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During and after a disaster, people share resources with family, friends and
neighbors to tide them over difficult times. The conventional top-down
approach for disaster relief overlooks the wealth of critical resources that

exist within communities. Here we explicitly model place-based peer-
to-peer (P2P) resource sharing and evaluate its impact on community
resilience to disasters. Using data from two urban communities in Seattle,
Washington State, we confirm substantial untapped capacity for enhanced
community resilience through place-based P2P resource sharing. Under a
5-dayisolation scenario, place-based P2P sharing can reduce acommunity’s
resilience loss by 13.4-100%; on average, 22-44 social ties per household
supportan 80% sharing rate of surplus resources. These findings suggest
that place-based P2P sharing could be a viable strategy for disaster response
across US communities, in addition to the current, government-led effort.
Our methodological framework is transferable to other urban communities
interested in enhancing disaster resilience.

When a disaster strikes, people come together to help one another:
they share resources, pass along information and volunteer to take
on tasks outside their usual domains'. These kinds of post-disaster
mutual support activities are widely documented. Recent examples
include neighbors helping neighbors escape from flooding using rafts
improvised from inflatable mattresses during Hurricane Matthew in
Rowland, North Carolina in 20167 social media-enabled mutual assis-
tance during the Texas Freeze in February of 2021°; and households
with solar capacity sharing their energy supply with others after Hur-
ricane Fionastruck Puerto Ricoin 2022*. Although federal emergency
response protocol (for example, the Federal Emergency Management
Agency’s National Incident Management System’) tends to adopt a top-
down approach to the gathering and distribution of relief resources
via preidentified jurisdictional and organizational structures, local
emergency responders realize they will probably rely onlocal resources
following a major disaster®.

The propensity of local social and civil networks to step up and
provide aid in disasters in the absence of government capacity has
been widely reported’®. A recent survey in Washington State showed
that a great proportion (=90%) of respondents are willing to share
different types of resources (for example, water, food, sanitation and
shelter) with family, friends and neighbors during times of disaster’.
About one-third of the respondents expected to turnto their social ties
(family, friends and neighbors) for resources, while another one-third
would turn to local retail stores, and only a small percentage (<5%) of
therespondents expected to turnto the government for post-disaster
assistance with critical resources such as food. These numbers sug-
gest that place-based peer-to-peer (P2P) sharing of surplus resources
has the potential to fill important gaps in the immediate aftermath
of amajor disaster that cannot be addressed by emergency response
agencies, thereby enhancing a community’s resilience to disaster.
Here, place-based P2P resource sharing refers to sharing with relatives
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Seattle

263 responses
1,873 households
Median yearly household income: US$176,300

o Respondent households
e Other households

203 responses
1,379 households
Median yearly household income: US$42,600

basis) do you have in each subarea in Fig. 1a?

« Social ties: How many close friends/family members and how many acquaintances (people you know on a first-name

« Resource inventory: How long is your household prepared to be on its own in the use of different resources (water,
food, medications, transportation, communications, first aid, warmth, sanitation, power, shelter) in the case of a disaster?
« Sharing preference: Assuming you had a 1-week inventory of different resources, with whom (nobody; family and

close friends only; family, close friends, and acquaintances only; anyone in need) would you be willing to share?

Fig.1|Study area. a, Study community overview. This study conducted asurvey
intwo Seattle neighborhoods, Laurelhurst and South Park. Each neighborhood
was divided into subareas, for example, labeled as a-g in Laurelhurst and
a-finSouth Park and represented in the blue color scheme, to facilitate the

identification of local social ties. b, The household survey questions utilized in
this paper (see Supplementary Section 1for details). Map tiles by Stamen Design,
CCBY 3.0; map data from OpenStreetMap, CC BY-SA 2.0.

and friends (strong social ties), acquaintances (weak social ties) and
strangers withina geographically bounded community.

Although recognizing the importance of social and behavioral
aspects of disaster response'’, asubstantial literature focuses primar-
ily on the capabilities of physical infrastructure, such as resilience
assessments/enhancements of water delivery systems'", power sys-
tems™", transportation systems''¢, and ambulance and fireand rescue
services”. In contrast, P2P resource sharing constitutes mutually sup-
portive behavior fostered by social capital'®*°, or the range of resources
towhichanindividual hasaccess viatheir social ties. Many studies have
examined the contribution of social capital to community resilience?-*.
For example, qualitative studies have demonstrated that established
social ties have the potential to effectively disseminate information®,
promote collaborative behavior* and support more rapid household
recovery”* in disaster scenarios. However, as far as we are aware,
no previous study has quantitatively evaluated the potential impact
of social-tie-enabled P2P resource-sharing activities on community
resilience. Animportant question remains unanswered: To what extent
canplace-based P2Presource sharingimprove acommunity’s resilience
against disasters? We define resilience as the capacity of acommunity
to sustain essential functionalities such as providing food, sanitation
and housing whenitisisolated from outside assistance after adisaster.

