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Build4People Project

Enhancing Quality of Life through Sustainable Urban Transformation in

Cambodia

Venue: B4P_WP4_Meetings room (https.//bbb.hnee.de/b/gmo-cts-6eq-dp5 [Access code: 381569])
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Welcome and introduction to the general approaches of the Build4People project during RD phase

Dr. Michael Waibel, Build4People consortium leader (10 Min + 5 Min Q&A)

Overall update on the ongoing activities of WP4

Dr. Jan-Peter Mund, Work Package Leader “Urban Green Infrastructures” (10 Min + 5 Min Q&A)

Urban forestry — concept and its application in Phnom Penh
Dr. Sanara Hor (10 Min + 5 Min Q&A)

The importance of green buildings in urban planning

Chea Chetha (10 Min + 5 Min Q&A)

Mapping urban impervious surface area from satellite imagery
Dr. Pok Sophak (10 Min + 5 Min Q&A)

Public participation for sustainable city

Rorn Naro (10 Min + 5 Min Q&A)

Long time series analytics of thermal satellite image data
Gulam Mohiuddin, HNEE, B4P project (10 Min + 5 Min Q&A)
Open discussion 15 min

Closing remarks 10 Min

Dr. Jan-Peter Mund, Work Package Leader “Urban Green Infrastructures”
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Welcome Address

WP4 Science Workshop 2023

26 January 2023

Dr. Michael Waibel
Build4People Representative

Hamburg University

) | build4people.org | Welcome Words | WP4 Science Workshop 2023 | Dr. Michael Waibel | 26/01/2023 |

L



SPONSORED BY THE

W 0B TH
_ Ehrerswulde University & $ E:téar:mr:lsm
o A Welcome Address Za
FONA
UN@® UNEP-REPORT 2022
i Emissions in the global building sector
2022 GLOBAL STATUS REPORT v Building sector in total: 37% of carbon emissions worldwide
FOR BUILDINGS AND CONSTRUCTION & °
and consiucton sector o e » Sector is currently moving away from the targets set in the Paris

Agreement to keep average global warming below two degrees Celsius
» A quick transition from conventional construction methods to more
sustainability is required
» CO, emissions from buildings operations have reached an all-time high
and becomes particularly problematic, e.g. in the case of mechanical
cooling (use of AC), issue of user behaviour

New
(Consumers

-

SUSTAINABLE
DEVELOPMENT

GOALS

=]
-
i 5 !

TTTY CEeaT
ATTRRRNNRNNNTRR

uild4people.org | Welcome Words | WP4 Science Workshop 2023 | Dr. Michael Waibel | 26/01/2023 |

o)




SPONSORED BY THE

W

Eberswalde University $ E?%ﬁ?!ﬂﬂm
= cipment Welcome Address Dl
FONA
UN® UNEP-REPORT 2022
i Emissions in the global building sector
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and consrctonseeor s » Sector is currently moving away from the targets set in the Paris

Agreement to keep average global warming below two degrees Celsius
» A quick transition from conventional construction methods to more
sustainability is required
» CO, emissions from buildings operations have reached an all-time high
and becomes particularly problematic, e.g. in the case of mechanical
cooling (use of AC), issue of user behaviour

» The building sector has been Germany’s most successful policy
field in terms of the reduction of carbon emissions due to a holistic

governance approach!
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Overall update on the research activities of WP4

WP4 Science Workshop 2023

26 January 2023

Prof. Dr. Jan-Peter Mund

Eberswalde University for Sustainable Development

build4people.org | Overall update on the ongoing activities of WP4 | WP4 Science Workshop 2023 | Mund, JP
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~ Milestone 1 : Updated bibliographic research and literature

» Milestone 2 : Conceptualisation of UNGI and data collection
for the urban neighbourhood green index (UNGI)

» Milestone 3 : UNGI parameter operationalisation and spatial
verification using mobile devices (Input App and UAV)

Adapted from Gupta et al., (2012)

Figure 1: Parameters of UNGI

https://www.teamly.com/blog/wp-content/uploads/2021/12/Project-milestones-examples.png

| 26/01/2023 |

build4people.org | Overall update on the ongoing activities of WP4 | WP4 Science Workshop 2023 | Mund, JP.
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» The update list was published on September 2021 on FONA
Build4People website. Work Package 44 %«W

Urbon Green

CLITR—Y

Avallable at httpS//bUI|d4peOpleOrq/WD_ Milestone WP #4 R1: Updated bibliographic research and literature
content/uploads/2021/09/BuiId4PeopIe RD-Phase Milestone- BIBLIOGRAPHY OF THE MOST CURRENT AND
WP4 R1 Updated-bibliographic-research-and-literature.pdf i e

Urban Green Infrastructure (UGI) / Urban Green Spaces (UGS)

Abdulateef, M. 7, & N-Alwan, H. A (2021). The effectiveness of urban green infrastructure In reducing
surface urban heat istand. Ain Shams Fngineering fouraal.

Abu All, M., Alawadi, K., & Khanal, A (2021). The Rele of Green Infrastructure in Enhancing
Microclimate Conditions: A Case Study of a Low-Rise Neighborhood in Abu
Dhabi. Sustainability, 13(8), 4260.

