.198 1.270 1.318 1.351 

-1.5 -3.33 0.240 0.825 1.018 1.157 1.217 1.256 1.282 

-1.6 -3.880 0.254 0.817 0.994 1.116 1.166 1.197 1.216 

-1.7 -3.444 0.268 0.808 0.970 1.075 1.116 1.140 1.155 

-1.8 -3.499 0.282 0.799 0.945 1.035 1.069 1.087 1.097 

-1.9 -3.553 0.294 0.788 0.920 0.996 1.023 1.037 1.044 

-2 -3.605 0.307 0.777 0.895 0.959 0.980 0.990 0.995 

-2.1 -3.656 0.319 0.765 0.869 0.923 0.939 0.946 0.949 

-2.2 -3.705 0.330 0.752 0.844 0.888 0.900 0.905 0.907 

-2.3 -3.753 0.341 0.739 0.819 0.855 0.864 0.867 0.869 

-2.4 -3.800 0.351 0.725 0.795 0.823 0.830 0.832 0.833 

-2.5 -3.845 0.360 0.711 0.711 0.793 0.798 0.799 0.800 

-2.6 -3.899 0.368 0.696 0.747 0.764 0.768 0.769 0.769 

-2.7 -3.932 0.376 0.681 0.724 0.738 0.740 0.740 0.741 

-2.8 -3.973 0.384 0.666 0.702 0.712 0.714 0.714 0.714 

-2.9 -4.013 0.390 0.651 0.681 0.683 0.689 0.690 0.690 

Source: Haan, 1977 
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Appendix 5 
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Source: James, 2007 
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Appendix   6 

 

Source: Simtaru, 2018 
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Appendix 7 

Beran Validation 

No. Year Station Types of Station L1 (km) L1
2 (km) 

Monthly Maximum Rainfall Data (mm) 

January February March April May June July August September October November December 

1 1983 Beran Original   - 80 43 49 63 0 0 0 0 43 73 69 

  Bronggang Comparation 9.76 95.31 105            

  Santan Comparation 10.86 117.99 75            

  Tanjung Tirto Comparation 12.24 149.76 51            

  Pundong Comparation 21.18 448.38 90            

  Px (mm)   81.7432            

2 2010 Beran Original   - - - - - - - - - - - - 

  Nyemengan Comparation 13.97 195.16 23.8 43.8 59 48.1 57.5 50 49 28.8 47.8 30.8 70 57.6 

  Pundong Comparation 21.18 448.38 33 25 45 106 106 28 3.5 25 87 51 46 67 

  Siluk Comparation 27.09 733.73 40 26 27.8 55 80 32.9 10 25 38.1 52.9 56.4 48.1 

  Wanagama Comparation 33.96 1153.45 114 55.4 50 60 75 5.3 30 0 0 67.5 42 58 

  Px (mm)   36.40 37.94 50.49 63.63 73.57 38.41 31.15 24.77 51.22 41.96 59.95 58.47 

3 2016 Beran Original   - - - - - - - - - - - - 

  Angin-angin Comparation 4.95 24.50 55.8 42.5 61 42.4 23.6 64 44.3 15.2 34.6 21.2 49.9 86.8 

  Plataran Comparation 9.76 95.31 37.5 91.5 89 41.5 37 127 34.5 70.9 39.4 44.8 65 65 

  Nyemengan Comparation 13.97 195.16 32.5 32.5 73.8 90 55.7 76 55.8 32 10.4 75 64 70.4 

  Karang Ploso Comparation 14.16 200.58 25.8 77 82 75 34 75 42 69 46 64 36.2 75 

    Px (mm)     48.29 52.84 68.56 48.86 29.41 76.66 43.40 30.49 34.33 33.20 52.54 80.75 
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Santan Validation 

No. Year Station Types of Station L1 (km) L1
2 (km) 

Monthly Maximum Rainfall Data (mm) 

January February March April May June July August September October November December 

