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Aim & Objectives

Aim of this study is to understand the comparative urban status of Bangladesh.

There are 3 objective for this study,
-to assess the Ecological Suitability of urban unit.
-to assess the infrastructure-service suitability of urban unit.
-to interact ecology and urban infrastructure-service suitability for

understanding the existing urban scenario (Urban Readiness)

- to test this interactive matrix for explaining the scenario on ground.

According to BBS 201 | there were 484 upazila with 506 urban centers in Bangladesh.These urban centers included
present 12 city corporation, 316 paurashava & 178 Upazila headquarters.To address the geographical overlapping and
reduces the complexity this research redefine these upazila as growth center with different level of urban center. character
of all 484 upazila/ growth center is quantified based on 18 ecological character and | | existing infrastructure-services

from urban planning point of view.



Urban Readiness Workflow
Diagram

There are | | major steps in total work flow.
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Ecological Sensitivity Variables (18 nos.)

This study consider |18 Ecological phenomenon as
Ecological sensitivity indicative variable.

From non-farm economic point of view, efficiency or
productivity of an urban economic system is
affected by this 18 ecological phenomenon in
Bangladesh.

Urban centers in a growth center (upazila) is ecologically
more sensitive then other if it has higher concentration
of these ecological phenomenon
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Urban Ecological Sensitivity
(Example: River Flood)

As example sensitivity
calculation based on variable
04 :River Flood is presented in
this slide.

Different severity level at
different part of a growth
center is  assigned  with
sensitivity score presented
below. Growth center
sensitivity was calculated by
area percentage and scaled in 0
to |I.

Sensitivity score assigned for
different intensity level is

Not flood prone

Low River Flooding
Moderate River Flooding
Severe River Flooding
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Urban Ecological
Sensitivity (Example:
River Flood)

For each growth center
suitability score is
assigned according to
opposite of
corresponding sensitivity
score as  presented
below. Growth center
suitability was calculated
by scaling the score in 0
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level
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Urban Ecological Sensitivity (18 Nos.)

EZ{3]

A growth center (upazila) obtain a sensitivity score [Combined Sensiivity Nap [01]_Comprative Feologleal Sensitvity Tndes of Grovh Center n Bangladesh ]
between 0 and I. It is converted in to 0 to 100 scales e@_
for easy visualization. growth center (upazila) with — .

. L ] . Scale 1:2,500,000
higher sensitivity score is more sensitive from urban S
point of view. —
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Urban Ecological Suitability (18 Nos.)

All growth centers obtain a suitability score between 0

[Combined Suitability Map [01] Comparative Ecological Suitability Index of Growth Center in Bangladesh |
89°00E STQUE SQUE

EXLL]

. 2] __ .
and |. It is converted in to 0 to 100 scales for easy {%}_
visualization. z S