Dinda, S, Chatterjee, N, D, & Ghash, S, (2021]. An integrated simulation approasch to the assessment
of urban growth pattern and loss in urben green space in Kolkata, India: A GIS-based
analysis. Ecological Indicators, 121, 107178

Heikinhaimo, V., Tenkanen, H., Bergroth, C, Jarv, O, Hiippala, T., & Tolvonen, 1. (2020).
Understanding the use of urban green spacas from user-generated geographic
information. Landscape and Urban Planning, 201, 103845

Neuri, K., Nagler, P., Chavoshi Borujeni, S., Barreto Munez, A., Alagnmand, S, Noon, B, .. & Didan, K:
(2020). Effect of spatial resolution of eatellite Images on estimating the greenness and
evapotranspiration of urban green spaces, Hpdralogical Processes, 34(15), 3183-3199,

Pauleit, S., Vasauéz, A, Maruthaveeran, 5, Liu, L., & Cilliers, S. 5. {2021). Urban green infrastructure in
the Global South. Urban acclogy in the Globol South, Springer, Cham, 107-143

Siddique, G., Roy, A, Mandal, M. H, Ghesh, S, Basak, A, Singh, M., & Mukherjez, N |2020) An
assessment on the thanging status of urban green space in Asansal city, West
Bengal. Gealournal, 1-23.

Verma, R, & Kundapura, S. (2020). Urban Weighted Green Index-A study of urban green space in
relation 1o Land Surface Ternperature for Lucknow city, India. Remaote Sensing Applications®
Society and Environment, 20, 100428,

Zharg, L., Yue, W,, Fan, P, & Gao, J. (2021). Measuring the accessibility of public green spaces in urban
areas using web map services. Applied Geography, 126, 102381,

Zou, H, & Wang, X (2021). Progress and Gaps in Research on Lrban Green Space Morphology: A
Review. Sustainabifity, 13(3), 1202.

. Figure 2: Snapshot of the bibliography

) )| build4people.org | Overall update on the ongoing activities of WP4 | WP4 Science Workshop 2023 | Mund, JP. | 26/01/2023 |
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»~ Application of Land Surface Temperature Analysis in Urban
Green Spaces: Case Studies from South Asia (Figure 3)

Available at: https://austriaca.at/Oxclaa5576 0x003d25fa.pdf

Milestone 2: UNGI data collection

Priority Sangkats for Urban Green Spaces in Phnom Penh
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Figure 9: Priority areas of Phnom Penh
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Mohiuddin et al

GI_Forum 2021, lssue 2

Application of Land Surface e
Temperature Analysis in Urban Comesponding Author:

gulam.mohiuddin@hnee.de

Green Spaces: Case Studies from DOI: 10.1553/giscience2021_02 5202

South Asia

Gulam Mohiuddin and Jan-Peter Mund
Eberswalde University for Sustainable Development, Germany

Abstract

This paper demonstrates the use of remote sensing in planning urban green spaces [UGSs).
UGSs emerged as a popular solution to combat the effects of Urban Heat lsland, especially
in fropical cities. UGS projects often need to identify priorty implementation areas due to
limited funding for UG3s. This study includes two Asion cifies, namely Phnom Penh
[Cambodia) and Chittageng (Bangladesh). Itis not comparative, but it has identified priority
administrafive areas for future UGSs in both cities. We used Landsat 8 data and the remote
sensing technigue Land Surface Termperature [LST) analysis using radiance, temperature
brightness and emissivity. LST data were then intersected with the administrative boundaries
of the study areos. The identification of priority administrative areas for UGS considered both
the area coverage and the percentage of coverage in terms of maximum LST within the
administrative units’ boundaries. The result found 8 and 10 administrative units to be hotspots
for UGSs, for Phnom Penh and Chittagong respectively. The proposed method will be useful
to both govermment and non-govemment organizations alike, especially in tropical
countries.

Keywords:

Land Surface Termperature [LST), urban green spaces (UGS), remote sensing

Figure 3: Snapshot of the publication

| 26/01/2023 |
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» Cooling Effect of Urban Green Infrastructure in Urban Areas:
A Study using Land Surface Temperature (Figure 4).

living planet symposium|s: esa

Cooling Effect of Urban Green Infrastructure in Urban Areas:
A Study using Land Surface Temperature

Available at:
https://www.researchgate.net/publication/360919641 Cooling E

ffect of Urban Green Infrastructure in Urban Areas A Study
using Land Surface Temperature

Redative LST change

= T
’.'.: 3 .ﬁ-‘?‘ 0
S S SE
- || ol X
R% Lo S >
. s -~ e
h &4 ‘j‘y 8 A, -

L e S
Og. A "
S5 15 15 21

NN W NN
Gaomd Mg i o

N

o6 ool 626K 5 IR VAR e S 905 CF Pcen Pob o 395 osle.

- 2
<! 201890 2020 W ! \aes
0 Undraing the change betwaen 2018 302

Impremanng ny SuppoTed by inapurey 2y —
s OI g FO A

; - ! e : - m
SN = BB
Flgure 4. Snapshot of the poster

| 26/01/2023 |

SPONSORED BY THE

and Research

* Federal Ministry
of Education

FONA

Research for sustainability

Page 5

) build4people.org | Overall update on the ongoing activities of WP4 | WP4 Science Workshop 2023 | Mund, JP.


https://www.researchgate.net/publication/360919641_Cooling_Effect_of_Urban_Green_Infrastructure_in_Urban_Areas_A_Study_using_Land_Surface_Temperature

Statistical Relation between Vegetation Cover and Land
Surface Temperature in Phnom Penh City (Figure 5).

