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1. Summary 

The Sustainable Development Goal (SDG) 11 objectives in Southeast Asia, especially in 

Indonesia, Malaysia, and Vietnam, are intricately connected to urban spatial planning as a vital 

instrument for realising sustainable cities. Since the Southeast Asia is urbanizing rapidly, this 

project initiated the development of a prototype for Science-Based Urban Spatial Planning 

(SciBUSP), recognising the imperative for a novel, data-informed approach to urban planning. 

SciBUSP amalgamates geospatial intelligence, satellite remote sensing, and AI-driven analytics 

to deliver real-time evidence-based insights that can guide policy and decision-making processes. 

Those technologies have greatly expanded to planners, yet the human and institutional capacity 

to use those resources coherently remains uneven across region. This project addresses that gap 

by combining a concept and practical toolkit with a structured capacity-building programme and 

a rigorous evaluation framework. As the SciBUSP initiative aims to strengthen the capacity of 

the early careers professional in Southeast Asia, a  comprehensive capacity buildings programme 

was implemented, consisting of a Training of Trainers (ToT), followed by a series of national and 

regional workshops within Southeast Asia  

 The project pursues objective,  there is to implement a comprehensive capacity-building 

program that empowers early careers, through training workshops and collaborative projects, 

enabling them to manage and apply Big Earth Data tools effectively through the SciBUSP 

initiative. The methodology comprised preparatory coordination, co-design dan development of 

SciBUSP toolkit and instruments through three focus group discussions, and a hybrid kick-off 

meeting, prior to cascading capacity building an its evaluations.  

 A ToT was held in Jakarta from April 13 to 19, 2026 for early careers from Indonesia,  

Malaysia, and China, Experts also invited from Indonesia, Bangladesh and China.  The TOT 

resulted five qualified as Master Trainers, just below the target of six. The master trainers then 

led a national workshop di Bogor, Indonesia, held from 5 to 10 July 2026, attended by 47 

participants. Then, a regional workshop di Kuala Lumpur Malaysia, hosted by Universiti 

Teknologi Malaysia (UTM), held on 26 August to September 1st 2026, attended by 25 participants.  

Because Hanoi workshop cannot be proceeded, Vietnamese participants jointed the Kuala 

Lumpur event. Together the two workshops reached more than 60 participants that meet the 

project target.  

 Proficiency and effectiveness of the workshop was evaluated using Kirkpatrick’s model, 

Hake normalised gain and Cohen’s effect sized. Across 44 participants with matched assessment, 

self-assessed understanding rose from 3.47 to 4.15 on a five-point scale, a normalised gain of 

0.445 (*p* < 0.001; *d*z = 0.94), and the proportion rated of proficient double from 31.8 % to 

63.6 % from both workshops. The two produced statistically indistinguishable raw gains (+0.69 

in Bogor  and +0.67 in Kuala Lumpur) with no detectable heterogeneity, confirming that the 

programme performed consistently. All seven curriculum topics improved the participants 

knowledge significantly, and  provides further evidence of The SciBUSP workshop’s effectiveness, 

particularly in strengthening participants‘ knowledge, practical competencies, and self-reported 

readiness to apply SciBUPS concept and tool in their future urban planning activities. 
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2. Objectives 

The overall aim of this project was to implement a comprehensive capacity-building 

programme that empowers early careers, to manage and apply Big Earth Data through training 

workshops and collaborative projects, effectively through the SciBUSP initiative. The specific 

objective;  

a. To enhance the capacity of the early careers from Southeast Asia, particularly 

Indonesia, Malaysia and Vietnam, to serve as Master trainers of the SCiBUSP initiative; 

and 

b. To promote SciBUSP initiative among stakeholders, especially early – careers 

professionals within Southeast Asia in support SDG 11 
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3. Outputs, Outcomes and Impacts 

Table 1. Outputs, outcomes, impacts 

 

Level No. Item Indicator Target 
(time/ 

Participants)  

Achievement 
(time/ 

Participants) 

Status Means of verification 

 Preparation 

Output 1 Focus group discussions Number of FGDs 
held 

1 3 Achieved 3 Nov 2025, 9 Jan 2026, 5 Mar 
2026; photos, record of 
attendance 

 2 Kick-off meeting Number of 
Participants 

30 35 Achieved 3 November 2025, hybrid format; 
record of attendance 

 Workshops 

 3 Training of Trainers, 
Jakarta 

Number of 
Participants 

20 25 Achieved 13–19 April 2026; attendance 
records  

  4 Certified Master Trainers Number of persons 6 5 Not 
achieved 

Master Trainer certificate 

  5 National workshop, Bogor Number of 
Participants 

20 47 Achieved 5–10 July 2026; attendance 
records 

  6 Regional workshop, Kuala 
Lumpur (UTM) 

Number of 
Participants 

20 24 Achieved 26 August – 1 September 2026; 
attendance records 

  7 Early-career professionals 
trained (Bogor and Kuala 
Lumpur) 

Total participants 60 60 Achieved Combined attendance records of 
the two workshops 

 SciBUSP Prototype 

  8 SciBUSP prototype Prototype 
operational and 
validated 

1 1 Achieved Prototype URL;  or https://scibusp-
rtm.tail6bc308.ts.net/  
Copy right certificate 

  9 Training modules, 
guidelines and case studies 

Set of materials  1 1 Achieved Appendix-2 

https://scibusp-rtm.tail6bc308.ts.net/
https://scibusp-rtm.tail6bc308.ts.net/
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Level No. Item Indicator Target 
(time/ 

Participants)  

Achievement 
(time/ 

Participants) 