Place-based P2P resource sharing requires acomplete social net-
work comprising every household within acommunity. We develop a
framework that can generate complete social networks with consistent
topological properties ascompared with those in the survey data col-
lected from the community. Based on the complete social networks,
we then construct P2P resource-sharing networks in which nodes,
representing households, have attributes onresource inventories and
links denote preferences for sharing different resources withastrong
tie, a weak tie or a stranger. This P2P resource-sharing network is the
basis of the optimization model that allocates resources among peers
(nodes) according toindividual households’ sharing preferences. Last,
we measure the resilience loss of the community, which is defined as

the product of the number of households with a resource shortage
and the number of days they experience the shortage. This methodo-
logical framework is scalable to other urban communities interested
in assessing its potential enhancement of community resilience via
P2P resource sharing.

Using the framework described above, we demonstrate the poten-
tial of place-based P2P resource sharing for enhancing community
resilience in two characteristically different urban communities in
Seattle, Washington State. We show that, compared with the no-sharing
case, place-based P2P resource sharing can reduce resilience loss by
13.4-100% for ten essential resources in the two communities. We
also find thatincreasing the number of social ties has a positive effect
on place-based P2P resource sharing; on average, 22.0 and 43.9 social
ties per household are sufficient to redistribute 80% of the surplus
resources to those in need in the two communities. For individual
households, strongties are about 1.5-3 times more effective than weak
ties in securing needed resources to ensure survival. We argue that
place-based sharing as demonstrated by this study has the potential
to enhance community disaster resilience. We discuss this point in
‘Discussion’.

Study communities
Amajor port city and technology hub of approximately 737,000 inhab-
itants, Seattle and its surrounding region are vulnerable to a range of
hazards, including earthquakes, flooding and windstorms, that could
potentially isolate communities from critical resources. Seattle was
selected for this case study owing to local initiatives focused on com-
munity-based disaster preparedness such as the Seattle Neighborhoods
Actively Prepare program and the all-volunteer Seattle Emergency
Communication Hubs Network, which facilitates community-based
disaster preparedness efforts.

To better understand the potential for enhancing community
resilience given the variability in everyday access to resources, we
selected the Seattle neighborhoods of Laurelhurst and South Park as
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case study communities (Fig. 1a). In addition to varying substantially
in terms of sociodemographic characteristics (Supplementary Table
1), the two communities also represent a range of quality-of-life stand-
ards. Alegacy of pollution due to South Park’s industrial location and
historic disinvestment in the community have contributed to a13-year
differencein expected life span compared with Laurelhurst, awealthy
single-family residential neighborhood”.

Workingtogether with local volunteer organizationsin each of the
study communities, we developed and distributed a random sample
survey asking participants about their (1) household resource inventory;
(2) community social networks (strong and weak social tie information);
(3) sharing preferences for ten essential resources including water, food,
medication, first aid, warmth, transportation, communications, sanita-
tion, power and shelter after the occurrence of amajor disaster (Fig. 1b);
and (4) sociodemographic characteristics. Survey respondents were
offeredaUS$5 Amazon e-gift card in exchange for completing the survey.
Target sample sizes are calculated following Dillman®®, using informa-
tionfroma pilot surveyin Laurelhurst (Supplementary Section1). Final
samplesizeswere 263 in Laurelhurst and 203 in South Park, correspond-
ingto035.9% and 16.9% response rates, respectively. We classify the first
five (water, food, medication, first aid and warmth) as survival resources
andtheother five asinfrastructure resources. Further details about the
survey and responses can be found in Supplementary Section 1.

Place-based P2P resource sharing modeling and
resilience assessment

The proposed methodological framework shown in Fig. 2a com-
prises four steps: (1) place-based social network construction, (2) P2P
resource-sharing network construction, (3) P2P resource-sharing
model and (4) resilience loss analysis. This framework allows conduct-
ing a whole-community resilience loss analysis based on arandom
sample and explicitly considers the role of social ties in place-based
P2P sharing of different types of essential post-disaster resources.