1 1984 Santan Original   82 102 38 91 - - - - - - - - 

  Tanjung Tirto Comparation 1.65 2.7225     26 26 22 31 32 48 53 108 

  Beran Comparation 10.8625 117.99     28 65 10 26 76 70 59 105 

  Prumpung Comparation 11.4125 130.25     25.8 54.3 3 100 78 53 44 77.2 

  Bronggang Comparation 12.1 146.41     0 11 6 9 70 80 75 125 

  Px (mm)       25.58 27.14 21.09 31.86 34.53 49.14 53.34 107.63 

2 1985 Santan Original   - - - - - - - - - - - - 

  Tanjung Tirto Comparation 1.65 2.7225 56 58 95 59 53 14 2 10 1 52 45 56 

  Beran Comparation 10.8625 117.99 41 84 73 53 47 105 8 19 6 15 65 115 

  Prumpung Comparation 11.4125 130.25 78 75 43 48 48 65 9 33 6 54 51 70 

  Bronggang Comparation 12.1 146.41 80 55 52 52 54 75 7 25 36 85 115 77 

  Px (mm)   56.53 58.85 92.75 58.53 52.79 18.05 2.36 10.91 1.82 51.81 46.78 57.92 

3 1986 Santan Original   - - - - - - - - - - - - 

  Tanjung Tirto Comparation 1.65 2.7225 120 111 78 40 6 32 2 0 29 22 67 96 

  Beran Comparation 10.8625 117.99 81 81 86 75 15 29 11 5 37 52 76 30 

  Prumpung Comparation 11.4125 130.25 22 2 65 43 7 46 1 21 49 79 56 38 

  Bronggang Comparation 12.1 146.41 71 43 145 105 11 36 5 17 45 38 70 49 

  Px (mm)   116.37 107.01 79.09 41.96 6.30 32.28 2.23 0.82 29.85 24.05 67.03 92.60 
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Santan Validation (Continued) 

No. Year Station Types of Station L1 (km) L1
2 (km) 

Monthly Maximum Rainfall Data (mm) 

January February March April May June July August September October November December 

4 1987 Santan Original   - - - 32 71 8 8 0 0 5 75 140 

  Tanjung Tirto Comparation 1.65 2.7225 88 50 50          

  Beran Comparation 10.8625 117.99 94 114 73          

  Prumpung Comparation 11.4125 130.25 90 99 53          

  Bronggang Comparation 12.1 146.41 168 50 59          

  Px (mm)   89.57 52.35 50.72          

5 2010 Santan Original   - - - - - - - - - - - - 

  Nyemengan Comparation 12.375 153.14 23.8 43.8 59 48.1 57.5 50 49 28.8 47.8 30.8 70 57.6 

  Pundong Comparation 18.5625 344.57 33 25 45 106 106 28 3.5 25 87 51 46 67 

  Siluk Comparation 21.3125 454.22 40 26 27.8 55 80 32.9 10 25 38.1 52.9 56.4 48.1 

  Wanagama Comparation 23.375 546.39 114 55.4 50 60 75 5.3 30 0 0 67.5 42 58 

  Px (mm)   40.69 38.41 49.66 63.33 74.01 36.39 30.23 23.44 48.17 43.76 58.80 58.13 

6 2016 Santan Original   - - - - - - - - - - - - 

  Karang Ploso Comparation 5.5 30.25 25.8 77 82 75 34 75 42 69 46 64 36.2 75 

  Plataran Comparation 10.23 104.65 37.5 91.5 89 41.5 37 127 34.5 70.9 39.4 44.8 65 65 

  Nyemengan Comparation 12.375 153.14 32.5 32.5 73.8 90 55.7 76 55.8 32 10.4 75 64 70.4 

  Angin-angin Comparation 14.025 196.7 55.8 42.5 61 42.4 23.6 64 44.3 15.2 34.6 21.2 49.9 86.8 

    Px (mm)     31.48 70.96 80.28 67.85 36.17 83.25 42.56 59.84 39.48 57.93 45.91 73.79 
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Nyemengan Validation 

No. Year Station Types of Station L1 (km) L1
2 (km) 

Monthly Maximum Rainfall Data (mm) 

January February March April May June July August September October November December 

1 1983 Nyemengan Original   50 60 60 - - - - - - - - - 

  Pundong Comparation 7.29 53.11    23 65 9 0 0 0 47 100 52 

  Santan Comparation 12.38 153.14    56 57 25 0 0 0 55 45 47 

  Tanjung Tirto Comparation 13.61 185.30    45 58 10 0 0 0 45 42 43 

  Beran Comparation 13.97 195.16    49 63 0 0 0 0 43 73 69 

  Px (mm)      36.03 62.2 10.78 0 0 0 47.58 77.41 52.16 

2 1984 Nyemengan Original   - - - - - - - - - - - - 

  Tanjung Tirto Comparation 13.61 185.30 86 66 59 101 26 26 22 31 32 48 53 108 

  Beran Comparation 13.97 195.16 58 129 56 40 28 65 10 26 76 70 59 105 

  Prumpung Comparation 16.64 276.81 64.7 122.4 44.1 44.2 25.8 54.3 3 100 78 53 44 77.2 

  Bronggang Comparation 21.73 471.98 55 113 53 50 0 11 6 9 70 80 75 125 

  Px (mm)   68.40 104.53 53.96 62.49 23.20 42.63 11.91 41.89 61.05 60.22 55.76 102.42 

