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1 ABSTRACT

In the advanced scientific world of information tine innovative medical knowledge age, the Covid-19
pandemic raised many questions of human existeintteealawn of the twenty first century. On topitof
countrywide lockdown to save humanity at the cdst shrinking economy shattered the hope of suhafa
many. The paper is an attempt to find a flexibleywarward for post Covid-19 city planning and
management by analysing the impact of real timeilitpllata of Mumbai and Delhi. It also proposea th
Integrated Spatial Hierarchical Emergency Functidbgstem (ISHEFS) to integrate the horizontal and
vertical functions of the city and various stakelewss/ government departments in a single platfam f
efficient and effective recovery from the futurengamic. It highlights the establishment of the E+H
system at neighbourhood and city level and howilltprovide for the collection and analysis of sphand
factual ground level information in order to esisiibla common ground to address the pandemic situfar
effective governance and community empowerment.

The ISHEF System provides the flexibility to takecsions on the ground by understanding and amajysi
the existing situations. Hence, the paper discutise flexibility of the ISHEF System which enabtbe
field team to observe and analyse the real timdlesigies of transforming objectives and methodoltmgy
suit to the real time field situations and to béeab act in the shorter period of time as faspassible to
provide the solutions. The present hierarchical eh@dll demonstrate successful city solutions failding

a flexible, rapid, efficient and effective resiltarity.

Keywords: Real Time Mobility Data, Resilient Citdsierarchy of city functions, Flexible Neighbourtibo
Planning, Post Covid-19 Cities

2 BACKGROUND

In late 2019, an unknown virus started spreadisgl@ngerous impact in Wuhan, Hubei Province of €hin
and in January 2020, through widespread newsriesttéts threat to humanity and soon captured thnelsn
of millions across the world, especially in citie@n 11th February 2020, the World Health Orgaiogsat
(WHO) called this novel coronavirus ‘Covid-19’ atigk very next day WHO published operational Plagnin
Guidelines to support country-preparedness andonsgp In reality, it was too late to realise thatsva
pandemic, as within only a period of six to seveanths more than 17 million population confirmedesasf
Covid-19 (July, 2020) and 600,00 million peopledd{®/HO Interactive Timeline). India was no exceptio
50 percent of Covid-19 cases of India were repdria only four megacities (Mumbai, Delhi, Chenaad
Ahmedabad), hence it is evident that cities weeedfhicentre of the pandemic COVID-19.

Non existence of medicine or vaccine left no optlmrt to completely shut down cities and for the
government authorities across the world to annolowelown strategies. This unwanted model of catepl
lockdown, with supply of only essential goods aad/ges; travel restrictions within snd betweeresitand
countries; social distancing, was adopted througttmiworld as well as in India to minimise the anp of
Covid-19. This model to save humankind from the i@ad\® disease has changed the dynamism of
movement and functions of cities and as a resuinymindustries like tourism, aviation, hospitality,
entertainments, sports, manufacturing, transpactare experiencing tough time. The year 2020 espeed

the deepest global recession in a decade withkmbéstimated GDP of -5.2 percent. India experienas
even worse as -23.5 GFP from April to June and GD® from July to September, 2020. Apart from theal
emergency, the Covid-19 pandemic put forth thetget@conomic and social challenges for yearsmteco

The circumstances of unemployment, poverty, satisthncing, slow economic recovery and physioldgica
trauma put the question of survival and sustaiitgbdif our cities to urban planners, policy makearsd
managers. Moreover, innovation of communicatiod arformation technologies promoted ‘work-from-
home’, online transaction andf virtual meeting andpletely changed the behaviour of urban comnesjiti
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leading to the adaptation of the virtual world aghdually towards the transformation of urban cttre.
The paper is an attempt to understand the impatieoCovid-19 pandemic in two cities, Delhi and Mt

in order to evolve the Integrated Spatial HierazshEmergency Functional (ISHEF) System to make our
cities resilient. By analysing the impact of Cotié on these two cities, the paper also discussesteps
taken by the government authorities in suggestitigré strategies to cope with similar kinds of epnits.