Status Means of verification 

  10 Open-access data 
repository 

Repository 
operational 

1 1 Achieved https://rin.brin.go.id  
  

  11 Project report Number of reports 1 1 Achieved Final report to APN 

  12 International publication Number of 
publications 

1 
 

In progress Submit to APN 

        

Outcome 13 Participants' 
understanding 
improvement 

Pre-pots composite’s 
gain (pooled) 

 
0.347-0.415 Achieved 44 matched participants; Hake 

method 

  14 Participants showing 
improvement 

% of participants 
improving (pooled) 

 
72.7% Achieved 32 of 44 participants 

  15 Participants reaching 
proficiency 

% with a final score 
of 4.0 or above 
(pooled) 

 
63.6% Slightly Not 

achieved 
From pooled training, Malaysia 
achieved, Indonesia not achieved 

  16 Practical competence with 
the SciBUSP Toolkit 

% proficient on the 
practical subscale 

 
52.3% Achieved Bogor 35.7%; Kuala Lumpur 81.3% 

  17 Participant satisfaction % agreeing (score of 
4 or above) 
(pooled) 

 
85.1% Achieved Average of 51 post-assessment 

respondents 

  18 Intention to apply the 
knowledge 

% agreeing 
(pooled) 

 
92.2% Recorded Highest-rated item in the 

evaluation 

        

Impact 19 Evidence-based planning 
practice 

Spatial plans 
drawing on SciBUSP 
outputs 

    Not yet 
measured 

Follow-up survey six months after 
the final workshop 

 

https://rin.brin.go.id/
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4. Key facts/figures 

 

3 focus group discussions and 1 hybrid kick-off meeting with 35 participants informed the co-

design of the SciBUSP toolkit and assessment instruments 

 

  
1st Focus group discussion held on November 3th 2025 in BRIN office Cibinong, combining 
both  in-person and virtual, with total 16 participants. The meeting focused on urban 
development projects using satellite data and socioeconomic information, with presentations 
on development patterns, sustainability challenges, and sustainable urban development 
concepts in Indonesia. Researchers discussed various applications of Earth observation data 
for sustainable development goals, including monitoring environmental changes and 
supporting urban planning. The participants explored data collection challenges, particularly 
regarding social media data access and restrictions, and discussed the development of the 
SciBUSP platform with emphasis on climate change considerations and potential case studies. 
Besides that, a project using the rapid method to analyze urban development using real-time 
satellite data and socioeconomic information. Professor Dewayany presented results showing 
the development patterns of Tangerang and surrounding cities from 1998 to 2024, highlighting 
population changes and infrastructure developments. The project aims to equip young 
scientists with skills to use big data in urban planning through workshops with Malaysia, 
Vietnam, and China, targeting the training of 6 master trainers and 60 early career 
professionals. 

Participants: 
1. Dr. Ir. Alinda F. M. Zain, M.Si, IPB 

university 
2. Rama Yahan Gusta (Jakarta Smart 

City) 
3. Dr. Albertus Sulaiman, BRIN 
4. Dewayany Sutrisno, BRIN  
5. Bowei Chen, Aerospace Information 

Research Institute Chinese Academy 
of Sciences 

6. Nguyen Ngoc Thang, Institute of 
Geography, Vietnam Academy of 
Science and Technology 

7. Suzanna Binti Noor Azmy, Universiti 
Teknologi Malaysia 

1. Prabu Kresna Putra, BRIN  
2. Aninda Wisaksanti Rudiastuti, BRIN 
3. Boby Bagya Pratama, BRIN  
4. Ayub Sugara, Universitas Bengkulu  
5. Robby Arifandri, NTU 
6. Yosef Prihanto, BRIN 
7. Dionysius Bryan Sencaki, BRIN 
8. Hari Prayogi, BRIN 

9. M.Iqbal Habibie, BRIN 
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2nd FGD was conducted on 19 february 2026 at the BRIN Office, Cibinong, Bogor, Indonesia. 

A total of approximately 21 participants. The small group of FGD was discussed regarding 

the result of Kick-off meeting, the planning to strengthen the SciBUSP methodology, The 

criatreia for master trainers and workshop participants. 

Participants 

1. Prof. Dr.  Dewayany Sutrisno, BRIN  
2. Boby Bagja Pratama, BRIN 
3. Prabu Kresna Putra, BRIN  
4. Dionysius Bryan Sencaki, BRIN 

Hari Prayogi, S.Si., M.Si, BRIN 
5. Aninda Wisaksanti Rudiastuti, 

S.Pi., BRIN 
6. Dr. Yosef Prihanto 
7. Dr. Heru Santoso 
8. Robby Arifandri 
9. Eka Dewi 
10. Yuliana Suliwowati 

11. Yeli Sarvina 
12. Soni Aulia  
13. Nguyen Ngoc Thang 
14. Bowei Chen 
15. Unggul 
16. Ida Narulita 
17. Yudhi Fanggiadae 
18. Nartono 
19. Sriyono 
20. Suci 
21. Eko Hardi  

 

  
The 3rd FGD was conducted on 5 March 2026 at the BRIN Office, Cibinong, Bogor, Indonesia, 
and was organized in a hybrid format, combining both in-person and virtual participation. A 
total of approximately 10 participants . The team discussed accessing and using SDG SAT data 
for their urban sprawl research project. Bowei explained the process for submitting a proposal 
to access the data, which requires a short proposal and geo-shape files for the study regions. 
They discussed the resolution of SDG SAT data, which is 10-meter after pan sharpening, and 
the need to convert NDVI values to reflectance. The team considered using alternative data 
sources like land use/land cover products for more efficient urban sprawl detection. Bowei 
recommended exploring the PLUS model for future urban sprawl predictions, though Markov 
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chain models were also discussed. The group also addressed challenges with collecting social 
media data due to changes in Twitter's policies, with Bowei suggesting streaming recent data 
as a potential workaround. The team also reviewed a web-based system prototype developed 
by Prabu's team for predicting urban sprawl, with Professor Bowei offering feedback on 
improving the model complexity while maintaining a web-friendly interface. 