Available at:
https://www.researchgate.net/publication/357685636 Statistical

Relation between Vegetation Cover and Land Surface Temp

erature in Phnom Penh City

LST (2016) LST (2018) LST (2020)

|
4
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p

Fig. 6 Boxplots of LST (2020, 2018, 2016)

NDVIvs LST (2016) NDVIwvs LST (2018) NDVIvs LST (2020)
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Internationzl Journal of Urban and Civil Engineering
Vol:16, No:10, 2022

Statistical Relation between Vegetation Cover and
Land Surface Temperature in Phnom Penh City

Gulam Mohiuddin, Jan-Peter Mund

Abstract—This  study  assessed  the correlation  between
Normalized Difference Vegetation Index (NDVI) and Land Surface
Temperature (LST) in Phnom Penh City (Cambedia) from 2016 to
2020. Understanding the LST and NDVI can be helpful to understand
the Urban Heat Island (UHI) scenario, and it can contribute to planning
urban greening and combating the effects of UHL The studv used
Landsat-8 images as the data for analysis. They have 100 m spatial
resolution (per pixel) in the thermal band. The current study used an
approach for the statistical analysis that considers every pixel from the
study area instead of taking few sample points or analyzing descriptive
statistics. Also, this study s examining the correlation between NDVI
and LST with a spatially explicit approach. The study found a strong
negative correlation between NDVI and LST (coefficient range -0.56
to -0.59), and this relationship s linear. This study showed 2 way to
avoid the probable error from the sample-based approach in examining
two spatial variables. The methed is reproducible for a similar type of
analysis on the correlation between spatial phenomena. The findings
of this study will e used further to understand the causation behind
LST change in that arez triangulating LST. NDVI and land-use
changes.

Keywords—Land Surface Temperature, NDVI, Normalized
Difference Vegetation Index, remotz sensing, methodological
development.

brightness temperature using the mfrared spectral channel of a
satellite [7]. It is necessary to separate L5T and air temperature
based on thew physical differences smce they are different
phenomena that are measured differently. Air temperature is
measured at the height of about 1.2 m above the surface. Hence,
it varies from the LST.

While urban agglomerations are beneficial to a place in terms
of economy and growth but it has an inverted relationship when
it comes to environmental qualities [8]. In other terms. the
effects of urbanization and UHI will be higher in developing
countries [9]. In this context. urban greening has emerged as
one of the popular solutions in combating the impacts of UHL
Urban greening can contribute to mitigating the effect of UHI
1n the area mostly through evapotranspiration [10]-[12].

The relation betwesn vegetation and LST is well established
throughout the various literature in terms of both wvisual
mnterpretation and siatistical analysis. An carly study was
conducted 1n 1994 investigating the relation between NDVI and
LST to identify the surface soil water content where they used
NOAH-11 images, and they analyzed the relation using sample
arcas within their study area in castern-central Pennsylvania

[13]. Another study was conducted in 1997 to detect crop water

steans nowmr o dimital snseses denams and athoesal sonone dsanma

Figure 5: Snapshot of the publication
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A detailed land cover mapping for Phnom Penh —
focused on the spatial distribution of urban green Land Use Land Cover Map of the Chbar Ampoev District of the

spaces has been started. Initially, the district Chbar Phnom Penh Municipality 2020-2022

Ampov has been completed, and similar work will be " e ana cover map 2022
completed for the other districts of Phnom Penh in == cer ampoer bistict area 2022

Chbar_ampoev_planning_box_2022
1 1 i—1 Chbar_Ampoev_Planning_Area_2022

th e n eXt re po rtl n g year (F I g u re 6) - Chbar_ampoev_infrastructure_2018_2020
=== National Highway
~= National Road
— Road
— - Gravel Road
— Private Road

Rivers
Chbar_Ampoev_district LULC Map 2017-2020 &
B Built-up_area and buildings
B other build-up dense
W other sealed surfaces

open water

vegetation and open ground

open ground

Google Satellite Image

1,000 0 1,000 2,000 3,000m

® Split by years & Figure % Table I . )

Figure 6: LULC map of Chbar Ampov
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In October 2022 several thermal UAV flights were
deployed in Phnom Penh to test very high resolution
parallel multi-spectral and thermal data collection.
The initial findings are promising and will be helpful
in spatial verification of land surface temperature
(LST) analysis (Figure 7).

=, AT S

Surface emission Digital Surface Model

Radiation temperature in © [C] UAV - IR thermal orthoimage Elevation in [m]

. 25 . | ES

B 35 Surface emission of a section of 15 .

I 45 :;?J:s:: sl:;:;mbmd Borey Peng Huoth, Surveyed, captured and processed by @)

B 55 . . Build4people.org for WP#4 <
Tapa Aod Phnom Penh' ngdom Of cambOdla on 07-10-2022, image capture time 12:15 GMT+6

65 reflectance
S. Reder, Dr. Hor Sanara, Prof. Dr. J.-P. Mund, 2022

Figure 7: Example of initial results from UAV
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» Long time series analytics of thermal satellite image data in Phnom Penh

» Some of the initial results will be presented today from the area of Chbar Ampov.

Training

¥

EOQ data cube

A 4
OO0 ¢
| —
OO0

Satellite image time series Land use and land cover map
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Concept and Its Application in Phnom Penh

WP4 Science Workshop 2023

26 January 2023

Hor Sanara, Jan Peter Mund, Walter Kollert, and Reinhold
Glauner

Royal University of Agriculture
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After civil war, the country has enjoyed growth in economics fostering changes in land use schema that
could be found in both rural and urban areas.

In the country’ capital city of Phnom Penh, the urban footprint has increased significantly which
urban green spaces have been replaced by build-up or developed areas between 1973 to 2020.

The losses of urban green spaces, the most important components, could effect urban environment
as an example of the increases in urban temperatures.

Urban green spaces are also playing the most vital role to alleviate CO2 from air through
photosynthesis; in Cambodia, the country meets the highest Environmental Performance Index
(EPI).