This is not the first time that cities are expeciag emergency epidemic situations. There were nsaicih
instance when cities were the centres of epideimicgxample, yellow fever (1800) in Philadelphiaptera
outbreak in London (1854) and Naples (1884), Spefhis(1981) in North America, Plague in Surat (499
SARS (2002) in South East Asia, Bird flu in Europe#ies (1959, 1991), China (1996), Hong Kong ()99
and in India (2020). These epidemics in the paseHarced urban planners and policy makers to frame
effective urban policies, better hygiene and soseivices, and improvement of health and medical
infrastructure. These past epidemics acted adinealtest-bed laboratories for urban plannersauotdrs to
learn many lessons. These epidemics have also gigewarious examples of innovative solutions and
resilience, like the use of city map or spatiallgsia to identify the ground zero for London chalemd the
construction of a sewerage system for better damitéor London.

Expansion of city area, concept of urban renevaald lacquisition and social housing dominated duttieg
end of the 19th century in Naples. Naples provalgeod example of resilience by framing the unbalicy
preparation and adoption of the Code of Hygiene Rallic Health and the establishment of a law for
cleansing the city by Naples municipality. The ogpt of Garden City by Ebenezer Howard; geometric
architectural design by Le Corbusier by giving margortance to light and air; the modern concept of
‘Happy City’ propagated by Charles Montgomery is hook, “Happy City: Transforming our lives through
Urban Design” in 2013, are some of the example20th and 21st centuries which depict the pandemndc a
epidemic influence of our city planning and the dhé® design and transform towards better and dafeg
for human civilisation to thrive the as well. Hovegythe impact of COVID-19 has raised many question
sbout effective, efficient and sustainable planramg design of our cities. Hence, in order to tadkture
pandemics and to judge urban vulnerability to pamids, there is a need to understand present bealrasfio
Covid-19. Its spatial pattern and its dynamics ciffd vulnerable populations and localities. Our
preparedness for resilience efforts, our responesgient building strategies and adaptation messetc
are important to study and to prepare a resiliesdehfor human survival.

Presently after two years of fear, distress, salighncing, uncertain future and shrinking econoimgia is

on the path of fast recovery with the announcerémticcine and also herd immunity. A serologicavey
conducted by the Delhi government shows that al®&utpercent of Delhi’'s population have already
developed antibodies against the Covid-19 viruat idth the mutation of the Covid-19 virus in othprts

of the world, it is difficult to predict the behawir of Covid-19. Apart from paucity of funds faceg WHO

to have equitable distribution of vaccines, theanguestion put before humanity is, how safe thecvees

of Covid-19 are. Hence, it has become even moreitapt for the pharma companies and decision makers
to earn credibility of the masses by by creatingngparency and joining hands together through
interdisciplinary institutions, governments andanigations at world level because the impact ofiGa9

has proven that we are now living in an interdepanevorld.

As a planner it is evident that to cope with situag like the Covid-19 pandemic there is a neeestablish
vertical and horizontal integration among varioasernment departments to result in effective tiroara

decision and action. The more well-knit coordinatémd cooperation will be established among thaswar
government departments, the more effective estabbsat of the resilience city will be achieved.

3 METHODOLOGY

The basic methodology adopted is quantitative cbotle of various observations and suggestions in
meetings and discussion forums and self-observatidacts and situational analysis. In order toleea
ISHEF system for post COVID-19 city resilience stgaes, the impact of Covid-19 on two cities Deihd
Mumbai are observed and analysed. These two nieggabave been chosen as case studies because of th
fact that:

» Both cities experience rapid increase in Covid-49es in spite of Delhi being the national capital o
India and Mumbai financial capital of India.
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* Both cities are power houses of eminent persoealdnd dominated by high density to low density
community locations.

» Both cities are also important tourist destinatiand have a large commuting population.
« Both have adopted stringent method to curb the @tnplathe Covid-19 pandemic.

Due to the limited availability of data the studybiased on various discussions and interviews\argment
officials and health workers and lessons learnethduhe period of high impact of Covid-19.

In order to understand the socio-economic impacthencities of Delhi and Mumbai, real time spataad
temporal data through ‘Google Mobility Change dé#@MCD), are analysed to measure the Health Index o
these two cities. GMCD are analysed to underdtamdrends in mobility over the time period of C@V19
from 15th March, 2020 to 20th January, 2021. Thegrgage change of mobility with reference to the
places like retail and recreation; market and plaaymparks; public transport; workplaces; residdrdreas
are compared with the base line days. Base line deg the median value from the 5 weeks real tiate d
registered during the normalcy days which are fBschJanuary, 2020 to 6th February, 2020. Basetthion
base line, positive and negative data of Delhi lslladhbai are analysed to access the spread of infeatid
impact on socio-economic condition. Socio-econornaditions of the city are based on the mobility
pattern. Thus, the real time mobility data patterfiects the impact of the epidemic on the cifythe value

is different from the base line data (positive egative) then the impact of the epidemic is gredtbis
reflects that the Health Index of the city is poas,real time data reflects difference from themadrtravel
behaviour of the local residents. With this assuomptthe real time data of Mumbai and Delhi citese
analysed to determine the Health of the City.