The first step of the methodological framework is to construct
complete social networks foracommunity because, as observed from
the survey responses, the existence and the type of social ties affect
peoples’ sharing behavior. However, having a complete network of
social tie information requires asking every household whom they
know within their community, which is both financially and logistically
infeasible”. To address this challenge, we propose a novel method
for generating household-to-household social networks consistent
with various network properties observed from the survey responses,
including node degree distribution®, the distance decay effect®*?and
proportions of strong and weak ties. In the context of our study, strong
ties represent relationships with family and close friends, while weak
ties constitute acquaintances.

Second, based on the complete social networks generated, we
further utilize households’ sharing preferences to construct P2P
resource-sharing networks. In the network, node attributes are the
inventories of different types of resources generated according to the
survey response data. Directed linksindicate the potential for sharing a
resource fromone household to another, reflecting households’ shar-
ing preference toward different types of social ties. The link weights
describe sharing priorities. By default, we assume that, all else being
equal, a household would prefer sharing first with their strong ties,
followed by weak ties and then strangers.

Third, we develop a P2P resource-sharing optimization model
based on the constructed P2P resource-sharing networks to determine
the amount of surplus resources shared with which households. The
model considers three key factors: the isolation period, the resource
sharers’ behavior and the resource receivers’ behavior. The isolation
periodis the time during which acommunity is cut off from the outside
and must rely on its own resources to survive. Within the isolation
period, resource sharers will share their surplus resources through
the P2P resource-sharing network, and the resource receivers will ask

only for theresources they need to survive theisolation period. Thus,
theresource-sharing model calculates the exactamount of resources
that willbe shared between each pair of households in the community.

Last, we measure the resilience loss of the community****, which
isdefined as the product of the number of households with aresource
shortage and the number of days they experience the shortage (Fig.
2b). Refer to Methods for details and Supplementary Section 2.2 for
model assumptions.

Results

Capacity of place-based P2P resource sharing for community
resilience

We compare resilience loss for each of the ten resources noted above
between two scenarios: with and without place-based P2P resource
sharing. Theresults areshowninFig.3afor Laurelhurstand Fig.3b for
South Park. A 5-dayisolation period is assumed for this study, given that
ahousehold may have up to 7 days of resources. The lower the value of
resilience loss, the more resilient the community.

Two observations can be made from Fig. 3. First, place-based P2P
resource sharing substantially enhances resilience in both commu-
nities. Under the 5-day isolation scenario, place-based P2P resource
sharing reduces resilience loss by 20.4-100% for Laurelhurst and by
13.4-100% for South Park, depending on the resource type. This pro-
vides quantitative support to existing qualitative research (for example,
refs. 23,35) discussing the impact of social capital on community resil-
ience.Inaddition, survival resources have agreater effect onreducing
resilienceloss (by anaverage of 80.3% in Laurelhurst and 79.3% in South
Park) compared with infrastructure resources, for which an average
reduction of 54.3% is observed in Laurelhurst and 53.9% in South Park.

Second, bothcommunities exhibit similar trends in the amount of
resilience loss that can be reduced through place-based P2P resource
sharing. Resilience loss reductionis the greatest for food, medication,
first aid, warmth and transportation. The smallest reduction is for
power, followed by water. The reductions for sanitation, communica-
tions and shelter are moderate, ranging from 35.9% (sanitation for
Laurelhurst) to 62.9% (communications for South Park). This result
is due to the similar resource inventory profiles of the two communi-
ties (Supplementary Fig. 5). We also note that both communities are
least prepared with power and water, followed by sanitation, shelter
and communications. Conversely, both are most prepared with food,
medication, firstaid, warmth and transportation.

How many ties are sufficient to facilitate resource sharing?
The goal of place-based P2P resource sharing is to redistribute surplus
resources to those in need, thereby reducing community resilience
loss. Social ties act as animportant channel for this sharing and redis-
tribution, but how many social ties are sufficient for facilitating place-
based P2P resource sharing? To answer this question, we scale up and
down (based on the status quo) the number of household social tiesin
the community to examine how the sharing rate of surplus resources
changes and how resilience loss is consequently affected. The sharing
rate is defined as the proportion of surplus resources that are shared
within the community. In addition, we take the no-sharing case as the
baseline and also consider a theoretical case of the complete graph,
in which each household is strongly connected to every other house-
hold inthe community and, thus, the maximum sharing rate as well as
maximum resilience loss reduction can be achieved.