3 1985 Nyemengan Original   - - - - - - - - - - - - 

  Pundong Comparation 7.29 53.11 87 83 108 33 32 32 0 0 5 24 164 48 

  Tanjung Tirto Comparation 13.61 185.30 56 58 95 59 53 14 2 10 1 52 45 56 

  Beran Comparation 13.97 195.16 41 84 73 53 47 105 8 19 6 15 65 115 

  Prumpung Comparation 16.64 276.81 78 75 43 48 48 65 9 33 6 54 51 70 

  Px (mm)   73.79 78.19 93.31 42.01 39.52 44.02 2.56 8.21 4.61 30.47 116.74 62.14 
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Nyemengan Validation (Continued) 

No. Year Station Types of Station L1 (km) L1
2 (km) 

Monthly Maximum Rainfall Data (mm) 

January February March April May June July August September October November December 

4 1986 Nyemengan Original   - - - - - - - - - - - - 

  Pundong Comparation 7.29 53.11 74 68 108 6 8 123 4 0 12 4 93 25 

  Tanjung Tirto Comparation 13.61 185.30 120 111 78 40 6 32 2 0 29 22 67 96 

  Beran Comparation 13.97 195.16 81 81 86 75 15 29 11 5 37 52 76 30 

  Prumpung Comparation 16.64 276.81 22 2 65 43 7 46 1 21 49 79 56 38 

  Px (mm)   76.92 69.83 95 26.35 8.65 85.05 4.43 3.08 22.72 22.63 82.05 38.83 

5 1987 Nyemengan Original   - - - - - - - - - - - - 

  Pundong Comparation 7.29 53.11 115 68 17 11 0 12 0 0 0 0 123 167 

  Tanjung Tirto Comparation 13.61 185.30 88 50 50 10 20 7 12 0 0 0 27 61 

  Beran Comparation 13.97 195.16 94 114 73 11 23 20 1 1 1 1 52 102 

  Prumpung Comparation 16.64 276.81 90 99 53 53 20 9 8 1 1 0 59 118 

  Px (mm)   104.58 75.6 35.1 15.44 9.04 12.10 3.00 0.27 0.27 0.16 89.23 134.17 

6 1988 Nyemengan Original   - - - - - - - - - - - - 

  Santan Comparation 12.38 153.14 115 252 161 87 111 96 5 10 0 141 85 79 

  Tanjung Tirto Comparation 13.61 185.30 46 150 40 24 86 82 10 8 0 55 33 73 

  Beran Comparation 13.97 195.16 73 150 45 15 47 29 1 8 3 112 47 56 

  Angin-angin Comparation 18.84 354.85 68 35 18 11 42 8 2 2 4.5 40 68 54 

  Px (mm)   78.761 167.2 77.9 40.54 77.9 62.437 4.90 7.81 1.41 95.84 58.66 67.89 
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Nyemengan Validation (Continued) 

No. Year Station Types of Station L1 (km) L1
2 (km) 

Monthly Maximum Rainfall Data (mm) 

January February March April May June July August September October November December 

7 1989 Nyemengan Original   - - - - - - - - - - - - 

  Pundong Comparation 7.29 53.11 23 62 71 19 56 54 57 27 0 29 47 52 

  Santan Comparation 12.38 153.14 92 115 116 38 52 114 263 106 0 208 141 99 

  Tanjung Tirto Comparation 13.61 185.30 46 66 42 21 20 85 115 40 0 57 31 78 

  Beran Comparation 13.97 195.16 60 46 105 47 21 117 70 24 5 68 65 93 

  Px (mm)   44.301 69.96 79.7 26.76 44.9 78.58 105.07 42.90 0.71 71.36 64.27 70.32 

8 1990 Nyemengan Original   - - - - - - - - - - - - 

  Pundong Comparation 7.29 53.11 63 42 52 27 13 9 7 16 0 13 17 66 

  Santan Comparation 12.38 153.14 158 112 97 76 11 52 36 59 11 54 19 132 

  Tanjung Tirto Comparation 13.61 185.30 66 86 50 66 10 22 7 27 14 15 29 75 

  Beran Comparation 13.97 195.16 74 53 68 60 56 32 31 63 2 25 55 147 

  Px (mm)   82.311 62.93 62.2 46.5 18.3 22.07 15.71 32.19 4.39 22.48 24.60 90.93 

9 1991 Nyemengan Original   - - - - - - - - - - - - 

  Pundong Comparation 7.29 53.11 110 98 95 27 28 2 0 0 0 0 35 38 

  Karang Ploso Comparation 11.55 133.40 62 102 80.5 36 4 0 0 0 0 15 23 42 

  Santan Comparation 12.38 153.14 141 259 101 109 25 0 0 0 0 0 127 143 

  Tanjung Tirto Comparation 13.61 185.30 88 129 82 47 68 0 0 0 0 0 20 64 

  Px (mm)   102.78 130.6 91.3 45.58 28.4 0.98 0 0 0 2.94 46.24 60.38 
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Nyemengan Validation (Continued) 