Cambodian government commits to Marking cities and human settlements inclusive, safe, resilient,
and sustainable by implement the green growth policies and establish land use master plans across
the country.

Therefore, urban forestry should be paid high attention toward neutral carbon urban design to meet
SDG11 and RGC rectangular strategy.

pe)
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FAO 2016: Urban forestry is FONA
defined as the networks or S sty
systems that comprise all types
Peri-urban forests and of woodlands, group and
woodlands individual types of tree species
planted or naturally grow in
both urban and peri-urban
areas.

City parks and urban forests found
in Siam Reap

S = Aty

Pocket parks with trees found in Road side trees or tree in public Other greens space with trees such
Apsara Authority Campus and CDC squares st. 110 as agricultural fields

ilddpeople.org | Urban Forestry Neutral Carbon Urban Design Concept and Its Application in Phnom Penh| WP4 Science Workshop 2023 | Sanara, H. | 26/01/2023 | Page 3
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The rapid growth of the Capital City (photo Changes in human settlement H8
by Mol and Phath, 2022) between 1975 and 2000 |

(Florczyk et al., 2019)
To address rapid growth of Phnom Penh city to meet sustainable development SR

gf{)alts of the Royal Government of Cambodia, the United Nations, and Rectangular ESA Land Use and Land Cover
Otrategy. 2010 — 2020 (ESA, 2017)
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Socio-economic benefits

Environmental benefits

Enhance food security by providing consumable goods
such as fruits, clean water and air;

Mitigate energy and material shortages by providing
wood fuel and construction material;

Reduce urban poverty by creating jobs and increasing
income;

Improve physical and mental health of residents;

Increase the available green space and provide
opportunities for recreation and environmental
education.

Beautify urban landscapes and increase land and
property values;

Prevent soil erosion and landscape degradation and
Remove air pollutants and buffer urban noise;

Reduce hourly ozone, SO, and particulate matter and
Remove large quantities of carbon dioxide from the
atmosphere, and release oxygen;

Preserve and increase biodiversity and provide habitat
for urban wildlife;

Provide shade and shelter, reduce exposure to sun,
wind and local overheating (heat island effect)
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Put global and national policies into practices

Set urban forestry into municipal planning procedures for actions

Promote the role urban and peri-urban forestry for human health and well-being

Develop and implement sustainable forest and trees management plans

Ensure all urban residents access to urban green spaces

Strengthen urban trees and forests’ health and diversity for long-term resilience

Develop incentive programs and diversify funding for sustainable urban and peri-urban forestry

Promote the active participation of private companies, institutions and local communities

O 00 N o un A W N -

Strengthen partnerships and collaboration for research, education, planning and policy development

®
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- Law On Road Traffic
- Sub-degree on Urbanizing capital

Promatien of 3
Managemes: of

Agriculiry Sockor 890 Nasura| Rescurce

Rvnlmww and Caltare

Ty

Urban
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Prezmmpeive Respoie |
Margrment | Climate Change

* Inclusive and Sustainable Development: Strengthen
Urban Planning, and Management

* Make the cities and human settlements inclusive, safe,
resilient and sustainable

* Take urgent action to combat climate change and its
impacts

:) build4people.org | Urban Forestry Neutral Carbon Urban Design Concept and Its Application in Phnom Penh| WP4 Science Workshop 2023 | Sanara, H. | 26/01/2023 |
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* Increase the numbers
of green spaces and
them close to all
residents

* Strengthen on land
development sub
degree.

* Trees are important
elements for municipal
planning and ensure at
least 100000
inhabitants.

The urban old growth forest around Wat Phnom in
Phnom Penh is well integrated in the municipal plan for

@l green spaces. Photo: R. Glauner 2022
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FONA
* Angkor Botanical Garden opened by Apsara
Authority conducting the business related to green
cover to attract tourists. Photo: S. Hor (22 May 2022)

* Establish botanical garden for the municipal by
linking this urban green spaces to publish investment
project

* Promote local people understand on benefits of
urban green spaces esp. urban forestry that
necessary for human health and well-being

* Launching appropriate campaigns with private,
industry, and publish partner to enhance green
coverage
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* Access and evaluate development of urban and
peri urban

e Develop, implement, and monitoring trees in
urban and peri urban by using green cadastre or
tree inventory procedure

* Develop spatial protocol for mapping trees local
and sharing information with stakholders

L .-i:-'.sl; " -‘,: {'I;u 31 I -—_" SHES gl G0 e S e
1 |85 A W i ] B 1 ._l_

Google Maps View Over Downtown Phnom Penh

,__,} build4people.org | Urban Forestry Neutral Carbon Urban Design Concept and Its Application in Phnom Penh| WP4 Science Workshop 2023 | Sanara, H. | 26/01/2023 |
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0 3 TREES FROM
0 ﬂ EVERY HOME

TREE CANOPY
COVER IN

0/ EVERY

0 NEIGHBOURHOOD
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5. Ensure all urban residents access to urban #|:::"
green spaces
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\Of
# 1 ~
m
FROM THE NEAREST PARK
OR GREEN SPACE

UNECE/FAQ, 2021: 3-30-300 rule for greener

* Assess the existing urban tree cover applying the 3-30-300
rule to identify priority areas for urban green development

* Everyresident should see at least three trees from their
home

* 30% should be covered by trees in each community.

* Every tree should cultivate within 300 metres

- e o
D } 1build4people.org | Urban Forestry Neutral Carbon Urban Design Concept and Its Application in Phnom Penh| WP4 Science Workshop 2023 | Sanara, H. | 26/01/2023 |
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~and diversity FONA
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* Consider to grow appropriate tree species in the
urban areas in which focused on economic,
environment, habitat ect.