The most notable finding from Fig. 4 is that, while the maximum
sharing rate of surplus resources via the complete graph requires an
incredible number of social ties (1,872 for Laurelhurst and 1,378 for
South Park), only a tiny percentage of them (about 1% for Laurelhurst
and 3% for South Park) is needed to achieve an 80% sharing rate for all
surplus resources. For Laurelhurst, this constitutes 22 ties (strong and
weak) per household, whichisless than what the residents already have
(27.6). Thisis not the case for South Park, which will require 43.9 ties to
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(2) P2P resource-sharing
network construction

(1) Place-based social
network construction

O Household —— Strong tie
o Weak tie
ESample survey «--- Stranger

w  Sharing priority

Number of survival
households with respect to
resource m (Q,,, (t))

Resource inventory
(for example, food); up to 7 days

—> Directed sharing link
(from weak tie)

M Resilience loss without P2P resource sharing
Resilience loss with P2P resource sharing

(3) P2P resource-
sharing model

(4) Resilience loss
analysis

A
Al=l=)
SR

5-day
isolation

Surplus resources
(for example, food)

Needed resources
(for example, food)

x Shared amount

No disaster

With place-based
P2P resource sharing < '

Without place-based
P2P resource sharing

Fig.2|Methodology. a, The methodological framework. (1) Place-based social
network construction: using survey responses from a random sample, we
construct complete social networks for acommunity. (2) P2P resource-sharing
network construction: based on the generated complete social networks, we
further utilize the survey data to construct resource-sharing networks where
each node (household) has its resource inventories, (directed) links indicate
ahousehold’s sharing preferences (with whom one is willing to share which
resource), and link weights w describe sharing priorities to different recipients.
For clarity, this figure shows only a single type of resource (food). For different
types of resources, there exist different resource-sharing networks as the sharing

to+T Time (t)

External supply arrives

preferences may vary according to the resource. (3) P2P resource-sharing model:
aP2Presource-sharing model is then constructed to simulate the resource-
sharing outcomes x within the two communities under isolation. (4) Resilience
loss analysis: we construct the resilience loss metric to quantify the role of

social tiesand P2P resource sharingin reducing acommunity’s loss of resilience
during anisolating disaster. b, A graphicalillustration of community resilience
loss on resource m. Resilience loss is the product of the number of households
experiencing resource shortage and the duration for which those households
experience ashortage during the isolation period.

reachthe 80% sharingrate—about four times the number of social ties
residents currently have (10.8).

Further, even withoutsocial ties, place-based P2P sharing activities
stilloccurinboth communities, as some generous households are will-
ing to share their surplus resources with anyone (see Supplementary
Fig. 6 for details). Remarkably, the surplus resources from these gener-
ous households are sufficient to fulfill all medication, transportation
and warmth needs inboth communities, inwhich case nomore sharing
isnecessary as evidenced by the horizontal lines in Fig. 4a,b and the cor-
responding zeroresilience loss in Fig. 4c¢,d. For scarcer resources, the
sharing rate is highest for first aid and lowest for shelter in both com-
munities, suggesting that, during times of disaster, people are more
inclined toshare essential life-sustaining resources (for example, first
aid supplies) with strangers but are less willing to do so for more private
resources that mightinvolve sharing one’s home (for example, shelter).

Figure 4 illustrates a general trend of increased sharing rates of
surplus resources and lower resilience loss as the number of social
ties increases. What is remarkable is that, for both communities, the
sharpestincrease insharingrate, ranging from16.2% (first aid) to 45.1%
(power) in Laurelhurst and from 20.4% (first aid) to 43.8% (power) in
South Park, occurs when the average number of social ties per house-
hold increased from O to approximately 6, illustrating the notable
impact even a small number of social ties can have on P2P resource
sharing and community resilience.

The effect of strong versus weak ties on the survival of
individual households

Previous studies indicate that the number of social ties an isolated
individual has will affect the likelihood of receiving assistance from oth-
ersaswell as survival rates in life-or-death situations***-*°, We further
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a Laurelhurst b South Park
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B Water - I I 29.9% e 21.6%
Food - I 71.8% o 95.7%
survival Medication Il 100.0% | 100.0%
First aid - - 100.0% - 79.2%
Warmth -l 100.0% | 100.0%
[ Transportation - 100.0% | 100.0%
Communications - I 54.8% = A 62.9%
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Power - N I S - 20.4% I 18.4%
B Shelter IS 59.4% — 46.7%