. . . . . . 2 Scale 1:2,500,000
growth center (upazila) with higher suitability score is ©
more suitable from urban point of view. S ——
Lrban Suitability Chart No. 23(a): Growth Center Urban Suitability Considering Ecology
) . Total Urban .
I:g:hqﬂ;i M’“ﬁ:i’:’ﬂ“ {;::::': Population | (%) | Population | (%) (sifm] (%)
2011 2011
Dustrict_11Q) 5 1030417 | 0.72 | 283638 | 0.84 | 1757.81 | 1.21
Paurashava 11 | 34 N3BOB4 | S5 | 1539804 | 455 | 1120236 | 790 | |
Upanila HQ 2% 3104335 | 2.17 | 297237 | 0.88 | 11363.07 | 781 | -
Capital 1 747042 | 6.10 | 8747042 | 25.86 | 30584 | 021
— Clily Clorporalion ] 2TR2A 211 1217023 3.6 RR3TI 0l
400704 | 2RrELIQ 1 3530796 | 3.16 | 1264002 | 3.74 | 384957 | 264
Paurashava_[1Q | 60 | 18204433 |12.76 | 2010675 | 861 | 1721577 | 1183 |
Tparila_HQ 70 SSIGII0 | 386 | 336200 | 090 | 63R000 | 438 | e
City Corporation | 2 950810 | 0.67 | 407901 | 1.21 | 3R677 | 0.27 SN Groun |
Score: | Districl HQ 15 6123374 | 427 | 1795636 [ 531 | 456007 [ 313 | |Egovmeerem |
69.64-73.99 |Paurashava 1O 2 | 18743371 | 1308 | 2463047 | 728 | 1709050 | 1174 | | roma
Upazila HQ 12 8322874 | 595 | 583114 | 172 | 840655 | 508 et gy
Cily Corporalion |5 2741051 [ 191 | 2002300 [ 5902 | 9112 | 063 | §  regonainos
Score: | District HO 16 960009 | 416 | 1241563 | 3.67 | S02L09 | 345 el
65.00 - 69.63 | Paurashava HQ 7i) 19385650 [ 1555 | 27350072 [ 8.07 | 1933084 | 1328 i Hazand Senstvity Indicate the resisance capacity of a geopraphc
Upazila HQ 37 TETOEZ | 536 | 409680 148 | 868730 | 597 Eco-Suitability . aicted at diffwent ensity by Qilren (ypes of bz
Citv Corporation 1 3310027 [ 231 [ sswezy [ee [ il oz ;:;;."ﬂ_so s 21‘?2%2!’2“12‘!_’“ s . Eiiiii‘ﬁé'“f..'3“"2‘5‘?:21‘3“‘1?“ o
District HO) 6 2451728 | 171 | 610240 | 180 | 230329 | 158 | & puraes.mzs e doelopmct, igh M v Tepriscrs ks
Yurashava Hi) 37 0430542 | 6.59 | 1235221 | 3.65 | 1503331 |1033 | | loes0-7aee i planing tha within 051 Bangladesh vil become A micdi-income
Upnzils HQ 36| w06 | 5.2 | sadon | 102 | Tiosoan | 74| | e e s e b
Total 484 | 143321734 | 100 |33R19224 00 | 14554731 | w0 | b—+ _ - __ __ o Compt: 15 o 0 202 __

257N

290N

EXLT]

R

28N



Urban Infrastructure - service suitability variables (1 | Nos.)

This research consider || infrastructure-service variable to assess infrastructure-service
suitability of urban centers in all growth center from economic point of view

indicative 19. Education Health and Religious Services ) .
variable 20. Agriculture and Emergency Services .Soc.lal Service
21.Rural Economy related Infrastructure indicator
22 Water based Communication Services
23. Rail communication Services L
24. Road Connectivity Connectivity
indicator

25.Airport Proximity

26. Seaport Proximity Location
27. Capital Proximity advantage
indicative 28. Administration level
variable
indicative 29. Urban Population

variable



Urban Infrastructure and Services Suitability (Example: Education, Health & Religious inf.)

As example for variable no 19:
Education, Health & Religious
services, this study assumes
growth center with higher level
of these service infrastructure
has better access to the services.

Suitability score for growth
center with different feature is
given below.
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A growth center obtain a suitability score between 0 and . It =
is converted as 0 to 100 scales for easy visualization.

Urban higher | %

Urban Infrastructure and Services Suitability( |1 | Nos.)