* Control invasive specie, consider heat stress at
appropriate location to grow trees

* Support local communities to introduce
communal land use planning in the appropriate
aspects

e 34,5 : 3 { s . g
4’:" R ._,_-st' ¥ &'l R y / g :

Hornbill found in Royal University of Agriculture. There is an
opportunity to make Phnom Penh to bird habitats for tourist
destination

| 26/01/2023 | Page 12
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7. Develop incentive programs and diversify funding
8. Promote activities participation and 9. publish # | e
awareness on urban forestry and urban green FONA
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* Participate with urban green program like Urban Green Oases (by FAQ), Sustainable Cities
Initiative (by World Bank), Green Cities (by ADB), and other sources for financing the
municipal greening agenda.

* Encourages private and publish institute to grow trees by creating pocket parks in the
institutes.

* Ensure all school in Phnom Penh are at least 30% covered trees and all students can access

@ to green environment.
)
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Thank you!

build4people.org | Urban Forestry Neutral Carbon Urban Design Concept and Its Application in Phnom Penh| WP4 Science Workshop 2023 | Sanara, H. | 26/01/2023 | Page 14
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The importance of green buildings in urban planning

WP4 Science Workshop 2023

26 January 2023

Chea Chetha

Royal University of Agriculture

_  build4people.org | Topic The importance of green buildings in urban planning| WP4 Science Workshop 2023 | Chea Chetha | 26/01/2023 |
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The Asia and the Pacific region is currently
responsible for over 50% of global GHG
emissions (Asakawa 2021).

Many large cities in developed country in
Asia suffer from high levels of air pollution,
especially in winter. Decreasing waste
pollution and the destruction of the
environment is one of the key goals of the
WHO Clean Air Mission to reduce air
pollution by 70% by 2030. (CCAC 2020)

Concrete and steel are the top contributors
to GHG emissions (two-thirds) among
construction materials, followed by bricks
(18%), and aluminum (8%).

Asia is the largest contributor of GHG
emissions from construction materials, and
India will overtake the PRC by 2053. (Zhong
et al. 2021).

Greenhouse Gas Emissions in the

Building Sector

‘)

SSSSSSSSSSSSS

Federal Ministry
of Education
and Research

Research for sustainability

Global Share of Energy Consumption and Emissions in 2019

Energy

Other
59, Residential

buildings
22%

Non-
residential
buildings
8%

. Building
‘construction
industry
5%

Emission

Other Residential
7% buildings
; 17%

Non-
residential
buildings
1%

. Building

" construction

industry
10%

Source: United Nations Environment Programme (2020).
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What is Green Building
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-— EE =
< 2

ways that lessen their negative effects on ="~

i

Green buildings are constructed in a variety of g

human health and the natural world.
Utilizing energy, water, and other resources

Decreasing waste pollution and the
destruction of the environment
Energy Efficient, Green, and Net-Zero
Carbon Buildings

5 A Net-zero

T

g ‘ carbon

¢ Green buildings

% | Energy buildings ) aky

& || efficient

% buildings Parkroyal on Pickering. Photography courtesy of Skyshot Pte Ltd.
ADB 2022
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Fundamental Principles

SUMMER SOLSTICE 68°

SUNRISE 524 AM @
SUNSET 9:00 PM c

SUMMER WIND ww

Materials

BUILDING

WINTER SOLSTICE 22°

SUNRISE 8:50 AM
SUNSET 6:27 PM

Site: Every decision about a .
building can be affected by its
location. ¥

Priorities for green building site { |
selection include: %\

«  Reduce urban sprawl and s K\

protect land, habitat, and
open space.

* Increase urban density to

preserve green space. ?

«  Examine each location to WRNTER WIND ¢:00

preserve environmental
assets.

build4people.org | Topic The importance of green buildings in urban planning| WP4 Science Workshop 2023 | Chea Chetha

| 26/01/2023 |
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Fundamental Principles
*  Water

*  Preserve the existing

Ingoar natural water cycle and
Quallity design the site so that they
Bﬁﬁf:g Materials closely emulate the site’s
natural hydrological
systems

+  Emphasis on retention of
stormwater and on-site

»  Site: Every decision about a infiltration as well as ground

building can be affected by its water recharging

location.

*  Reduce site water waste

*  Priorities for green building site and maximize rainwater

selection include: collecting, stormwater, and SECTION SHOWING WATER MANAGEMENT STRATEGIES

grey water reuse Recycling of waste water through sewage mﬁr;m:‘h::. sensor urinals and dual flow cisterns;
. rain water harv [+
*  Reduce urban sprawl and
protect Iand habltat and Water management strategies in indira paryawan bhawan @nzebin

open space.

* Increase urban density to
preserve green space.

*  Examine each location to
preserve environmental
assets.

build4people.org | Topic The importance of green buildings in urban planning| WP4 Science Workshop 2023 | Chea Chetha | 26/01/2023 |
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Fundamental Principles

Energy

Indoar
Alr
Guallty

GREEN
BUILDING

Materials

Water

Site: Every decision about a
building can be affected by its
location.

Priorities for green building site
selection include:

*  Reduce urban sprawl and
protect land, habitat, and
open space.

* Increase urban density to
preserve green space.

*  Examine each location to
preserve environmental
assets.

Fundamental Principles

Preserve the existing
natural water cycle and
design the site so that they
closely emulate the site’s
natural hydrological
systems

Emphasis on retention of
stormwater and on-site
infiltration as well as ground
water recharging

Reduce site water waste
and maximize rainwater
collecting, stormwater, and
grey water reuse.