M Resilience loss without P2P resource sharing
I Resilience loss with P2P resource sharing

20.4% Reduction rate

Fig. 3 | Resilience loss comparison. a,b, Resilience losses in the Laurelhurst
neighborhood (a) and the South Park neighborhood (b) under 5-day isolation.
Each subfigure compares the community resilience losses with and without
P2P resource sharing. Mean values + standard deviation (error bars) of 100
realizations are presented for different resources. On average, compared with

the no-sharing case, place-based P2P resource sharing can reduce between 20.4%
and 100% resilience loss for Laurelhurst and between 13.4% and 100% resilience
loss for South Park, dependent on the resource type. More details can be found in
Supplementary Section 4.

a Laurelhurst b
100 _ 100
E} E;
?} i § 80
3% 3%
“ s
c 3 °c3 60
o O o O
e 39
© 3 ® >
= 8 = 8 40
28 2¢
2 2 20
» »
OO G -O— - @b ————®
0
T T
c d
—~ 0+ P
12} 123
& -0 & -204
[0l (o]
2 _a04 2
g g 07
= =
© 60 | 2 -60-
£ i <
g KX X e e %
o -80 - R e 807
© @
= e
© 100 -4 ¥ — o -100 1
T T

T
20 27.6 40 601,872
Average number of social ties per household

. No sharing No tie [ ' 80% sharing rate

Fig. 4 | Effects of social ties. a-d, Theimpact of the number of social ties on

the sharing rate of surplus resources in Laurelhurst (a) and South Park (b) and
onresilience lossin Laurelhurst (c) and South Park (d). Mean values of 100
realizations are presented for different resources. Taking the no-sharing case
asthe baseline, the no-tie case denotes where resource sharing occurs merely
between strangers since some respondentsindicate that they are willing to share
with strangers; the status quo case shows the average numbers of social ties per
householdin Laurelhurst and South Park as reported in our survey, respectively;
the maximum sharing rate, as well as the maximum resilience loss reduction, are
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achieved by acomplete graph, in which each household is connected to every
other household in the neighborhood with a strong tie; the 80% sharing rate
represents the case in which at least 80% of the surplus resources are shared with
those in need within the community, except for the resources for which zero
resilience loss has already been achieved. Note that several lines (for example,
food, medicine, warmth and transportation in South Park) become horizontal in
aand b because they achieve zero resilience loss as shownin cand d, that is, there
isnolonger any need to share.

explored the role of strong and weak ties in improving household
survival rates. Here, we focus on households with resource short-
ages in the two communities and divide them into different groups
according to their total number of strong and weak ties. The survival

rates, representing the proportions of households receiving sufficient
resources for each resource category, are showninFig.5,inwhicheach
dotrepresents agroup of households having a certain number of strong
tiesand weak ties.
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Fig.5|Number of social ties and survival rates. a,b, The survival rates corresponding numbers for South Park are 13 strong ties or 38 weak ties. The
of resource-shortage households after receiving resources from others in dotted black lines represent the average proportions of strong ties and weak
Laurelhurst (a) and South Park (b) with 100 realizations. Strong ties are about ties ahousehold hasin Laurelhurst and South Park. In Laurelhurst, strong ties
1.5-3 times more effective than weak ties inimproving survival rates. For constitute 41.3% of all community ties, while weak ties comprise 58.7%. In South
example, to achieve at least an 80% survival rate for shelter in Laurelhurst, a Park, 29.8% of all social ties are strong ties, while 70.2% are weak ties.

household needs to have at least 20 strong ties or at least 40 weak ties, and the

As expected, the more social ties a household has, the higherits  withstrongties (97.3%), while 58.4% are also willing to share with weak
survivalrate. One may notice that, forindividuals, strong tiesseemto  tiesand only 27.6% are willing to share with strangers (Supplementary
be more effective than weak ties in improving survival rates—but to  Fig. 7). On the other hand, equal sharing priority is a utopian case in
what extent? The results in both communities show that strong ties  whichthereisno preferenceinsharing withrespect tothe strengthofa
areabout1.5-3 times more effective inadisaster scenario, depending  tie (or, strongties = weak ties = strangers). Thus, from a policy perspec-
on the resource type and the community. For example, to achieve at  tive, arelevant questionis ‘what difference in resilience loss reduction
leastan 80% survivalrate for shelterin Laurelhurst,ahouseholdneeds  canbe observed when comparing natural versus equal sharing priority’?
to have at least 20 strong ties or at least 40 weak ties (Fig. 5a, shelter), Table 1 shows that, while equal sharing priority indeed further
and the corresponding numbers for South Park are 13 strong tiesor  reduces resilience loss, the reductions are quite marginal. Enforcing
38weak ties. These results do not undermine the significance of weak  equal sharing priority decreases resilience loss by less than 6 units
ties®’, which are a major component of social networks in both com-  in Laurelhurst and less than 12 units in South Park, suggesting that
munities. Accordingto our surveyresults, weak tiesaccountfor58.7%  the natural sharing priority enables a ‘suboptimal’ outcome that is

of'social tiesin Laurelhurst and 70.2% in South Park.