N

centers
infrastructure-service has higher level of preparedness

growth

center

against the impact of climate change.

with

Urban Suitability Map 01 Comparative Urban Suitability Index of Upazila Considering Infrastructure and Services in Bangladesh

Map No. 24: Growth Center Sultability Statistics Consldering Infrastructure and Services

Infrastructural suitibility index represent the existing wrban readiness
considering the cumrent status. of growth centers of Bangladesh
After the leberation rapid development activities were undertaken
which were exponentialy increased by ithe recent decates. Bui the
the pattern of infrastrscture development s mostly concentrated 1o
the wrhan area. Bangladesh Government has a plan that within
2021 Bangladesh will become a middlesincome country and within
2041 it will get the status of developed country, So this is the hightime
o look formard on the balanced infrastructurl development shift
focus on less pevilessed growth cemers
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Urban Readiness

Urban readiness of an urban system is a
function of its infrastructure-service
suitability and ecological sensitivity. Best
possible way to represent this function
is “Iso-Quant Curve.” Urban centers in
a growth center can have same urban
readiness score  with  different
combination of infrastructure-service &

i Matrix : 02 Urban Readiness Matrix and Growth Center of Bangladesh with Readiness Iso-quant Line i
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Urban Readiness (partial view)

Urban readiness score is a quantitative indication of urban centers sensitivity due to ecological phenomena
including climate change considering the arrangement of infrastructure- service.

T &
> %
5 % o
|: 22.25 % % QQ
E: 77.83 k<) O;‘
R: 17,32 i
....s_;.................CE.......g:&‘z’r&................ £ cx=Ecological SulNb ity 8250 =srrmmimmmmreemremmrresmreesmmreinmresemmeesmremsereesmmmesieees £ 0 0|0 g (G2 Suitab Mi:ly B s e o m
Nilphamari @ Thakurgaon I: 19.76 i
' o) P ' angpur Sadar |: 55.63 \
I: 15.14 . & Sadar ] vPanv:hagarlv'(fv-y +Joypurhat E: 73.10 ) {
E: 78.73 5 O @ o , s e 1:40.92 R:14.45 ngpur CC) E: 79.93 ! ‘ ey 4
R: 11.92 lﬁphamaﬁa . ~\8 E: 76.57. Kaligan] (Jhenaidah R: 44.47 H Q )
Bholahat R UgaDn Nshnra sl “R: 31.33" Paurashava H )6\ [ ‘DSCC)
Upazila ) Nator@.r . #g ¥z ( ? i Gazipur i \ 1: 97.73
pa @D -:/ L L% T > 1 ! e £ /
Q@ %) o GO o e Lal onjrasty | Jgt ,>"SaQar (GC‘O Jassora Bogra i} Mymensingh I: 58.53 i \ E: 78.84 /
© © o= & & QP 'I,'grrglj | adar (MCC) E: 76.60 i X :77.04  /
4 mﬁw&r + damalptir (%) " : i N /
, e hjhenaicah Oyl Rasnan R 44:84 | 1
X T] %Mw‘ janj o] { \ ) Naall ) e 1 .
a [0} ) /tiﬁshtla - = B u i i
b = Esidaus - Ecological Suitability 7441 —
F o) ¥ - I3 (LU & :
/ : o o ® 5 1 ) 2@ Madaflrfig Ra}bja"ga,uakhﬁ‘ Tarabo ._LGumill Khan Jahan H \
o = by . © ~Satkhira  Tangail I Ali (KCC) :
N E Mmsh\gmi‘fmm gant & o o@ o .\\j g : 'ﬂ“:?pfsgg;J \
E: 69.67 Mg ol E: 72.66
> R: 13.57 ® i‘) = ,Jigynjgr d% kshmpur"‘Pab"\a' _fangamah R: 33.40
d Lalmohan . D) Sn(a;ganj h
:— | Paurashava& Do . . & D Habiganj
._6 Ve - ®% @ ® _ ‘E":J:"Erguna &® o) Maulvibazar
& o go o @ *1"‘/ Nakhah
(5 o O L] \ o] ) _I'Fpandpur
" () i -I?_;XS F:!ﬁzar Brahamanbana I
D Chia >\ ° Cre Uk eese
) Jaa Og > < R: 23.31
65.60 &) &) 8 :
— 9.45 i
m ) ..‘:uném anj X
O sl gan) :
— o o & G| k3ozz o
e (%) - :61.66 ¢ =
87' ©O R: 18.63 =
O | withamain © ~
- © Austagram
(&) vpeedie Upazil% ® i
1:19.77 T i :
| | | E:'58.20 E 5783 = =
R:11.51 R- 1516 5 s