No. Year Station Types of Station L1 (km) L1
2 (km) 

Monthly Maximum Rainfall Data (mm) 

January February March April May June July August September October November December 

10 1992 Nyemengan Original   - - - - - - - - - - - - 

  Karang Ploso Comparation 11.55 133.40 42 53 71 112 27.5 12 8 88 25 38.5 51 65 

  Santan Comparation 12.38 153.14 149 207 195 156 110 113 35 41 83 84 85 83 

  Tanjung Tirto Comparation 13.61 185.30 69 83 120 86 34 2 26 90 22 82 55 47 

  Beran Comparation 13.97 195.16 65 126 39 110 10 8 0 0 0 1 76 53 

  Px (mm)   81.201 115.8 108 117.6 47.2 35.83 17.47 57.57 34.55 52.34 66.14 63.33 

11 1993 Nyemengan Original               

  Pundong Comparation 7.29 53.11 70 76 70 32 15 8 17 0 0 0 43 64 

  Santan Comparation 12.38 153.14 98 40 60 87 21 45 0 8 0 0 41 84 

  Tanjung Tirto Comparation 13.61 185.30 97 29 42 76 37 14 2 1 0 0 73 80 

  Beran Comparation 13.97 195.16 86 28 56 90 54 22 0 1 0 3 119 74 

  Px (mm)   81.442 55.52 62 56.91 25 17.64 9.22 1.75 0 0.43 58.00 71.47 

12 1995 Nyemengan Original   - 62 39 45 0 41 19 0 0 20 95 120 

  Pundong Comparation 7.29 53.11 30            

  Karang Ploso Comparation 11.55 133.40 81.4            

  Santan Comparation 12.38 153.14 56            

  Tanjung Tirto Comparation 13.61 185.30 92            

  Px (mm)   53.258            
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Nyemengan Validation (Continued) 

No. Year Station Types of Station L1 (km) L1
2 (km) Monthly Maximum Rainfall Data (mm) 

      January February March April May June July August September October November December 

13 1996 Nyemengan Original   - - - - - - - - - - - - 

  Santan Comparation 12.38 153.14 78 57 40 25 11 0 0 5 0 49 125 76 

  Tanjung Tirto Comparation 13.61 185.30 56 59 19 49 13 0 14 23 0 55 74 59 

  Beran Comparation 13.97 195.16 41 49 28 54 26 8 1 7 0 47 86 79 

  Bronggang Comparation 21.73 471.98 67 27 60 27 16 23 0 13 0 27 87 74 

  Px (mm)   60.70 52.11 33.1 39.73 16.1 4.68 4.21 11.49 0 47.72 96.02 71.79 

14 1997 Nyemengan Original   - - - - - - - - - - - - 

  Pundong Comparation 7.29 53.11 108 98 25 22 8 0 0 0 0 0 0 61 

  Santan Comparation 12.38 153.14 67 72 12 90 10 0 0 0 0 0 10 34 

  Tanjung Tirto Comparation 13.61 185.30 54 78 25 52 10 0 0 0 0 3 24 37 

  Beran Comparation 13.97 195.16 51 148 25 27 58 0 6 0 0 1 22 51 

  Px (mm)   84.28 97.4 22.6 39.6 15.8 0 0.86 0 0 0.59 8.57 51.05 

15 2000 Nyemengan Original   - - 105 76 25 76 0 0 0 51 78 50 

  Pundong Comparation 7.29 53.11 29.7 56.8           

  Karang Ploso Comparation 11.55 133.40 65 13.4           

  Santan Comparation 12.38 153.14 54 81           

  Tanjung Tirto Comparation 13.61 185.30 58 61           

  Px (mm)   44.76 53.02           
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Nyemengan Validation (Continued) 

No. Year Station Types of Station L1 (km) L1
2 (km) Monthly Maximum Rainfall Data (mm) 

      January February March April May June July August September October November December 

16 2002 Nyemengan Original   76 73 58 98 40 0 0 0 0 0 - - 

  Bedugan Comparation 5.78 33.35           41 29 

  Pundong Comparation 7.29 53.11           44 16 

  Gemawang Comparation 9.76 95.31           57 32 

  Karang Ploso Comparation 11.55 133.40           36 29 

    
Px (mm) 