4 THE IMPACT OF COVID-19 IN DELHI AND MUMBAI

4.1 Mumbai

Mumbai, the financial capital of India is a coastdy. With a population of 20.6 million persons 2021
Mumbai, the capital of Maharashtra, is experiena@ndecadal population growth rate of 11.94 percent,
during 2011-2021. With a population of 30.1 millipersons in 2021 Delhi, a land locked city and the
national capital of India, registered a decadalumton growth rate of 37.28 percent during 201220
(www.Macrotrends.net; United Nation population paijons data of Mumbai Metropolitan region and Delh
Urban Agglomeration). Both cities are connectechwititional and international airports and abouB 46.
million (Mumbai) and 68 million (Delhi) national dninternational people commuted daily during 2019
(timesofindia.indiatimes.com; 10th January, 2020his reflected how both the cities are well cortedc
with the outside world. However, with the firstvat»19 case reported from Delhi in 2nd March, 2@2@
11th March 2020 in Mumbai, both cities experienastline in national and international travellers,
followed by the announcement of the lockdown ofces including Delhi and Mumbai on 22nd March,
2020. With the announcement of a nationwide lockudwm 25th March 2020 the connectivity with the
outside world came to a complete halt. Even thdngirder to stop the spreading of the epidemie,Dilhi
government ordered the disinfection of public ptaeaed closure of schools, colleges and cinema balls
12th March, 2020. Similarly, the Maharashtra Gowagnt announced outbreak of an epidemic and invoked
the provision of the Epidemic Diseases Act, 189718th March, 2020 and closed all public facilitias
urban areas on 14th March, 2020.

The analysis of Google Mobility Change Data (GMCBhows that with the announcement of the
nationwide lockdown on 22nd March 2020, substaméduction of all mobility results in places liketail
and recreation; groceries and pharmacies; parissitrstations; and workplaces. However, the tiea
data shows that people are spending more houana.fDuring the first unlock period on 1st June@o
major decision of reopening retail stores, restatistahe hospitality sector, hair salons and neid only a
minimal change in the travel behaviour. The raaktidata also shows that Delhi has manifested @ sisar

in mobility trends in various places, in contrastMumbai which experienced a only a gradual ineeas
mobility trends. Thus, Mumbai faced a strongeractpf the epidemic Covid-19 as compared to Delhi.

Both cities Delhi and Mumbai are reflecting an 8f&rgent and 90 percent sharp decline in the mobility
respectively after the announcement of the coumtde lockdown on 22nd March, 2021. The reduction of
mobility was at its peak i.e. 90 to 92 percent frb&th April to 3rd May, 2020, of about half a monit
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Delhi. However, Mumbai experienced the highestidecbf resident’s activities, i.e. 90 to 93 perciotn
22nd March to 4th June 2020, of about two and hedhths. Subsequently, the mobility data shows the
gradual reduction from the baseline data from 4thyMand 5th June, 2020 in Delhi and Mumbai
respectively. On 20th January, 2021 Delhi and Mainave reflecting 38 and 45 percent decline indrav
trends respectively (Figure 1 and 2).

MOBILITY CHANGE OF MUMBAI CITY DURING COVID-19
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o Retadl and Recreation — s Grocery and Pharmacy — s Parks Transit Stations e \Workplaces e Residential

Fig 1: Real time Mobility change data of Mumbai fra®th March, 2020 to 20th January, 2021 (Source: [DEAM Community
Mobility Report, 2021 January 22.)

The analysis of real time mobility data in corriglatwith the increased number of Covid-19 casdhéncity
depicts that while Delhi and Mumbai have witnessiggthest Covid-19 cases the reduction of mobilityhimi
the city is at its peak. As Mumbai has a longerkpaarve than Delhi, it reflects that Mumbai sufigra
stronger impact of Covid-19 and taken more timedntrol the epidemic. Thus, Delhi’s strategiesatckte
Covid-19 are more effective and resilient as comgpan Mumbai. One of the Delhi government’s social
strategy is to provide free food, by setting upros@0 hunger relief camps for people who have Heftn
stranded due to nationwide lockdown.