.......... Infrastructure-service Smtablllty

nfr.-;strur,lur!* Suitability 50

=~Ecological Suitability §3.30 ==p=m== Ecological SNgR
Number : v
rea A5 0T0 30 Km (30.9 £ womoeT o g
Fiian Eouliatlon a5 e sk 109.97 4 ..°] e e o No Growth Center
Total Population 2,77.88:678 {18 20%] 2 Tate R o e
»
©




]

Urban Readiness (Graph & Statistics)

To understand the urban readiness of urban centers in growth center this guideline symbolized them into equal class interval of 5.
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Urban Readiness (Graph & Statistics)
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Urban Readiness (Absolute View in Map)

-No growth center has urban readiness score above
80.

-Capital (Dhaka) has highest readiness score which
only growth center between 75.00-79.99

-There is no growth center with readiness score
between 70.00-50.00

-Khan Jahan Ali (KCC) has 2" highest readiness score
which is only growth center between 45.00-49.99

-Monpura (Bhola) has lowest readiness score which is
only growth center between 05.00-09.99

-All other 481 growth center have readiness score
between 40.00-10.00

Khanjahan
Ali (KCC)
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Urban Readiness (Comparative view in map)

Scale 1:2,500,000

(Governmant of the Peopla’s Republic of Bangladesh
Ministry of Housing & Public Works

To understand the Spatial pattern of Urban Readiness this guideline
classified 483 growth center excluding Dhaka in to 5 classes. Urban
centers with lower readiness score will be directly affected by the
impact of climate change then other. But population displacement due to
climate change in these area will affect the high score urban centers
more harshly. This study can not estimate the magnitude of climate
change impact, but it shows the relative impact at upazila level based on
the available data. This study sagest that different policy guideline is
necessary for different area based on their ecological setup as well as
infrastructure-service status.

URBAN DEVELOPMENT DIRECTORATE
82, Segunbagicha, Dhaka-1000

Readiness Chart no 01(a): Growth Center Readiness Statistics

Urban Readiness | Growth Total Population Urban Area
(SqKm)
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Urban Readiness Guideline: Interfacing of Urban Vulnerability, Impact of Climate Change & COVID-19 Scenario

Spatial Urban Group (SUG)

Urban Population: 32,60,634 (09.64%)
Population: 2,47,86,955 (17.29%)

Nos. of Growth center:
Area 37,623.73 sqkm (25.85%)

N:atcré ......... 75,
] Sad 3
All growth center- T ] e
e 2 g Sadar & ‘Panchagar‘l{‘-y +Joypurhat

have been grouped
in 8 Quadrant
based on their
position in the 2D
Plot.

Statistical data shows
25.86% urban
population lives in
0.21% urban land in
SUG 0lI.

In contrast 8.10%
urban population
lives in 26.19%
urban land in SUG
08.

Urban Population: 3,38,19,224
115 (23.76%) Nos. of Growth center:

I: 28.50
E.79.36

SUG 03

R: 2262

SUG 08 : ) ‘ IK. l;.gg
Urban Population: 27,39,776 (08.10%)
Population: 2,77,43,116 (19.35%)

Nos. of Growth center: 123 (25.41%)
Area 38,120.19 sqkm (26 I9%)
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Urban Population: 55,00,613 (16.26%)
Population: 3,56,46,987 (24.87%)
Nos. of Growth center: 120 (24.79%)
Area 33,644.48 sqgkm (23.12%)

|

Population: 14,33,21,734

Urban Population: 66,33,907 (19.61%)
Population: 3,63,64,821 (25.37%)
112 (23.
Area 33,500.33 sqkm (23.02%)

;

Nos. of Growth center: 484 Area 1,45,547.31 sqkm Source: BBS 201 |

Urban Population: 16,24,924 (1.45 %)
Population: 39,81,635 (02.78%)

Nos. of Growth center: 07 (01.45%) Nos. of Growth center: 01 (0.21)
Area 1,270.50 sqgkm (0.87%) Area 305.84 sqgkm (0.21%)
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Policy requirement for different SUGs to

address the impact of climate change.