Participants 
1. Prof. Dr.  Dewayany Sutrisno, BRIN  
2. Boby Bagja Pratama, BRIN 
3. Prabu Kresna Putra, BRIN 
4. Dionysius Bryan Sencaki, BRIN 
5. Hari Prayogi, S.Si., M.Si, BRIN 
6. Aninda Wisaksanti Rudiastuti, 

S.Pi., National University of 
Singapore 
 

7. Ayub Sugara, Universitas Bengkulu 
8. Bowei Chen, Aerospace Information Research 

Institute Chinese Academy of Sciences 
9. Dr. Albertus Sulaiman 
10. Dr. Ati Rahadiati 

 

 

  

  
Kick -off Meeting was conducted on Monday, 7 january 2026 in Bogor, Indonesia, and was 
organized in a hybrid format, combining both in-person and virtual participation. A total of 
approximately 35 participants attended the meeting, including 23 participants onsite and 12 
participants online. The meeting focused on various aspects of urban spatial planning and the 
application of remote sensing technology for sustainable development, with presentations 
covering data sharing systems, environmental assessments, and challenges in different regions 
including China, Vietnam, and Malaysia. Dr. Chen presented on the SDG1 Open Science 
Project, highlighting their global data sharing system that provides access to satellite imagery 
and other data for research purposes. He showcased various applications of their technology, 
including urban development monitoring and environmental assessments in different regions, 
including China. Thang Nguyen then gave a brief overview of how remote sensing technologies 
can support sustainable urban spatial planning in Vietnam, focusing on applications like urban 
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land use mapping, flood risk assessment, and urban heat island analysis. Participants 
discussed the implementation of science-based results from remote sensing to improve social 
well-being, addressing issues like traffic congestion, urban sprawl, and loss of green space. The 
conversation concluded with discussions on smart city concepts, urban water management in 
the Greater Jakarta area, and the need for integrated spatial planning and research 
collaboration between universities and government agencie 

Participants 

Offline Online 
1. Dr.Rachman Kurniawan 
2. Dr. Albertus Sulaiman 
3. M. Iqbal Habibie, Ph.D  
4. Oni Bibin Bintoro, Ph.D 
5. Dr. Alinda FM. Zain 
6. Dr. Janthy T. Hidayat  
7. Dr. Agustan 
8. Dr. Arifin Rudyanto 
9. Dr. Asep Karsidi 
10. Rahan Yama Gusta 
11. Prof. Dr. Johnson L. Gaol 
12. Prof. Dr. Drs. Supriatna 
13. Dr. Hayati Sari Hasibuan Meilia DR 
14. Marine Kenzi Martasuganda 
15. Fajri Ramdhani 
16. Dr. Novi Susetyo 
17. Dr. Dipl.-Ing. (FH) Budi Heru Santosa 
18. Aninda Wicaksanti 
19. Prabu Kresna Putra 
20. D. Bryan Sencaki 
21. Hari Prayogi 
22. Boby Bagja Pratama 
23. Prof. Dr. Dewayany S. 

1. Dr. Yosef Prihanto 
2. Dr.-Ing. Widodo Setiyo Pranowo 
3. Ayub Sugara 
4. Dr. Suzanna binti Noorazmi 
5. Nguyen Ngoc Thanh 
6. Bowei Chen, PhD 
7. Tanjil Sowgat PhD 
8. Dr. Sharina Tariq  
9. Robby Arifandri, 
10. Dr. Laras tursilawati 
11. Dr. Ati Rahadiati 
12. Dr. Bono Pranoto 

 

 

20 early-career professionals from Indonesia, Malaysia and China attended the Training of 

Trainers in Jakarta (13–19 April 2026), of whom 5 qualified as certified Master Trainers 
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The ToT was held in Jakarta from 13 to 19 April 2026 and was attended by 25 participants 

from Indonesia, Malaysia, Vietnam, Bangladesh and China together with 3 mentors and 

resource persons from BRIN, Chinese Academy of Science, and Bangladesh. The ToT workshop 

was also held in hybrid format. All five phases of the curriculum were delivered. Participants 

conducted pilot tests of the toolkit on Jakarta Mega city and prepared action plans for national 

training. The ToT demonstrated the SciBUSP platform's capabilities, including data 

management, visualization, and analysis modules for urban planning. The presentations 

triggered discussions and test about the SciBUSP curucullum and the method underneed, and 

the importance of creating user-friendly interfaces for city planners and decision-makers. 

Participants also discussed technical challenges in land use classification, particularly in 

tropical regions with complex landscapes and high cloud cover, emphasizing the need for 

robust models that can work across different climates and environments. On completion, 5 

participants met the requirements for certification as SciBUSP Master Trainers, against a 

target of at least six 

Participants 

Offline 
1. Dr.Rachman Kurniawan 
2. Dr. Albertus Sulaiman 
3. M. Iqbal Habibie, Ph.D  
4. Oni Bibin Bintoro, Ph.D 
5. Dr. Agustan 
6. Dr. Asep Karsidi 
7. Dr. Laju Gandharum 
8. Dr. Iksal Yanuarsa 