MOBILITY CHANGE OF DELHI DURING COVID-19

-60

-80

-100

-120

== Retail and Recreation s Grocery and Pharmacy s Parks Transit Stations ss=\\orkplaces s Residential

Fig 2: Real time Mobility change data of Delhi frdfith March, 2020 to 20th January, 2021 (Source: @R1A Community
Mobility Report, 2021 January 22).
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As regards land-use both the cities are witnestingthe mobility trends in workplaces, parks arahsit
stations are decreasing towards normalcy at a glaee as compared to grocery and pharmacy and
residential areas. This reflects that more and nodrethe urban community are selecting to ‘work from
home’ options. Moreover, many companies are peem#nadopting the policy to work-from-home.

The analysis of interviews of different people iukbai and Delhi reflect that 82 and 65 percentardpnt
respectively will prefer the Work-from-Home cultupermanently. The 75 to 80 percent of the planner
community of Delhi and Mumbai respectively beliglaat the demand of location specific office spamed
travel demand will be reduced and thus the patiemobility will change in future.

4.2 Lesson learned

* The present alarming situations could be the warfrimm which to draw lessons for the next global
emergency. This raises many questions of the magidran community system over the traditional
rural community system.

e Unsafe drinking water, crowded housing, lack of Ithegrofessionals, poor infrastructure and
chronic diseases play a major role in making tligenous community more vulnerable to Covid-
19.

e Location of first cases was reported from majoraarbentres and rural communities which are more
self-sufficient than other and support traditiowaly of life.

* Isolation means lack of recreational, education emgloyment opportunities. Isolation also has an
impact on an individual's holistic mental healthdamellness like psychological, emotional abuse
and jealousy.

e The countrywide lockdown model, in fact the biggtstkdown in the world, had brought our
country to suffer the consequences of deep unogrtand economic crises.

* The current extreme situation forced the planneraban expert to think about all spatial planning
theories of sustainable urban development or togmise the need to evolve a new innovative
solution model of sustainability.

< Digital infrastructures and technologies for vittgannectives and analysis of real time data need
strengthening.

* In order to control the spread of epidemic, thera need to have a single platform to coordinae th
decisions taken by different agencies or governrhedies.

5 BUILDING URBAN RESILIENCE

For a planner it is evident that to cope with aatibn like the Covid-19 pandemic there is a ndiecedical
and horizontal integration of various governmenpatéments to result into effective and time bound
decision and action taking. The more coordinatind eooperation will be established among the variou
government departments, the more effective thdtegglestablishment of resilience city will be aohed.

The establishment of an Integrated Spatial HiereatiEmergency Functional (ISHEF) System during the
epidemic within the city will ensure the systematpatial and hierarchical arrangement of essegtats
and services. The emergency functions of theacity

* Health and medical services;

* Food distribution system;

¢ Hygienic water distribution network system;
« Efficient sanitary network system;

e Transportation and communication system;
« Network of Real time data design centres;
« Emergency Governance system; and

* Network of trained local volunteers system.
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All these emergency functions of the city shouldrb&ierarchical arrangement spatially in such § weat

an identified epidemic city/ locality/ neighbourltbshould act like a self-sufficient cluster on tree hand

and also hierarchically connected to the supplygodds and services on the other hand, so that the
epidemically impacted community should not fealased mentally on the one hand, and restrictedsin i
movement physically on the other hand, to contrelfurther spread of the epidemic.

To identify the interested citizen keen to worklphie epidemic situation it is necessary to estdibh core
citizen group (CCG) network which may be called &ih fielder’ (SF). The Swasth Fielder will be oios
from different areas of the city and from differestmmunities who are willing to help and have sdrasic
education and off course have interest in takingvagoart in the Epidemic Emergency support group
(EESG) and Government. These CCG will work withy@ével EESG and respective government official in
more effective ways to analyse content and solvdeeqic related problems. Under the National Digaste
Authority, it is suggested to establish a Neighbood Disaster Resilience Technology Centre (NDRAtC)
neighbourhood level and a City Disaster Resilieheehnology Centre (CDRTC) at City level of all egi
This NDRTC will have a real-time data analysis cemind a Geographic Information System (GIS) Wéb 2.
technology lab which will:- (a) Provide access tt5@nd real time data design system; (b) Providk an
communicate data and information to higher ordegityrlevel EESG or lower order or neighbourhooekle
SF; (c) Store and analyse real time data for fupnexdictions and overall management of supplies of
essential goods and services and also simulategem®r alert situations ; (d) Educate/ communicatt a
also provide transparency between local communitg agovernment. and (e) adopt efficient and
coordinated decision making and participatory piagprocesses. For the higher level NDRTC is cotatkc
with City Disaster Resilience Technology Centre ).