  
   0 0 0 0 0 0 0 0 0 0 43.80 25.81 
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Appendix 8                                                                       

Maximum Rainfall 

No. Year Station 

Monthly Maximum Rainfall Data (mm) 
Max. Rainfall 

(mm) 

3 Stations Max. Rainfall 

(mm) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1 1983 Beran 81.74 80 43 49 63 0 0 0 0 43 73 69 81.74 

81.74   Santan 75 65 68 56 57 25 0 0 0 55 45 47 75 

  Nyemengan 50 60 60 36.03 62.21 10.78 0 0 0 47.58 77.41 52.16 77.41 

2 1984 Beran 58 129 56 40 28 65 10 26 76 70 59 105 129 

129   Santan 82 102 38 91 25.58 27.14 21.09 31.86 34.53 49.14 53.34 107.63 107.63 

  Nyemengan 68.40 104.53 53.96 62.49 23.20 42.63 11.91 41.89 61.05 60.22 55.76 102.42 102.42 

3 1985 Beran 41 84 73 53 47 105 8 19 6 15 65 115 115 

116.74   Santan 56.53 58.85 92.75 58.53 52.79 18.05 2.36 10.91 1.82 51.81 46.78 57.92 92.75 

  Nyemengan 73.79 78.19 93.31 42.01 39.52 44.02 2.56 8.21 4.61 30.47 116.74 62.14 116.74 

4 1986 Beran 81 81 86 75 15 29 11 5 37 52 76 30 86 

116.37   Santan 116.37 107.01 79.09 41.96 6.30 32.28 2.23 0.82 29.85 24.05 67.03 92.60 116.37 

  Nyemengan 76.92 69.83 94.96 26.35 8.65 85.05 4.43 3.08 22.72 22.63 82.05 38.83 94.96 

5 1987 Beran 94 114 73 11 23 20 1 1 1 1 52 102 114 

140   Santan 89.57 52.35 50.72 32 71 8 8 0 0 5 75 140 140 

  Nyemengan 104.58 75.60 35.05 15.44 9.04 12.10 3.00 0.27 0.27 0.16 89.23 134.17 134.17 

6 1988 Beran 73 150 45 15 47 29 1 8 3 112 47 56 150 

252   Santan 115 252 161 87 111 96 5 10 0 141 85 79 252 

  Nyemengan 78.76 167.21 77.94 40.54 77.92 62.44 4.90 7.81 1.41 95.84 58.66 67.89 167.21 

7 1989 Beran 60 46 105 47 21 117 70 24 5 68 65 93 117 

263 
  Santan 92 115 116 38 52 114 263 106 0 208 141 99 263 

  Nyemengan 44.30 69.96 79.68 26.76 44.86 78.58 105.07 42.90 0.71 71.36 64.27 70.32 105.07 



165 

 

Maximum Rainfall (Continued) 

No. Year Station 

Monthly Maximum Rainfall Data (mm) 

Max. Rainfall (mm) 3 Stations Max. Rainfall (mm) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

8 1990 Beran 74 53 68 60 56 32 31 63 2 25 55 147 147 

158   Santan 158 112 97 76 11 52 36 59 11 54 19 132 158 

  Nyemengan 82.31 62.93 62.17 46.50 18.33 22.07 15.71 32.19 4.39 22.48 24.60 90.93 90.93 

9 1991 Beran 65 126 39 110 10 8 0 0 0 1 76 53 126 

259   Santan 141 259 101 109 25 0 0 0 0 0 127 143 259 

  Nyemengan 102.78 130.64 91.35 45.58 28.43 0.98 0 0 0 2.94 46.24 60.38 130.64 

10 1992 Beran 98 77 48 107 56 6 17 86 32 99 93 44 107 

207   Santan 149 207 195 156 110 113 35 41 83 84 85 83 207 

  Nyemengan 81.20 115.80 108.08 117.57 47.22 35.83 17.47 57.57 34.55 52.34 66.14 63.33 117.57 

11 1993 Beran 86 28 56 90 54 22 0 1 0 3 119 74 119 

119   Santan 98 40 60 87 21 45 0 8 0 0 41 84 98 

  Nyemengan 81.44 55.52 61.97 56.91 24.97 17.64 9.22 1.75 0 0.43 58.00 71.47 81.44 

12 1994 Beran 70 65 82 52 37 0 0 0 0 24 43 55 82 

123   Santan 55 94 123 53 25 0 0 0 0 16 37 90 123 

  Nyemengan 36.3 49.4 62.9 55.3 5.5 0 0 0 0 0.2 14.8 23 62.9 

13 1995 Beran 75 64 63 43 27 43 59 0 4 41 131 66 131 

138   Santan 56 84 51 98 10 38 36 0 0 30 138 99 138 

  Nyemengan 53.258 62 39 45 0 41 19 0 0 20 95 120 120 

14 1996 Beran 41 49 28 54 26 8 1 7 0 47 86 79 86 

125   Santan 78 57 40 25 11 0 0 5 0 49 125 76 125 

  Nyemengan 60.70 52.11 33.09 39.73 16.13 4.68 4.21 11.49 0 47.72 96.02 71.79 96.02 
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Maximum Rainfall (Continued) 