Materials

Reduce non-renewable
construction materials by
efficient engineering and
construction and recycling
construction debris.

Use recycled materials,
energy-efficient engineerec
materials, resource-efficier
composite structural
systems, and sustainably
managed biomass
materials.

SPONGORED BY THE

$ Federal Ministry
of Education
and Research

FONA
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4Rs for low-carbon
construction

material

Re-cycle

Replace with Green
(CCS, RE,
‘engineered’
timber, etc.)

Note: CCS = Carbon capture and storage; RE = Renewable energy.

build4people.org | Topic The importance of green buildings in urban planning| WP4 Science Workshop 2023 | Chea Chetha

| 26/01/2023 | Page 6
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Fundamental Principles

Indoor

I
Quality

Materials

BUILDING

Site: Every decision about a
building can be affected by its
location.

Priorities for green building site
selection include:

*  Reduce urban sprawl and
protect land, habitat, and
open space.

* Increase urban density to
preserve green space.

*  Examine each location to
preserve environmental
assets.

Fundamental Principles

Preserve the existing
natural water cycle and
design the site so that they
closely emulate the site’s
natural hydrological
systems

Emphasis on retention of
stormwater and on-site
infiltration as well as ground
water recharging

Reduce site water waste
and maximize rainwater
collecting, stormwater, and
grey water reuse.

Materials

Reduce non-renewable
construction materials by
efficient engineering and
construction and recycling
construction debris.

Use recycled materials,
energy-efficient engineered
materials, resource-efficient
composite structural
systems, and sustainably
managed biomass
materials.

build4people.org | Topic The importance of green buildings in urban planning| WP4 Science Workshop 2023 | Chea Chetha

Energy

Minimize adverse impact
on the environment through
optimized building siting &
design, material selection,
and aggressive use of
energy conservation
measures

Maximize the use of
renewable energy and
other low impact energy
sources

| 26/01/2023 |
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Fundamental Principles

Indoor

Air
Quality

GREEN
BUILDING

Materials

Water

Site: Every decision about a
building can be affected by its
location.

Priorities for green building site
selection include:

*  Reduce urban sprawl and
protect land, habitat, and
open space.

* Increase urban density to
preserve green space.

*  Examine each location to
preserve environmental
assets.

Water

Fundamental Principles

Preserve the existing
natural water cycle and
design the site so that they
closely emulate the site’s
natural hydrological
systems

Emphasis on retention of
stormwater and on-site
infiltration as well as ground
water recharging

Reduce site water waste
and maximize rainwater
collecting, stormwater, and
grey water reuse.

Indoor Air Quality

Materials

*  Reduce non-renewable
construction materials by
efficient engineering and
construction and recycling
construction debris.

*  Use recycled materials,
energy-efficient engineered
materials, resource-efficient
composite structural
systems, and sustainably
managed biomass
materials.
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Energy

Minimize adverse impact
on the environment through
optimized building siting &
design, material selection,
and aggressive use of
energy conservation
measures

Maximize the use of
renewable energy and
other low impact energy
sources

+  Provide a healthy, comfortable and productive indoor environment for building occupants

« Utilize the best possible conditions in terms of indoor air quality, ventilation, and thermal
comfort, access to natural ventilation and day lighting

build4people.org | Topic The importance of green buildings in urban planning| WP4 Science Workshop 2023 | Chea Chetha

| 26/01/2023 | Page 8
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The benefit of the green buildings
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Green building isn't just a passing trend; it's a way of building that fits the needs of the time and will only continue to grow in re

levance

and importance (USGBC)

Comfort

Green building is not only
about energy efficiency, but
also about creating an
environment that is
comfortable and enjoyable
for the occupants

Economy

Users reduce operational
costs

Better worker productivity
and attendance result from
healthier buildings.

Government can avoid the
expense of building
additional energy/water
infrastructure.

Environmental

Protect existing natural
spaces

Enhance existing ecology
Reduce water use

Reduce material use and
use low-impact materials

Reduce emissions to air

Environmental and Community
Benefits

reduced smog and urban
heat island effect,
conserved resources, and
lowered carbon footprint.
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What is preventing us from
constructing green buildings? FONA

Research for sustainability

Green buildings are attractive, environmentally friendly, and reduce GHG emissions and protect the environment, but they
face several challenges to adoption.

Component 1: Financial Component 2 : Political Barriers Component 3 : Management or Component 4 :Technical
Barriers leadership Barriers Barriers
Lack of government policy
The fear of higher investment and commitment Lack of leadership Lack of environmentally
cost sustainable materials
Lack of building codes on Lack of market
Long pay back period sustainability segmentation Lack of technical ability
and chronic skills and
Lack of financial resources Lack of motivation labor shortages
Component 5 :Socio- Cultural Component 6 :Awareness
Barrier Barrier
Lack of demand for Lack of awareness
sustainable products and professional

cultural change resistance
Lack of awareness of clients

Ignorance or
misunderstanding about
sustainable design
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+  Architect: BIG —Bjarke Ingels Group

+  Location: Copenhagen, Denmark

+  Client: St. Frederikslund Holding

«  Project Area: 61,000 sqm, 476 residences

«  Project Year: 2010

archdaily.com (2010)

build4people.org | Topic The importance of green buildings in urban planning| WP4 Science Workshop 2023 | Chea Chetha Page 11

| 26/01/2023 |
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< Architect: BIG + Carlo Ratti Associati

- Location: at the heart of Singapore’s financial district on the site
of a former public car park and a hawker center