The Swasth Fielder will feed/ communicate the masdherable community related data to NDRTC at
neighbourhood level. These Swasth Fielders shaaidéntified and also be provided training to atliéata
especially from the urban poor and slum areasrfousive public participation. Thus, this is thegcal
solution to the digital divide and to reduce th@ dg@tween planning professionals and local puBlawn

and Country Planning Organisation will help eswblreal-time-data base Centres and GIS Web 2.0
technologies lab and also to impart training toaarlplanner and city managers for the same purfdee.
School of Planning and Architecture (SPA) shoukkta lead role to identify Swasth Fielder and atso
impart training to these SF and other ground le¥ktials. The National Disaster Authority (NDA) stild
establish coordination among administrative systefgrious government departments and also to fimpa
training to various level of government officeréfi@als. The Disaster Management Agency will efiiba
single platform for the Epidemic Emergency Supgarbup (EESG) and the Core Citizen Group and also
provide the coordination support to TCPO, SPA, NDwalth professionals, NGOs, various government
departments and other professionals (like, softwagneers, data scientist, regional analysisis @gure

3)

TOWN AND
COUNTRY PLANNING
ORGANISATION
(TCPO)

DISASTER
MANAGEMENT
AUTHORITY

SCHOOL OF
PLANNING AND
ARCHITECTURE (SPA) —

Figure 3: Implementation of ISHEF System (Sourcethér, August, 2022).
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The pathways for Urban Resilience are developeautiir the ISHEF System. At the time of epidemic the
proposed ISHEF System should create a single phatfor information storage and dissemination. The
ISHEF System will ensure the following steps attihe of epidemic situations:

« Prepare real-time-base maps for responsive impletien of recovery plan.

* Identify locations with the most needed.

e Quantify the number of people who need assistance.

e Strengthen the food system of the city and defieecity capacity to provide food.

« Identify the stakeholder and measure its adapapacity

« Establish effective partnership with organisation

» Provide reliable source of information.

e Strengthen networks with neighbourhood leaders.(SF)

* Single platform to meet the challenges to integaditenformation collected/ deiminated by the SF.

* Provide solution to emergency requirement of spacd capable of giving answers to urgent
decision-making questions like

0 How to approach the city spaces?
o0 How much public or private spaces are require@tiesigning the city?
o epidemic effected area and with which shortenetsfoo

6 CONCLUSION

Overall, by understanding the impact of the Cov@pandemic in Mumbai and Delhi and some of the majo
lessons learned, the paper tries to frame the ponok Integrated Spatial Hierarchically Emergency
Functional (ISHEF) System to increase the resilieapacity of cities. No doubt various models of
sustainable urban development and resilient céitesavailable, however the current situation of GCloerid-

19 pandemic has raised many more questions fosubeess of a resilient system. At present, theqseg
ISHEF System is the first insight to access, ctllenalyse and transfer spatial information praowvidi
innovative, sustainable, participatory solutionsdtfective governance and community empowermettteat
time of a Covid-19 like pandemic in the future. &yalysing the Google Mobility Change real time d#ta
paper tries to understand the impact of Covid-1%hencities of Mumbai and Delhi. The paper suggests
possible ways of establishing a ISHEF System ferrttanagement of future pandemic situations thr@ugh
community based local Neighbourhood Disaster Regit Technology Centre (NDRTC) at neighbourhood
level and a City Disaster Resilience Technology teeffCDRTC) at city level. The establishment of
NDRTC will give the local urban community a freenkdato communicate its problems at the time of an
epidemic to higher or decision-making authoritiese paper is an attempt to understand the impatteof
Covid-19 pandemic on two cities (Delhi and Mumbaiprder to evolve the Integrated Spatial Hierarahi
Emergency Functional (ISHEF) System to make oiggitesilient. By analysing the impact of Covidd®
these two cities, the paper also discussed the skpn by the Government Authorities by suggedtitgre
strategies to cope with a similar kind of epidemituture.

Note: For real time data of Google Community MdbiReport https://www.google.com/covid19/mobility/
covidl9india.org; Ministry of Health and Family Vf@le https://www.mohfw.gov.in/; and WHO
Coronavirus disease (COVID-19) Dashboard httpsidd®.who.int/ , were used.
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