Online 
1. Bowei Chen, PhD 
2. Dr. Yosef Prihanto 
3. Ayub Sugara 
4. Dr. Suzanna binti Noorazmi 
5. Nguyen Ngoc Thanh 
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9. Dr. M.Iqbal Habibie  
10. Iwan Setiawan 
11. Prabu Kresna Putra 
12. Dionysius Bryan Sencaki 
13. Hari Prayogi 
14. Boby Bagja Pratama 
15. Tanjil Sowgat PhD 
16. Rizki amalia 
17. Ati Rahadiati  
18. Syed Ahmed Reza 
19. Wei chee cheah 
20. Prof.Dr. Dewayany Sutrisno 

 

 

5 qualified as certified Master Trainers 

Appendix-1 

 

 

 

60 early-career professionals trained across two workshops — 42 in Bogor, Indonesia (5–10 

July 2026) and 18 in Kuala Lumpur, Malaysia (26 August – 1 September 2026) 

 

National workshop; 
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At least 42 Early Careers either online or off line, were participated in the National 
workshops were led by the Master Trainers (5 persons) with support from the core team 
and national partners. The event was held on Bogor from 5 To 10 July 2026. The training 
programme provided participants with a combination of foundational theoretical concepts, 
hands-on exercises in modelling methodologies, and practical experience in applying the 
SciBUSP Toolkit to spatial planning and analysis Pre- and post-training assessments were 
administered to all participants to evaluate improvements in their understanding, practical 
competencies, and ability to apply the SciBUSP approach 

Participants 
1. Mauliza Fatwa Yusdian 
2. Yosmaniar 
3. Meylis safriani 
4. Muhajah Babny 
5. Rayuna Handawati 
6. Christopher Aurel 
7. Delfy Lensari 
8. Wijdan Khairul Tsany Harli 
9. Nugroho Purwono 
10. James Parlindungan Panjaitan 
11. Agum Muladi 
12. Laras Toersilowati 
13. Reni Srimulyaningsih 
14. Muhammad Luthfi Aziz 
15. Sasi Gendro Sari 

25. Sunartono 
26. Mochamad Irwan Hariyono 
27. Muzirwan 
28. Mega Dwi Jayanti 
29. Janthy  T Hidayat 
30. Luthfiyyah Dzakiyyah W 
31. Alinda FM Zain 
32. Bono Pranoto 
33. Muhammad Thafsir Triansha 
34. Raffy Bagus Prayudha 
35. Ryan Sabian 
36. Safnita Andriani Rambe 
37. Zilda Dona Okta Permata 
38. Dipo Yudharana 
39. Nico Anatoly 
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16. Enrico Gracia 
17. Hari Prayogi 
18. Yuni 
19. Akbar Abdurrahman Mahfudz 
20. Rahmawati Fitri 
21. Syefiara Hania 
22. D. Bryan Sencaki 
23. Prabu K. Putra 
24. Boby Bagja Pratama 

40. Siti Arfah 
41. Feri Nugroho 
42. Lia Chaerani 
43. Septina Marryanti P 
44. Yosef Prihanto 
45. Alfi Indriany Putri 
46. Ayub Sugara 
47. Dewayany Sutrisno 

 

 

 

Regional workshop  
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Following the national workshop, a regional workshop was held in Kualalumpur Malaysia, on 
August 26th to September 1st  2026, host by University Technology Malaysia (UTM). 24  
people were participated., with 18 early careers active in the workshop.  Since the Hanoi, 
Vietnam workshop can be implemented due certain circumstances, the Vietnamese 
participants were actively participate in the Kuala Lumpur workshop, either online or offline.  
As in Bogor workshop, the training programme provided participants with a combination of 
foundational theoretical concepts, hands-on exercises in modelling methodologies, and 
practical experience in applying the SciBUSP Toolkit to spatial planning and analysis. Pre- and 
post-training assessments also were administered to all participants to evaluate 
improvements in their understanding, practical competencies, and ability to apply the 
SciBUSP approach 

Participants 
1. Rizaludin Mahmud 
2. Muhamad Solehin Fitry Bin Rosley 
3. Ashleza Binti Ahmad 
4. Dionysius Bryan Sencaki 
5. Sarah Ahmad 
6. Hari Prayogi 
7. Nadzirah Hosen 
8. Daeng Muhammad Fatwa Bin Mohd 

Mushtri 
9. Janatun Naim Yusof 
10. Syahiirah Salleh 
11. Suzanna Noor Azmy  
12. Cheah Wei Cheah 

13. Nurul Nadiah binti Yahya 
14. Nurul Amalin Fatihah Kamarul Zaman 
15. Kugan A/L Raju 
16. Noordyana Hassan 
17. Thang Nguyen Ngoc 
18. Bui Thi Thanh Huong 
19. Nazarin Ezzaty Binti Mohd Najib 
20. Prabu Kresna {utra 
21. Boby Bagja Pratama 
22. Ayub Sugara  
23. Prof. Dr. Mazlan Bin Hashim 
24. Prof.Dr Dewayany Sutrisno 
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For dissemination of the project, 3 person attend the 6th Forum for Big Data For Sustainable 

Development Goals, in Beijing China,  September 6th 70 8th 2026 

  

  

 

 

 

 

Achievement of the workshops (Bogor, Indonesia and Kuala Lumpur, Malaysia): 

 

1. 44 participants with matched pre- and post-assessments raised their self-assessed 

understanding from 3.47 to 4.15 on a five-point scale — a class-average normalised 

gain of 0.445 (p < 0.001; dz = 0.94, a large effect) 

2. 72.7% of participants improved, and the proportion rated proficient (score of 4.0 or 

above) doubled from 31.8% to 63.6% 

 

Table 2. Achievement of the SciBUSP workshop analysis 
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INDICATOR THRESHOLD BOGOR STATE KUALA 
LUMPUR 