No. Year Station 

Monthly Maximum Rainfall Data (mm) 

Max. Rainfall (mm) 3 Stations Max. Rainfall (mm) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

15 1997 Beran 51 148 25 27 58 0 6 0 0 1 22 51 148 

148   Santan 67 72 12 90 10 0 0 0 0 0 10 34 90 

  Nyemengan 84.28 97.40 22.63 39.60 15.81 0 0.86 0 0 0.59 8.57 51.05 97.40 

16 1998 Beran 38 124 43 46 34 99 51 23 17 78 71 96 124 

129   Santan 71 94 56 94 23 112 42 42 17 93 102 35 112 

  Nyemengan 61 81 61 69 13 129 92 26 20 78 76 60 129 

17 1999 Beran 53 72 86 74 73 15 39 1 5 66 47 59 86 

131   Santan 91 49 131 113 100 12 40 0 8 20 74 90 131 

  Nyemengan 91 50 69 71 67 0 35 0 0 35 53 58 91 

18 2000 Beran 94 90 82 74 55 27 15 2 1 105 78 0 105 

105   Santan 54 81 82 48.8 18.7 51.3 3.5 16.7 10 21 44.5 60.1 82 

  Nyemengan 44.758 53.019 105 76 25 76 0 0 0 51 78 50 105 

19 2001 Beran 58 49 101 38 33 66 6 0 2 114 134 37 134 

134   Santan 99 41 54.8 101 0 63 0 0 0 52 80 84 101 

  Nyemengan 123 71 61 67 30 18 7 0 0 50 77 42 123 

20 2002 Beran 54 93 56 41 49 0 4 0 0 4 96 101 101 

101   Santan 80 80 57 63 34 0 0 0 0 0 53 48 80 

  Nyemengan 76 73 58 98 40 0 0 0 0 0 43.80 25.81 98 

21 2003 Beran 87 93 63 49 57 11 0 0 11 27 59 69 93 

196   Santan 58 196 52 25 86 9 0 0 0 0 50 51 196 

  Nyemengan 83.2 146 75 10 56 7.9 0 0 0 38 50.6 57.5 146 
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Maximum Rainfall (Continued) 

No. Year Station 

Monthly Maximum Rainfall Data (mm) 

Max. Rainfall (mm) 3 Stations Max. Rainfall (mm) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

22 2004 Beran 101 64 52 25 39 6 17 3 2 29 83 169 169 

184   Santan 110 184 76 26 55 0 0 0 0 13 76 86 184 

  Nyemengan 148.5 84 129.5 96 38.7 9.5 15 0 0 18.4 33.2 66.7 148.5 

23 2005 Beran 79 62 57 45 6 16 13 7 18 60 31 144 144 

171.5   Santan 145 80 55 45 0 0 0 0 0 68 37 77 145 

  Nyemengan 106.3 107 93 46.2 0 24.5 33.6 0 0 50 46.8 171.5 171.5 

24 2006 Beran 63 59 41 33 44 19 3 0 18 3 12 144 144 

185   Santan 65 92 52 34 20 0 0 0 0 68 23 86 92 

  Nyemengan 185 59.2 87.5 36.2 76.2 0 0 0 0 0 12 53.5 185 

25 2007 Beran 18 81 82 67 55 14 0 1 1 69 92 84 92 

157   Santan 37 72 58 49 0 0 0 0 0 26 58 157 157 

  Nyemengan 20.8 85.3 51 60 19 27.5 9.8 9 0 36 50.7 80.6 85.3 

26 2008 Beran 53 76 122 48 33 21 0 0 23 66 129 41 129 

129   Santan 65 55 27 68 64 10 0 0 0 59 42 46 68 

  Nyemengan 30 76.8 46.9 44.8 0 16.8 0 0 9.5 79.5 78.5 46.5 79.5 

27 2009 Beran 70 48 112 105 61.5 10 1 0 2 32 101 93 112 

133.5   Santan 60 98 97 57 68 14.5 1 0 0.5 74 45 57 98 

  Nyemengan 63 77 48.4 40 66 49.5 1 0 0.2 22 51 133.5 133.5 

28 2010 Beran 36.40 37.94 50.49 63.63 73.57 38.41 31.15 24.77 51.22 41.96 59.95 58.47 73.57 