To understand the Spatial pattern of SUGs this

Government of the People's Republic of Bangladesh
Ministry of Housing & Public Works

URBAN DEVELOPMENT DIRECTORATE
82, Segunbagicha, Dhaka-1000

* Hal I;iganj)
S

N

guideline symbolized 484 growth center in to 8
different color of SUG.

Different SUG show different policy requirement from
growth centers in different SUGs to address the impact of

climate change.

Urban Population: 32,60,634 (09.64%)
Population: 2,47,86,955 (17.29%)
Nos. of Growth center: |15 (23.76%)
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Nos. of Growth center: 07 (01.45%)

Urban Population: 87,47,042 (25.86%)
Population: 87,47,042 (06.10%)
Nos. of Growth center: 01 (0.21)
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Urban Readiness Score and Night lllumination in Bangladesh 2022

Out come of urban readiness score is verified with illumination intensity index of upazila

Light Index 2022

Light Index of 484 Upazila Besed on the Area Percentage
With lllumination Intencity Above 0.8Wm-2p-1

Night Illumination of Citis & Towns
in Bangladesh
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Urban Readiness Score and Employment Distribution in Bangladesh 201 |

Out come of urban readiness score is overlaid with the number of non-farm employment and indirectly estimated GDP (FY 201 |-12)
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Impact of Covid-19, Bangladesh
&
Urban Readiness Guideline



COVID-19 positive cases from 50% to 100" day in Bangladesh on

Geographic space

-First COVID 19 positive case identified in 8th March 2020.

-Since then Directorate General of Health Services (DGHS) publish daily statistics of

identification and causality report up to district level.

-Data shows Dhaka and districts surrounding the capital is more expose to the pandemic.

_ Matrix: 05

Spatial Urban Group (SUG) & Identified COVID 19 Positive Cases in Bangladesh
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COVID-19 positive cases from 50" to 100t day in Bangladesh on Geographic space

-As case study urban readiness data set are overlaid on
pandemic data set to assess its real world imp"cation_ COVID 19 positive case and urban readiness considering Chattogram as base

Graph of COVID 18 Positive Cases (scaled) on 100 day & Urban Readiness

-Data inputted against 64 district among 484 growth center. =, =
All analysis were confined at district level considering data = § 2
availability. e
=
-The graph shows most of the significant picks corresponds with f s =
readiness picks. L e =
2 a0 ;
ia

District name

N Urbon Roodnesgs —— COWAD 12 Poibes case

Table shows data of 10 districts with highest COVID-19 Positive Cases on 100t day from first identification

Rank District Total cases Total cases (%) New case New case (%) (ave. inscl:e‘;ze /day) Positive/10,000 (popullz teil:):/tquM) Readiness score
1 Dhaka 26,369 49.91 438 28.11 452.63 22.07 28,600 75.97
2 Chattogram 3,680 6.97 88 5.65 70.17 4.52 19,344 46.72
3 Naraynganj 3,011 5.70 41 2.6 46.26 10.21 12,994 38.04
4 Comilla 1,854 3.51 169 10.85 27.84 3.44 3,453 37.85
5 Munshiganj 1,558 2.95 60 3.85 24.19 10.77 2,317 18.09
6 Cox-Bazar 1,411 2.67 71 4.56 23.24 6.16 2,049 22.51
7 Gazipur 1,278 2.42 8 0.51 20.34 3.75 3,974 31.23
8 Noakhali 1,057 2.00 30 1.93 19.39 3.40 1,571 21.17
9 Mymanshing 878 1.66 23 1.48 13.17 1.78 1,557 43.60
10 Faridour 734 1.39 39 2.50 9.56 421 i 1.233 32.72