STATE POOLED STATE 

n (Matched 
Pairs) 

— 28  16  44 Matching 
participants 
only 

Understanding 
improvement 

— 3.22  to 
3.91 

 3.89  to 
4.56 

 3.47 to 
4.15 

Improved 

Scale 
Attainment 

— 64.5% 
to 
78.3% 

 77.9% to 
91.3% 

 69.4% 
to 
83.0% 

improved 

Normalised 
Gain ⟨G⟩ 

≥ 0.30 0.388  achieved  0.605  achieved 0.445  achieved 

Paired T Test 
(P) 

< .05 .0001  achieved .0005  achieved < .0001  achieved 

Cohen Dz ≥ 0.80 0.87  achieved 1.11  achieved 0.94  achieved 
Participants 
Improved 

≥ 70% 67.9%  Not 
achieved 

81.3%  achieved 72.7%  achieved 

Proficient At 
Post-
Assessment 

≥ 75% 57.1%  Not 
achieved 

75.0%  achieved 63.6%  Not 
achieved 

Reaction 
Responses ≥ 4 

≥ 80% 78.2%  Not 
achieved 

97.8%  achieved 85.1%  achieved 

 

All 7 curriculum topics recorded statistically significant gains, with the largest improvements 

in the practical application of the SciBUSP toolkit 

No. Curriculum topic Mean 
before 

Mean 
after 

Gain Normalised 
gain ⟨g⟩ 

Status 

1 SDG 11 and sustainable 
urban planning 

3.750 4.364 0.614 0.491 Achieved 

2 Urban heat island and 
climate change 

3.795 4.318 0.523 0.434 Achieved 

3 GIS for urban analysis 3.795 4.409 0.614 0.509 Achieved 

4 Machine learning for 
urban applications 

3.295 4.091 0.795 0.467 Achieved 

5 Deep learning for urban 
analysis 

3.295 4.000 0.705 0.413 Achieved 

6 SciBUSP Toolkit — 
concepts and workflow 

3.341 3.955 0.614 0.370 Achieved 

7 SciBUSP Toolkit — 
practical application 

3.000 3.909 0.909 0.455 Achieved 

  All seven topics (overall 
scale) 

3.468 4.149 0.682 0.445 7 of 7 topics 
achieved 

 

 

The majority of the 51 post-assessment respondents were satisfied with the programme, 

and 92.2% intended to apply the knowledge in their own planning work — the highest-rated 

item in the evaluation 
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Item 

 
 
Statement presented to participants 

Bogor, 
Indonesia  
(n = 33) 

Kuala Lumpur, 
Malaysia  
(n = 18) 

Pooled  
(n = 51) 

Agreement 
(%) 

Agreement (%) Agreement 
(%) 

1 The workshop content met my needs. 78.8 100.0 86.3 

2 The speakers delivered the material 
clearly. 

84.8 100.0 90.2 

3 The practical sessions improved my 
skills. 

81.8 100.0 88.2 

4 The workshop duration was 
appropriate. 

57.6 88.9 68.6 

5 I intend to apply this knowledge in my 
work or research. 

87.9 100.0 92.2 

Scale Composite reaction score (mean of 
C1–C5) 

57.6 100.0 72.5 

 

 

1 SciBUSP prototype developed and validated, 1 set of training modules, guidelines and case 

studies, and 1 open-access data repository established. 

 

Link SciBUSP: http://10.6.0.26:8010/ (From BRIN Network) or https://scibusp-

rtm.tail6bc308.ts.net/ (From Public Network), Copyright registration: ©2026 National 

Research and Innovation Agency (BRIN). All rights reserved. 

Link Dataset: https://rin.brin.go.id  

Module: Attachement-2 

Guidance: Attachment-3 

 

1 peer-reviewed article submitted to the APN Science Bulletin 

 

5. Publications  

Sutrisno, D., Putra, P. K., Pratama, B. B., Sencaki, D. B., Prayogi, H., Sugara, A., Chen, B., 

Nguyen, N. T., & Noorazmi, S. (2026). Evaluating science-based urban spatial planning 

(SciBUSP) capacity building for SDG 11: A cross-site evaluation in Indonesia and Malaysia 

workshops. APN Science Bulletin. 

 

6. Media reports, videos and other digital content 

Refer to Section 4. Key facts/figures 

 

7. Pull quotes 

Dr Dewayany Sutrisno, Project Leader, BRIN / Indonesian Society for Remote Sensing 

http://10.6.0.26:8010/
https://scibusp-rtm.tail6bc308.ts.net/
https://scibusp-rtm.tail6bc308.ts.net/
https://rin.brin.go.id/
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“The exchange of knowledge and experiences from different countries has clearly demonstrated 

that no single institution or country can address these complex challenges alone. Throughout 

our discussions, we have explored how Big Earth Data, geospatial technologies, artificial 

intelligence and evidence-based spatial planning can contribute to addressing some of the most 

pressing urban challenges of our time. The Science-Based Urban Spatial Planning (SciBUSP) 

initiative represents more than a research project. We hope to strengthen the skill and 

knowledge for the early career and young professionals to become leaders in applying such 

technology, especially to support SDG 11.” 

 

Assoc. Prof. Suzanna Noor Azmi, Universiti Teknologi Malaysia, host of the regional workshop 

“Hosting the regional workshop allowed our participants to work alongside colleagues from 

Indonesia and Vietnam on the same urban problems. The cascade model worked: the Master 

Trainers trained in Jakarta were the ones leading the sessions in Kuala Lumpur, which is exactly 

the sustainability we had hoped for.” 