74.01   Santan 40.69 38.41 49.66 63.33 74.01 36.39 30.23 23.44 48.17 43.76 58.80 58.13 74.01 

  Nyemengan 23.8 43.8 59 48.1 57.5 50 49 28.8 47.8 36.4 70 57.6 70 
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Maximum Rainfall (Continued) 

No. Year Station 

Monthly Maximum Rainfall Data (mm) 

Max. Rainfall (mm) 3 Stations Max. Rainfall (mm) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

29 2011 Beran 121 97 45 59.1 67.5 0 0 0 3.04 18.8 64 77 121 

121.00   Santan 60 53.7 94 75.6 70 0 0.4 0 0.3 6 97 80 97 

  Nyemengan 59.5 67 49.2 114 83.3 10 0 0 0 40 78 80 114 

30 2012 Beran 220 106 78 63 68 1.4 1 0 2 54 135 104 220 

220   Santan 80 74 58 49 33 3.3 0 0 0 34 129 101 129 

  Nyemengan 120 126.7 71.6 72.5 31.5 1.8 0 0 0 60.7 59 110.6 126.7 

31 2013 Beran 94 77 76.1 109 72 58 36 11 4.9 97 46.8 87 109 

109   Santan 67 105 56 105 67 95 46 1.1 1.7 26 96 99 105 

  Nyemengan 101 63.5 36.3 90.2 41.5 30.8 21 0 0 31 54.5 84 101 

32 2014 Beran 67 121 66 60 83.1 29.1 37.2 1 0 0 71.4 84 121 

121   Santan 77 55 46 93 7.7 5.4 10.4 2.6 0 0 77 57 93 

  Nyemengan 49.5 56.8 81 110.3 17.6 85 49.7 0 0 0 84.5 73 110.3 

33 2015 Beran 87 53.3 78.3 111 47.3 0.4 0 0 0 0 45 62.6 111 

123   Santan 65.6 123 53.3 101 77.9 35.7 0 0 0 0 38.6 68 123 

  Nyemengan 65.6 70.5 68.5 84.5 41.2 46.2 0 0 0 0 63.4 20.7 84.5 

34 2016 Beran 48.29 52.84 68.56 48.86 29.41 76.66 43.40 30.49 34.33 33.20 52.54 80.75 80.75 

90   Santan 31.48 70.96 80.28 67.85 36.17 83.25 42.56 59.84 39.48 57.93 45.91 73.79 83.25 

    Nyemengan 32.5 73.8 90 55.7 76 55.8 32 10.4 75 64 70.4 51 90 
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Appendix 9 

Segments Area Covered Table 

Segments Type of Area Area (m2) Area (Ha) Coef. Runoff Coefficient (C) Segments Type of Area Area (m2) Area (Ha) Coef. Runoff Coefficient (C) 