3 sate of district cluster based on COVID-19 positive cases increase by day (Slope) vs Urban Readiness on 100t day

Three graph below represents the 3 district cluster separately.
All 3 district cluster shown on geographic

All 3 cluster show positive co-relationship between pandemic and Urban readiness with different magnitude. e

This case study shows that 40 out of 64 cases (62.50%), urban readiness can explain urban property or human
urban activity of growth center in the form of pandemic. ["“tp[33] __spatial Distribution of Districts n Threo Group

Cluster 1: Higher Co-relationship
(R squire =0.80)
9 District (14.06%)
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Flood in August 2020, Bangladesh

On 3rd august of 2020, FFWC published a flood map of 53,565.04 square kilometer inundated area including rivers and other water bodies.
340 growth centers among 484 growth center are affected.

This Inundated area is divided by Ikm x Ikm grid to incorporated the inundation level and flood related sensitivity information.
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Flood in August 2020, Bangladesh

Comparative Flooding Depth Sensitivity Index Observation

The map represent the cross-table observation in
geographical space. There is no major dissimilarities
among the flooding depth sensitive area of urban
readiness study and inundated area on august 2020

flooding.
Summery Table of Evaluation
% of Area Observation % of Area Evaluation
- Perfectly Identical
36.22 Nearly Identical Identical
3221 Moderately Identical
12.60 Near Different .
: Different
- Completely Different

Summery observation in the table shows there is
84.98% area that shows identical character specified in
the flood sensitivity index of urban readiness study.

00 Crosstablution of Inundation on 3rd August, 2020 and
MAP No Flood Sensitivity (Depth) in Urban Readiness
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Impact of sea level rise in Bangladesh

The map represent the area with altitude below 5m, 3m and |.5m
from Mean Sea Level (MSL). There are |3 district and 73 growth
center in total that are mostly sensitive due to sea level rise.

Ground
height

Nos of
growth
center

Area
SqKM

% of
area in
country

Total
population

% of Total
population
in country

3.0lm-
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3
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17.74

[.5Im-
3.00m

153

47,325.5
I

32.52

3,94,34,003

15.98

1.50m
and
below

73

29,050.7
7

19.96

1,65,35,435

I1.54
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Impact of sea level rise on soil

Sea
impact

problem
Intensity

level

the
in
of

rise  will
salinity
area.

soil

costal
salinity  will

also

salinity of costal area in Bangladesh

Inlermation Intesity of Soil Salinity in Bangladesh & Ground Height from MSL
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Intesity of Soil Salinity in Bangladesh

09

increase and new area will
face the problem.
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Impact of rainfall anomaly (due to CC?) & flash flood in Bangladesh

Information
Map 57

Flash Flood Affected Area of Bangladesh &
Surma-Kushiara River Basin
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The map represent the
hydrological  catchment
area (watershed) of Haor
in Bangladesh. In 2022
1,72,919.18 cubic meter
of precipitation occurred
in these area between
march 23 and October
24" and caused sever
flash flood. Any anomaly
in the rainfall can cause
seriate problem in
agriculture sector in this
area. On the other hand
it is a large amount of
clean water that can
solve the dry season
water crises in the
country.
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Impacts of Rainfall Anomally on Flash Flood in Haor
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unamgan;

in Haor

Catchment Area in 2022

- Catchment area 41,427.27 Sqkm

Daily Precipitation

N,

Caticu
S

Amount of daily precipitation measured as cubic meter

Jhakat

rahamanbal

Totall,72,919.18 cubic meter between March 234 and October 24t =

L3 1 day 0.1 degree x 0.1degree;
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https://disc.gsfc.nasa.gov/datacollection/GPM_3IMERGDL_06.html

in North-Eastern Part of Bangladesh from March 239, 2022 & October 24
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