 

Participants (Malaysia) 

“Before the workshop, I used satellite imagery mainly to produce maps. The SciBUSP toolkit gave 

me a way to link those maps to SDG 11 indicators so that what I present to my agency is no 

longer a picture but an argument.”  

 

Participants (Vietnam) 

“Organize in different country, enabling cultural exchange. Please held it in Vietnam” 

 

Participants (Indonesia) 

“This programme should be strengthened and expanded in future, as it is greatly needed by 

skilled practitioners, bearing as it does directly on the decisions taken by city and regional 

governments” 

 

8. Acknowledgements 
This project is based on work supported by the Asia-Pacific Network for Global Change 

Research (APN) under Grant No. CBA2025-02SY-Sutrisno  
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9. Appendices 
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Appendix-2. SciBUSP Modules 
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Appendix-3. SciBUSP Guidance 

 

MANUAL BOOK  
SciBUSP: Science-Based Urban Spatial 

Planning  
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

©2026 National Research and Innovation Agency (BRIN), Republic of Indonesia. 

The SciBUSP software and its user manual are the property of BRIN. All rights 

reserved. 
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NATIONAL RESEARCH AND INNOVATION AGENCY 

2026 

 

 

A. APPLICATION INFORMATION 

The application is used to manage, visualise and analyse geospatial data in support of science-

based urban spatial planning and of monitoring progress towards Sustainable Development Goal 

(SDG) 11 – Make cities and human settlements inclusive, safe, resilient and sustainable. 

The application builds on a spatial analysis workflow that was previously carried out separately 

using desktop Geographic Information System (GIS) software and data-processing scripts. 

SciBUSP brings this workflow together in a single multi-user web platform, developed at the 

National Research and Innovation Agency (BRIN), that can be used across South-East Asian 

countries (it currently holds data for Indonesia, Malaysia and Vietnam). The data processed 

include land-cover imagery and rasters, thematic vector maps from Regional Spatial Plans 

(Rencana Tata Ruang Wilayah, RTRW) and social media data. 

The main features of SciBUSP are: 

a. Spatial data management – upload of GeoTIFF rasters (automatically converted to Cloud 

Optimized GeoTIFF/COG) and vectors (zipped Shapefile/GeoJSON, normalised to GeoJSON 

WGS84), entry of metadata (RTRW theme, administrative area, category) and layer 

publication. 

b. Visualisation and dashboards – Data Visualization (interactive raster and vector maps with 

style settings), RTRW Viewer (thematic maps) and Executive Dashboard (summary and 

priority-area ranking). 

c. Spatial Planning Analytics and Modeling – Urban Sprawl Analysis, Growth Scenario 

Modeling (BAU/Compact/Controlled), Markov Chain (CA-Markov) Projection, Land Use 

Compliance against the RTRW/zoning, and Temporal LULC Classification. 

d. SDG 11 Tools – Public Facility Service Coverage, Hazard Exposure (flood/erosion/nuclear) 

and Critical Infrastructure Vulnerability. 

e. Social Insights – upload of social media data (CSV), dashboards by sentiment, category and 

sub-district, and geo-visualisation. 

f. User management and security – registration subject to administrator approval, three user 

roles (Viewer, Analyst, Project Admin) and data access restricted by country. 

An example of the SciBUSP interface is shown in Figure 1. 
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Figure 1. Screenshot of the SciBUSP application (home page) 

B. ADVANTAGES OF THE APPLICATION 

The advantages of SciBUSP are as follows: 

1. Integrated in a single web platform. Data management, visualisation, modelling, SDG 11 

analysis and decision-support dashboards are all available in one application that is 

accessed through a web browser, with no need to install desktop GIS software. 

2. Science-based and transparent. Every analysis module displays its methodology, formulae, 

parameters and calculation metadata (analysis CRS, pixel area), so that results can be traced 

and justified. 

3. Accurate area and distance calculation. Data in geographic coordinates are automatically 

reprojected to the appropriate UTM zone, so that areas (km²) and distances (metres) are 

calculated in a metric coordinate system. 

4. Background processing. Heavy analyses are run by a separate worker through a database-

backed queue, so the interface stays responsive, several analysts can work at the same time, 

and the analysis status (pending/running/completed/failed) is updated automatically. 

5. High-performance raster visualisation. Rasters are stored as Cloud Optimized GeoTIFFs 

and served as tiles via TiTiler, and pixel-class names and colours can be saved. 

6. Multi-country and multi-role. Data are separated by country, and access rights differ for 

Viewers (decision-makers), Analysts (data managers and analysts) and Project Admins; new 

accounts become active only after administrator approval. 

7. Ready-to-use outputs. Results can be downloaded as GeoTIFF, COG, GeoJSON, CSV and PDF 

reports, and are automatically summarised as a priority-area ranking on the Executive 

Dashboard. 

8. Easy to install and replicate. The application is built on open-source software and packaged 

in Docker containers. 



36 

 

C. NOVELTY OF THE APPLICATION 

The novelty of SciBUSP lies in bringing spatial planning analysis, urban growth modelling, SDG 

11 indicators and social data together in a single collaborative web platform, specifically: 

1. Land-change analysis (urban sprawl), scenario-based urban growth projection (BAU, 

Compact, Controlled), multi-class Cellular Automata–Markov projection and compliance 

testing against the RTRW/zoning are run in one workflow that shares a single layer registry. 

2. Vector-based SDG 11 indicators (public facility service coverage based on road-network 

distance, hazard exposure and critical infrastructure vulnerability) and social media signals 

are combined into a cross-module regional priority score on the Executive Dashboard. 

3. Zoning compliance rules (compliant/conditional/non-compliant/ignored) can be configured 

by the user, supported by automatic inspection of zoning attributes and keyword-based 

rule suggestions. 