A1 Asphalt 1395.10 0.14 0.95 0.95 D2 High Density Housing 2788.00 0.28 0.6 0.62 

A2 Asphalt 637.65 0.06 0.95 0.95  Asphalt 131.40 0.01 0.95 
 

0.95 
A3 Asphalt 946.43 0.09 0.95 0.95 D3 Asphalt 131.40 0.01 0.95 

B1 Asphalt 21.45 0.00 0.95 0.95 D4 Asphalt 107.00 0.01 0.95 
0.95 

0.95 
B2 Asphalt 239.50 0.02 0.95 0.95 D5 Asphalt 107.00 0.01 0.95 

B3 Asphalt 14.75 0.00 0.95 0.95 D6 High Density Housing 3536.00 0.35 0.6 0.61 

B4 Asphalt 98.50 0.01 0.95 0.95  Asphalt 74.00 0.01 0.95  

B5 Asphalt 10.10 0.00 0.95 0.95 D7 Asphalt 74.00 0.01 0.95 0.95 

B6 Asphalt 199.00 0.02 0.95 0.95 D8 High Density Housing 2315.00 0.23 0.6 0.62 

B7 Asphalt 9.40 0.00 0.95 0.95  Asphalt 138.50 0.01 0.95  

B8 Asphalt 114.50 0.01 0.95 0.95 D9 High Density Housing 1814.00 0.18 0.6 0.61 

B9 Asphalt 14.85 0.00 0.95 0.95  Asphalt 66.50 0.01 0.95  

B10 Asphalt 710.80 0.07 0.95 0.95 D10 Asphalt 8.80 0.00 0.95 0.95 

B11 Asphalt 639.03 0.06 0.95 0.95 D11 Asphalt 136.50 0.01 0.95 0.95 

B12 Asphalt 931.50 0.09 0.95 0.95 D12 Asphalt 5.15 0.00 0.95 0.95 

C1 Education 2049.00 0.20 0.9 0.9 D13 Asphalt 100.50 0.01 0.95 0.95 

C2 Asphalt 786.00 0.08 0.95 0.95 D14 Asphalt 10.40 0.00 0.95 0.95 

C3 Single Trade and Services 10814.00 1.08 0.95 

0.95 

D15 Asphalt 327.35 0.03 0.95 0.95 

 Asphalt 803.95 0.08 0.95 D16 Asphalt 290.50 0.03 0.95 0.95 

D1 Asphalt 610.50 0.06 0.95 0.95 D17 Asphalt 439.20 0.04 0.95 0.95 
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Segments Area Covered Table (Continued) 

Segments Type of Area Area (m2) Area (Ha) Coef. Runoff Coefficient (C) Segments Type of Area Area (m2) Area (Ha) Coef. Runoff Coefficient (C) 

D18 High Density Housing 15704.00 1.57 0.6 0.61 E3 Asphalt 26.20 0.00 0.95 0.95 

 Asphalt 313.00 0.03 0.95  E4 High Density Housing 7228.00 0.72 0.6 
0.62 

 
D19 Education 9708.00 0.97 0.9 0.80  Asphalt 452.50 0.05 0.95 

 High Density Housing 4993.00 0.50 0.6  E5 Asphalt 271.50 0.03 0.95 
0.95 

0.95 
 Asphalt 506.70 0.05 0.95  E6 Asphalt 14.45 0.00 0.95 

D20 Asphalt 18.60 0.00 0.95 0.95 E7 Asphalt 271.50 0.03 0.95 0.95 

D21 Asphalt 506.70 0.05 0.95 0.95 E8 High Density Housing 16772.00 1.68 0.6 0.62 

D22 Asphalt 17.90 0.00 0.95 0.95  Asphalt 967.40 0.10 0.95  

D23 High Density Housing 2167.00 0.22 0.6 0.62 E9 Asphalt 32.05 0.00 0.95 0.95 

 Asphalt 118.50 0.01 0.95  E10 Asphalt 879.50 0.09 0.95 0.95 

D24 Single Trade and Services 21319.00 2.13 0.95 0.95 F1 Very High Density Housing 13233.00 1.32 0.95 0.95 

 Asphalt 973.05 0.10 0.95   Asphalt 594.45 0.06 0.95  

D25 Asphalt 17.05 0.00 0.95 0.95 F2 Asphalt 332.50 0.03 0.95 0.95 

D26 Asphalt 575.50 0.06 0.95 0.95 F3 Asphalt 967.40 0.10 0.95 
0.95 

0.95 
D27 Asphalt 12.95 0.00 0.95 0.95 F4 Asphalt 332.50 0.03 0.95 

D28 Asphalt 164.00 0.02 0.95 0.95 F5 Tier Trade and Services 13191.00 1.32 0.7 

0.58 D29 Asphalt 15.45 0.00 0.95 0.95  High Density Housing 12173.00 1.22 0.6 

D30 Asphalt 176.95 0.02 0.95 0.95  Wetland Agriculture 28973.00 2.90 0.5 

D31 Asphalt 526.50 0.05 0.95 0.95  Asphalt 1730.55 0.17 0.95  

E1 Asphalt 19.60 0.00 0.95 0.95 G1 Asphalt 296.50 0.03 0.95 0.95 

E2 Very High Density Housing 8989.00 0.90 0.95 
0.95 

 

G2 Asphalt 633.50 0.06 0.95 0.95 

 Asphalt 313.00 0.03 0.95 G3 Asphalt 11.00 0.00 0.95 0.95 
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Segments Area Covered Table (Continued) 

Segments Type of Area Area (m2) Area (Ha) Coef. Runoff Coefficient (C) 

G4 Asphalt 1206.00 0.12 0.95 0.95 

H1 Tier Trade and Services 4063.00 0.41 0.95 

0.73 

 Asphalt 460.50 0.05 0.95 

H2 Asphalt 132.25 0.01 0.95 0.95 

H3 High Density Housing 9538.00 0.95 0.6 

0.61 
 Asphalt 183.00 0.02 0.95 

H4 Asphalt 78.65 0.01 0.95 0.95 

H5 Single Trade and Services 60222.00 6.02 0.95 

0.95 
 Asphalt 1178.50 0.12 0.95 

H6 Asphalt 170.25 0.02 0.95 0.95 

 

 

 

 

 

 

 

 

 