+  Project Height: 280-meter-tall high-rise

»  Project Year: 2022
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:) ‘build4people.org | Topic The importance of green buildings in urban planning| WP4 Science Workshop 2023 | Chea Chetha | 26/01/2023 | Page 12
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Mapping Impervious Surface Area from Satellite Imagery

WP4 Science Workshop 2023

26 January 2023

Sophak Pok

Royal University of Agriculture

/  build4people.org | Mapping Impervious Surface Area from Satellite Inagery | WP4 Science Workshop 2023 | Sophak, P. | 26/01/2023 |



SPONSORED BY THE

¢
Eberswalde University * Federal Ministry
for Sustainable “B¥ | of Education

Development and Research

Outline

Research for sustainability

* What 1s impervious surface area (ISA)?
* Impacts of ISA

* Urbanization and increasing ISA

* [SA estimation methods

* Merits and demerits

* [SA change

* Considerations

pe)
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* Impervious surface area (ISA) 1s defined as the man-
made surfaces where water cannot infiltrate into the
soil (e.g. buildings, roads, sidewalks, parking lots).

D | build4people.org | Mapping Impervious Surface Area from Satellite Imagery | WP4 Science Workshop 2023 | Sophak, P. | 26/01/2023 | Page 3




mmmmmmmm THE

@

i - B | Gt
Impact of ISA on Water Environment |
Rain Rain

Natural Ground Cover Impervious Surface

(Schueler, 1994)

Since water cannot infiltrate the ISA surface, the hydrological
characteristics of the drainage basin will be changed, and the
pollutants on the Earth surface will be taken into the rivers at
the same time.

:) | build4people.org | Mapping Impervious Surface Area from Satellite Imagery | WP4 Science Workshop 2023 | Sophak, P. | 26/01/2023 | Page 4
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Impacts of ISA on Heat Balance (1) |
FONA
(Yuan & Bauer, 2007)
b. July 16, 2002
Impervious & ! '] o 328K
100% ool )

_ :) ‘build4people.org | Mapping Impervious Surface Area from Satellite Imagery | WP4 Science Workshop 2023 | Sophak, P. | 26/01/2023 |
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Impact of ISA on Heat Balance (2)

Research for sustainability

(Yuan & Bauer, 2007)
d. May 21, 2002

296

294
292 |

290 y = 0.028x + 291.63

R°=0.98

Mean LST (K)

288 -

288 1 1 1 1 1 1
0 20 40 60 &80 100
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Source: https://data.worldbank.org/

4

More demands for housings, buildings, roads, factories,...

L boesasa

build4people.org | Mapping Impervious Surface Area from Satellite Imagery | WP4 Science Workshop 2023 | Sophak, P. | 26/01/2023 |
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ISA as an Important Indicator

A indicator to quantify the urbanization process. (Luand

Weng, 2006)

* An indicator of watershed quality. (Arold and Gibbons, 1996)

Increased ISA can alter ecological, hydrological and
thermal characteristics in watershed.

> ISA1-10%  => Stressed

» ISA 10-25% => Impacted

» ISA>25% => Degraded

Estimating ISA has become increasingly important for
management of urban growth and environment.
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Major methods for estimating ISA
FONA

* Visual interpretation

» aerial photos or high resolution satellite images

* Empirical methods
» Vegetation distribution-based
» Artificial Neural Network
» Nighttime light-based

* Mixture analysis methods

» Spectral mixture analysis (SMA): spectral info, medium
resolution images.

» Temporal mixture analysis (TMA): temporal info,
coarse resolution images
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Merits and demerits

* Visual interpretation of aerial photos or high resolution
Images:
» Need too many images, much time and labor, expensive.
* Empirical methods:

» Model performance strongly depends on training data.
» Need high/medium-resolution images to get training data.

* Spectral mixture analysis (SMA):

» Spectral similarity among non-vegetation land cover types
and spectral variability within endmembers.

* Temporal mixture analysis (TMA):

» Temporal similarity among non-vegetation land cover types.
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Mixture Analysis

3% i
N
Ry = E fiRip + €
. — P - Spectral Mixture Analysis (SMA):
N Ry, R, are the spectral data of the
E fi =1, fi =0 target pixel and endmembers
1=1

Temporal Mixture Analysis (TMA):

R,. R, are the NDVI temporal data of
the target pixel and endmembers in
stable zone.

:) build4people.org | Mapping Impervious Surface Area from Satellite Imagery | WP4 Science Workshop 2023 | Sophak, P. | 26/01/2023 |
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Non-vegeta tion " 1
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MNF Component2

Element number in sorted temporal profile

:) | build4people.org | Mapping Impervious Surface Area from Satellite Imagery | WP4 Science Workshop 2023 | Sophak, P.

| 26/01/2023 | Page 12
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Step 1

MODIS NDVI
time-series images

Temporal mixture analysis
(Yang et al., 2012)

Fractional image of /

Example: Method

non-vegetation (A)

i Step 2 :
P g MODIS EVI yearly DMSP/OLS

: composite image NTL image

§ \

Reduce saturation and blooming

- effects in original nighttime light
: (Zhuo et al.. 2015)
HIH / EANTLI image
j EIII mnw LI L] mmw NSNS EEEEEE NN

.
.
.
.
.
.
M
.
.
.