4. A multi-country ASEAN architecture with data isolated by country, including authorisation 

of access to raster tiles. 

By comparison, desktop GIS software such as QGIS and ArcGIS Pro offers a comprehensive set 

of spatial analysis tools, but requires installation, a licence (ArcGIS) and GIS expertise, and 

provides no multi-user decision dashboard. The CA-Markov models in TerrSet (IDRISI) and the 

MOLUSCE plugin (QGIS) run on the desktop, separately from spatial plan compliance analysis 

and SDG 11 indicators. Data-sharing platforms such as GeoNode focus on data cataloguing and 

publication and have no planning-model modules, while Google Earth Engine requires script 

programming. SciBUSP combines these capabilities in a single web application that both analysts 

and decision-makers can use directly. 

 

D. APPLICATION REQUIREMENTS 

Programming language 
 

Python 3.12 (main language: backend, spatial analysis 
and worker); HTML5, CSS3 and JavaScript (ES6) for the 
interface; SQL (PostgreSQL) via the Django ORM. 

Minimum computer 
requirements 

Server: 64-bit processor with at least 2 cores, at least 8 
GB of RAM and at least 50 GB of storage (depending on 
the volume of raster data), running Linux (tested on 
Ubuntu 24.04 LTS) with a web server. Client: a computer 
with a modern web browser (latest version of Google 
Chrome, Mozilla Firefox or Microsoft Edge) and a 
network connection. 

Dependencies on other software Runs on Docker Engine and Docker Compose; TiTiler 2.0 
(COG tile service); GDAL 3.9 via Rasterio 1.4.3; Shapely 
2.0.6; pyshp 2.3.1; NumPy 2.4 and SciPy 1.17; scikit-learn 
1.5.2; XGBoost 2.1.4; joblib 1.4.2; NetworkX 3.4.2; 
ReportLab 4.2.5; OpenStreetMap base maps and the 
Nominatim geocoding service. 
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Server type *) Gunicorn 22.0 (WSGI, gthread workers) inside a Docker 
container; analysis worker (Django run_worker 
command); TiTiler for raster tile services; WhiteNoise 6.8 
for static files. 

Database type *) PostgreSQL 16 (psycopg 3.2 driver); SQLite can be used 
for local development. 

Other frameworks *) Django 5.0.9 (backend), Bootstrap 5.3.3, Leaflet 1.9.4 
and Chart.js 4.4. 

 

E.  APPLICATION ALGORITHM 

The general algorithm of SciBUSP is shown in Figure 2. After the user logs in, the system checks 

the user's role. Viewers are directed to the visualisation and dashboard pages, which show only 

their own country's data. Analysts and Project Admins can upload spatial data, which are 

converted (rasters to COG, vectors to GeoJSON EPSG:4326) and recorded in the SpatialLayer 

registry. When an analysis is run, the system validates the inputs and creates a job with the 

status ‘pending’. A background worker then claims the job (SELECT … FOR UPDATE SKIP LOCKED), 

runs the module algorithm, saves the results and metrics, and sets the status to ‘completed’ or 

‘failed’. The results page tracks the status automatically and displays maps, KPIs, charts and 

export links. 
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Figure 2. Algorithm of the SciBUSP application 

F. HOW TO USE THE APPLICATION 

SciBUSP is accessed through a web browser, and the menus shown depend on the user's role. 

Viewer users can access the Executive Dashboard, Data Visualization, RTRW Viewer and the 

social media visualisation menus. Analyst users can access Data Management, social media data 

upload and all analysis modules. Project Admin users can access every menu, plus User 

Management and the Admin Console. The main menu consists of Executive Dashboard, Data, 

Social Insights, Modeling, SDG 11 Tools, Spatial Planning Analytics and the account menu. The 

steps for using the application are described below. 

1. Registration and Login 

New users select Register and enter a username, first and last names, email address, country, 

requested role (Viewer or Analyst) and password, then complete the captcha and accept the 

terms and conditions. The account remains in Pending Approval status until a Project Admin 
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approves it and assigns its role and country. Once approved, the user signs in on the Login page 

(Figure 3). Profile details and the password can be changed in the Profile menu. 

 

Figure 3. SciBUSP login page 

2. Data Management (Analyst/Admin) 

The Data › Data Management menu (Figure 4) shows a summary of layer counts and three tabs. 

The Upload Raster tab is used to upload .tif/.tiff files (up to 200 MB) with a layer name; the 

system converts them to Cloud Optimized GeoTIFF. The Upload Vector tab accepts one or more 

zipped Shapefile or GeoJSON files (up to 50 MB per file and 200 MB per upload), with options 

for layer name, RTRW theme, administrative area and category. The Data Availability tab lists 

layers with filters for type, area, country, category and publication status. From this table, users 

can Publish/Unpublish layers, edit metadata, download source or processed files, and delete 

layers (layer owner or admin only). Only layers with Published status appear in Data Visualization. 
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Figure 4. Data Management page 

3. Data Visualization 

The Data › Data Visualization menu (Figure 5) displays an interactive map. The Layer Control 

panel is used to search for layers, filter them by type, area and category, and tick the layers to 

display. The Raster Styling panel is used to inspect raster pixel classes, name and colour each 

class, choose a colour map and show a pixel distribution chart. The Vector Styling panel sets line 

and fill colours, opacity, line width and point radius, and zooms to the layer. Click a feature on 

the map to view its attributes. 

