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From Khokana to the World
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From Khokana to the World
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Towards Implementation at Rapti - Capital of the Lumbini Province




Participatory Process oSowing the seed by the hands of the
Comwu nity themselves

= ‘ \ & = [
\\ ' > 1 ;:"4 e « "\\Z‘EE:;E;E#‘ : “%ﬁ“f_: Y ‘\‘
=P \ e - ; \ W

) >
.{

Where they fit in the Urban assets

6 Co produced maps
from the community

Co Mapping Aspired Policies



Morphing Co Produced maps to Realistic Visioning
Scenarios

6 Co produced maps
from the community

Urban Planners,
Engineers, Social

Scientists

Planning Norms and Standard

Refined Digitized
= \/isioning Scenarios

0




12

Validation of the Developed Scenarios
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Exposure Data Generation

No. of household

Average income
distribution

Gender distribution
Age distribution

Storey height
distribution

Building Usage
Building Type
Education level
Employment
éeee
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Exposure Data Generation Process




The Tomorrow's Cities Framework uses the following exposure
datasets:

Building

- Household
- Individual

- Road network
-  Power network

I Data Generation
Exposure genera tion

First, upload parameter file and land use, then
click generate to produce
building/household/individual layers.

Random seed

42

The building, household and individual exposure data is generated
using the data generator module in Tomorrow's Cities WebApp.

The road and power network datasets are manually prepared, which
are used for network analysis.




The exposure data is needed to compute the impact metrics,
which are used to judge the resilience of a  land use plan to natural

hazards. ﬁ
&. Number of workers oy Number of households
unemployed displaced
Number of children °
EF@ With No acCcess 1o ©W- Number of homeless
— education iIndividuals
= Number of households ﬁi' Population displaced
= with no access to
hospital
Number of individuals ‘é’ Number of casualties
with no access to h

hospital



The power infrastructure input data for

the network analysis currently includes:
1) Substations
2) Transmission lines

3) Hydropower plant

This has been prepared
by digitizing the power

network maps provided

by the Nepal Electricity
Authority

Jhimruk HEP




The road network data is also derived using existing data. Location of bridges is
the key component here.




Why Is exposure data generation needed?

Data generation is needed to simulate future data, and refers to:

The process of generating detailed attributes for individuals ,

households and buildings based on land use data and probability
distributions.

Attribute layers for individuals,
Land use layer (input) Probability distributions (input) households & buildings (output)
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Inputs

Process

Outputs

Land use

Plann

Data generation process overview

ing

Land use Distribution
Layer Tables

Household Ind|V|duaI Building
Layer Layer Layer

Computational Platform




Github repository for exposure data generation program:
https://github.com/TomorrowsCities/DataProductionPytho
N

5 Spyder (Python 3.8)
File Edit Search Source Run Debug Consoles Projects Tools View Help < C [:] % https://github.com/TomorrowsCities/DataProductionPython =i

B = » O L
= o TomorrowsCities / DataProductionPython & Q Type (/] to search

...ers\PR\Documents\NSET\Tom wCities_CodeDev\DataProductionPython\p1_DataGeneration\DataGenerator.py

O DataGenerator.py X

<> Code (® lIssues 17 Pullrequests () Actions [ Projects @ Security [~ Insights

The data generation process begins e
Step
Step
Step
Step
Step
Step
Step
Step
Step

Calculate maximum population (nPeople)

Calculate the number of households (nHouse), hhID
Identify the household size and assign "nInd" values to
Identify and assign income type of the households
Identify and assign a unique ID for each individual

Identify and assign gender for each individual ¥ main ~ F 2 Branches © 0 Tags Q Gotofile t Add file -
Identify and assign age for each individual

Identify and assign education attainment status for each

: Identify and assign the head of household to correspondil ga hkayabilisim Merge pull request #2 from TomorrowsCities/doc_test &8 34754 - 2 months ago  £5) 90 Commits

¥ DataProductionPython Frivate ® Watch 3

OO~ =W K| =

Step 10: Identify and assign the household that each individual

Step 10a: Identify school enrollment for each individual
11: Identify total residential building area (totalbldarea src Nan-unique building id issue debug 4 months ago
on Land use types (LUT), load resisting system (LRS) and st