-

P o COr e e e

Step 3 W

Build relationship between
ISA and EANTLI based on
statistical analysis

L 2
/ Preliminary ISA

Final ISA fractional
image

SassssssEsssEasEsnEnEnannfannannn

Jessssnsssdesnnnsnnnnnnnan wansnnhfunnnnnn

/ fractional image (B)
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build4people.org | Mapping Impervious Surface Area from Satellite Imagery | WP4 Science Workshop 2023 | Sophak, P. | 26/01/2023 | Page 14
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* The newly available Sentine-2A and -2B data can
provide fine spatial resolution multispectral imagery
at a 5-day temporal resolution, making it an important
dataset for urban expansion monitoring.

* Use of ISA for study heat 1n cities.
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Public Participation in Sustainable City

Case study: Commune Land Use Planning (CLUP)
LASED Ill project

WP4 Science Workshop 2023

26 January 2023

Rorn Naro

Royal University of Agriculture
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“The right to the city is far more than the individual liberty to
access urban resources: it is a right to change ourselves by
changing the city. It is, moreover, a common rather than an
individual right since this transformation inevitably depends
upon the exercise of a collective power to reshape the
processes of urbanization.”

- Harvey (2008:23)

| 26/01/2023 | Page 2
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PP is broadly defined as the involvement of people
and organizations in government policy processes

and decision-making. (Barnes, 2007)

PP is based on the belief that those who are affected
by a decision have a right to involved in the

decision-making process. (PIA, 2011)

D ‘build4people.org | Public Participation in Sustainable City | WP4 Science Workshop 2023 | Naro, R. | 26/01/2023 | Page 3
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Identify solutions to complex problems

Improve the efficiency and effectiveness of public spending and

services
Promote social cohesion and social justice, and overcome conflict
Build the confidence and agency of individuals and communities

Improve well-being and reduce social problems

(NCOSS, 2014)
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TARGET

11-4

AFFORDABLE AND INCLUSIVE AND PROTECT THE WORLD'S
SAFE AND AFFORDABLE SUSTAINABLE SUSTAINABLE CULTURAL AND
HOUSING TRANSPORT SYSTEMS URBANIZATION NATURAL HERITAGE
TARGET 11-6|  |[TARGET 11-6|  [TARGET 1-7]  [TARGET 11°A]  [TARGET 11°B|  |TARGET 1G]

il W [

14

PROVIDE ACCESS TO
REDUCE THE ADVERSE REDUCE THE SAFE AND INCLUSIVE
EFFECTS OF NATURAL ENVIRONMENTAL GREEN AND PUBLIC
DISASTERS IMPACT OF CITIES SPACES

IMPLEMENT POLICIES SUPPORT LEAST
STRONG NATIONAL FOR INCLUSION, DEVELOPED

AND REGIONAL RESOURCE EFFICIENCY COUNTRIES IN
DEVELOPMENT AND DISASTER RISK SUSTAINABLE AND
PLANNING REDUCTION RESILIENT BUILDING

build4people.org | Public Participation in Sustainable City | WP4 Science Workshop 2023 | Naro, R.
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Case Studies of PP in Cambodia’s Planning

) build4people.org | Public Participation in Sustainable City | WP4 Science Workshop 2023 | Naro, R. | 26/01/2023 |
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Identification and gathering of stakeholders
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e Step 2: Data collection and data management
e Step 3: Situation analysis and envisioning the future

e Step 4: Draft the Land Use Master Plan

— Inter-ministries and authorities
» Step 5: Review of the Draft Land Use Master Plan

PD draft Land Use Master Plan

2
)
—t
®
e
o)
o
c
o
=
)
wn
=2
Q
<

» Step 7: Review of technical report

» Step 8: Identification of priority projects

e Step 9: Approval of the Land Use Master Plan

(Introduction to the Cambodian Spatial Planning System, 2016)
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Land Allocation for Social and Economic Development, Phase 3 (LASED III) FONA
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Assessment and Management of Environmental Resource Efficiency and Pollution and

and Social Risks and mpacts Labor and Working Conditions

“

Community Health and Safety

Management

|
-

Land Acquisition, Restrictions on Land Use and Biodiversity Conservation and Sustainable
Involuntary Resettlement -~ Management of Living Natural Resources.

Cultural Heritage Stakeholder Engagement Plan

e

Indigenous Peoples

Source: World Bank
:) build4people.org | Public Participation in Sustainable City | WP4 Science Workshop 2023 | Naro, R. | 26/01/2023 | Page 9
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* Project outreach

e Stakeholder Engagement Plan
* Grievance Redress Mechanism
(affected people and Workers)

* Project Disclosure

* FPIC (Free, Prior, Informed Consent) for IPs

:) | build4people.org | Public Participation in Sustainable City | WP4 Science Workshop 2023 | Naro, R. | 26/01/2023 | Page 10
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Long time series analytics of thermal satellite image data

WP4 Science Workshop 2023

26 January 2023

Gulam Mohiuddin
Prof. Dr. Jan-Peter Mund

Eberswalde University for Sustainable Development

D . build4people.org | Long time series analytics of thermal satellite image data| WP4 Science Workshop 2023 | Mohiuddin, G. & Mund, JP. | 26/01/2023 |
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Figure 1: ChbarAmpov Phnom Penh, Cambodia
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Acquiring image and
preprocessing

LST estimation &
correlation analysis
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[ NDBI ‘ J \ analysis

Selected parameters:
Maximum cloud cover = 5%

Minimum temperature threshold = 18 °C

:) build4people.org | Long time series analytics of thermal satellite image data| WP4 Science Workshop 2023 | Mohiuddin, G. & Mund, JP. | 26/01/2023 | Page 3
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Figure 3: Available cloud free image (with a maximum 5% cloud coverage)

Total number of images: 37
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Figure 4: LST change trend
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NDBI vs LST (2011 - 2021)
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Figure 5: Correlation matrix of LST and other spectral indices
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