 

Figure 5. Data Visualization page with a land-use pattern (pola ruang) layer active 
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4. Regional Spatial Planning (RTRW) Viewer 

The Data › RTRW Viewer menu (Figure 6) displays vector layers grouped by RTRW theme (Land 

Use & Zoning, Administrative Boundary, Transportation Network, Hydrology & Water, and 

others). The Display Presets buttons (Land Use + Admin, Transport + Hydro + Utilities, Hazard + 

Topography) switch on groups of layers at once. Click a feature on the map to view its metadata. 

 

Figure 6. Regional Spatial Planning (RTRW) Viewer 

5. Executive Dashboard 

The Executive Dashboard menu (Figure 7) displays summary cards (published layers, completed 

analyses, high-priority areas and social media records), a Priority Area Ranking table that 

combines the scores of all analysis modules for each area along with its main signals, and a list 

of Latest Completed Outputs. 
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Figure 7. Executive Dashboard page 

6. Urban Sprawl Analysis 

Select Spatial Planning Analytics › Urban Sprawl Analysis and open the New Analysis tab. Enter 

an analysis name, select the classified rasters T1 and T2 and, optionally, an area boundary, then 

click Inspect Raster Compatibility to check that the classes and extents match. Name each pixel 

class, select the urban class and click Run Analysis. The analysis is queued and the page refreshes 

automatically. The results (Figure 8) are shown in the Map & Summary tab (change map and 

new/lost urban area), Change Details (transition matrix), Charts and Technical Info; result files 

can be downloaded in GeoTIFF and COG formats. 
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Figure 8. Urban Sprawl Analysis results page 

7. Growth Scenario Modeling 

In Spatial Planning Analytics › Growth Scenario Modeling, open the New Scenario tab and enter 

the scenario name, scenario type (BAU, Compact Growth or Controlled Expansion) and target 

year. Select rasters T1, T2 and T3 with their years, inspect the classes and select the urban class. 

Add optional spatial drivers (road network, city centres, constraint layer), set the weights and 

growth target, then run the scenario. The results (Figure 9) are available in the Map & Summary, 

Analysis Details, Compare Scenarios (comparison of two scenarios), History, Model & Files 

(download of the result GeoTIFF/COG and suitability map) and Methodology tabs, and can be 

exported to CSV and a PDF report. 
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Figure 9. Growth Scenario Modeling results page 

8. Markov Chain Projection (CA-Markov) 

In Spatial Planning Analytics › Markov Chain Projection, open the New Projection tab, enter the 

projection name, and select rasters T1 and T2 with their years, the target year and a label for 

each class. Optional inputs include a validation raster, area boundary, roads, city centres, 

constraint layer, DEM, water bodies, soil type and population density, as well as the number of 

CA iterations (5–50) and the neighbourhood size (3×3 or 5×5). Click Run Markov Chain Projection. 

The results (Figure 10) are shown in the Map & Summary, Transition Matrix, Analysis Details, 

Validation, History, Model & Files and Methodology tabs, and can be exported to CSV, GeoTIFF 

and COG. 



45 

 

 

Figure 10. Markov Chain Projection results page 

9. Land Use Compliance (RTRW/Zoning) 

The Spatial Planning Analytics › Land Use Compliance menu (Figure 11) has four steps  (1) Urban 

– select the urban raster, click Inspect Classes and specify the urban class value; (2) Zoning – 

select the zoning/RTRW layer and click Inspect Zoning Fields to choose the category attribute; 

(3) Rules – map each category to compliant, conditional, non-compliant or ignored, using the 

Strict, Moderate or Flexible rule profile; (4) Run – run the check. The administrative boundary 

layer and the no-build layer are optional. The outputs are a compliance map, 

compliant/conditional/non-compliant areas, the violation rate, breakdowns by category and by 

area, and a conclusion; they can be exported to CSV, PDF, GeoTIFF and COG. 
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Figure 11. Land Use Compliance page 

10. Public Facility Service Coverage 

In SDG 11 Tools › Public Facility Service Coverage (Figure 12), enter the analysis name and select 

the facility layer, the service target layer (polygons), the service radius in metres (minimum 100 

m), the road network and the administrative boundary, then click Run Coverage Analysis. The 

outputs are a map of served/unserved areas and facility locations, KPIs for coverage area and 

ratio, charts by zone, a list of priority zones and a conclusion; they can be exported to CSV. 
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Figure 12. Public Facility Service Coverage page 

11. Hazard Exposure 

In SDG 11 Tools › Hazard Exposure (Figure 13), select the hazard type (Flood, Erosion, Nuclear or 

All Hazards), the hazard layer, the buffer distance (metres), the settlement layer, the building 

layer and the administrative boundary, then click Run Hazard Exposure Analysis. The outputs are 

a map of hazard zones, exposed/unexposed settlements and exposed buildings, KPIs for 

exposure and priority level, and statistics by area, which can be exported to CSV. 
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Figure 13. Hazard Exposure page 

12. Critical Infrastructure Vulnerability 

In SDG 11 Tools › Critical Infrastructure Vulnerability, select the infrastructure layer (road or 

utility network), the hazard layer, the buffer distance and the administrative boundary, then 

click Run Vulnerability Analysis. The outputs are a map of exposed and unexposed assets, the 

number, length and area of exposed assets, the priority level, and statistics by area, which can 

be exported to CSV. 

13. Temporal LULC Classification 

The Modeling › Temporal LULC Classification menu provides an interface for temporal land-

cover classification (a 52-week time series with 5 feature channels, using a CNN1D model 

in .keras format). This interface is still under development; the LULC classification inference 

engine based on .joblib models is already available in the backend. 

14. User Management and Logout 

Project Admins open account menu › User Management to approve new users, change users' 

roles and countries, or deactivate accounts. The Admin Console menu provides system-level 

data monitoring. To leave the application, select account menu › Logout. 
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