(3 .gitmodules Reorganized, added flood_vulnerability generator last year
( status based on Table 9
Total resi ial buildings € i [ READMEmd docs: added a single line for tesing 2 months ago
t Table 9 to numpy
9 contains occ / type respec vario uT I
J contains occl B} rious LU [ TableStructure xlsx Add files via upload 2 years ago

trial (Ind), Commercial (

- row in range((len(tables['t9'][0]))):
tables['t9'][0][row]=np.fromstring(tables[ 't9'][0][row],dtype=Tli [0 README V4 =
t9 = np.array(tables['t9']1[0]) # Table 9

available LUT = list(set(landuse_res df[‘LuF']))
for lut in available_LUT: #Loop through zones .
lut_zone = landuse_res_df['LuF'][1i] Data Generator Englne

lutidx[lut_zone]

fnrint{lTut 7zana)




Demographic data tables (9)

Table number Table name Potential Data Source

1 Individuals in a household Census

2 Average Income Distribution Census + Economic reports

3 Gender Distribution Census

4 Age Profile with respect to gender Census

5 Education Attainment Status with respect to gender  Census

5a School Enrollment with respect to Household This data may not be
income and Education attainment (EA) status of available directly from
Household Head census and may need to be

assumed reasonably.

6 Head of Household Census

12 Labor Force participation with respect to Gender Census + Economic reports

13 Employment Probability Distribution with respect to This data may not be
Education Attainment (EA) Status and Gender directly available and may

need to be assumed based
on census data and '
economic reports.
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Building data tables (6)

Table number Table name Potential Data Source
9 Occupancy type with respect to land use type (Zone To be decided by land use
Assignment) planners
7 Number of storeys for different land use types and To be decided by land use
load resisting systems (LRS) planners
8 LRS with respect to land use type To be decided by land use
planners based on census
data
11 Code compliance level with respect to LRS and land This data may not be
use type available, and may need to

be assumed reasonably

10 Commercial and Industrial buildings information GEM global exposure model
or any national dataset

14 School and hospital buildings information Assumptions based on GEM
global exposure model or
any national dataset
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Other Assumptions (8)

Assumption Potential Data Source

No. of commercial buildings per 1000 individuals GEM global exposure model or any national
dataset

No. of industrial buildings per 1000 individuals GEM global exposure model or any national
dataset

Area constraints in percentage (AC) for industrial and  To be assumed by land use planner
commercial zones. Total built -up areas in these zones
cannot exceed (AC*available area)

Individuals per school National development goals or any other
standards

Individuals per hospital National development goals or any other
standards

Average dwelling area and building footprint range GEM global exposure model or any national
dataset

Definition of low, medium and high rise To be assumed by land use planner

Replacement cost GEM global exposure model or any national

dataset
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The population projection for 2050 is the basis of all
exposure data inputs.

1980 2015 2050
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Age pyramids for 1980, 2015 and 2050, from National Planning Commission, Government of Nepal




Division of the land into appropriate land use zones is one of the key inputs.

Recreational Residential




Then, the percentage of different building types for each land
use zones can be assumed.

Traditional Tharu buildings

=N

Brick in cement with flexible
diaphragm BrCif)

Brick in cement with rigid
diaphragm BrCr)




An example of building type allocation for different land use
Zones.

Type of building Residential Health

Brick in cement with
flexible diaphragm

(BrCfl)

Brick in cement with 25 20 30 10 5
rigid diaphragm ( BrCri)

Brick with mud mortar 25 5 10 5 0
(BrM)

Adobe (Adb) 15 0 0 0 0
Reinforced 20 70 55 85

Concrete(Rcli)




Structuring the land use as per planned grid layouts working directly
with the |mplement|ng authorltles




~ Physical and Social Impact Assessment "
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Hazard Assessment Physical Impact Assessment

Source® NSET, freepik.com, stablediffusionweb.com, Richard Friedericks, Jenkins et al (2022)



Hazard and Impact Assessments ”
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Going back to the Community with the results :

Fostering Detailed and most importantly informed discussion on

Disaster Impact with the community LY ’
0