very close to the optimal one. It follows that efforts to increase and
strengthensocial ties withinacommunity (Fig. 4) are likely tobe more

Natural sharing priority versus equal sharing priority fruitful than promoting equal sharing priority.

Naturally, survey respondents most preferred sharing with their strong

ties, followed by weak ties and finally strangers (strong ties> weak ties>  Discussion

strangers). Many studies confirm this natural sharing priority (for ~ Across the United States and globally, the increasing frequency and
example, refs. 38-40). This tendency is also confirmed in the survey intensity of climate-related disasters willundoubtedly place an aggra-
responses of the two studied communities. Take Laurelhurstasan  vated burdenonfederal and statereliefefforts that continue torely on
example: the greatest percentage of householdsis willingtosharewater  top-down approachesto disaster response. Following a disaster,some
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Table 1| The average resilience loss (RL) with natural
or equal sharing priority (5-day isolation) under 100
realizations

Community Resource RL with RL with Change
naturalsharing equalsharing inRL
priority priority

Water 2,284.0 2,283.7 0.3
Food 519.5 513.8 57
Medication 0.0 0.0 0.0
First aid 0.3 0.2 0.1
Warmth 0.0 0.0 0.0

Laurelhurst

Transportation 0.0 0.0 0.0
Communications  1,244.0 1,242.2 1.8
Sanitation 2,176.8 2,176.2 0.6
Power 31894 3,189.3 01
Shelter 1198.3 1195.3 3.0
Water 2,063.2 2,063.1 01
Food 401 28.3 1.8
Medication 0.0 0.0 0.0
First aid 308.1 302.7 54
Warmth 0.0 0.0 0.0
South Park
Transportation 0.0 0.0 0.0
Communications  649.2 646.0 3.2
Sanitation 11041 1,108.0 11
Power 2,894.9 2,894.9 0.0
Shelter 1156.9 1155.5 1.4

time is typically required for relief resources to arrive in the affected
areas, and theseresources are often then distributed through predes-
ignated organizations (for example, the Red Cross) at preidentified
sites (for example, churches or civic buildings). Given this backdrop,
this study answers the following question: To what extent can place-
based P2P resource sharing improve acommunity’s resilience against
disasters? While government-led relief efforts can be extremely valu-
able, we show the potential of place-based P2P resource sharing as an
additional valuable strategy in disaster relief efforts. This framework
developedinthe study canbe applicable to other urban communities
interested in assessing their potential for P2P resource sharing and
identifying opportunities toimprove its disaster preparedness as well
asits overall resilience to disruption.

Our findings are potentially generalizable to other urban com-
munities in the United States. The two study communities, although
both in Seattle, are characteristically different in terms of income,
racial composition, housing tenure and land use patterns, reflecting
social and environmental factors that resultina13-year differencein life
expectancy between the two neighborhoods. Akey finding of this study
isthatboth communities exhibit considerable potential in place-based
P2Presource sharing that will greatly enhance their disaster resilience.
Fundamentally, this potential isbased on numerous observations and
reports showing that, when a disaster strikes, people often step up to
help others, taking on roles outside of their usual domains. Contrary
to the conventional myth that often associates disaster with antisocial
behavior and passivity, disasters in fact bring out the best in us, as
Quarantelli, America’s prominent sociologist on disaster research,
documented and proved**. This study also supports this generaliz-
ability conjecture.

Place-based P2P resource sharing can be a promising means of
enhancing community resilience across a range of hazard scenarios.
Different types of hazards will affect communities’ resource inventories

andsharing preferences differently (for example, asevere earthquake
is likely to destroy more resources than awindstorm), and when one’s
own resource inventory is reduced, one may become less willing to
share. We conducted additional sensitivity analyses with respect to
varying levels of resource inventories, willingness to share and isola-
tion period (Supplementary Section 5). We show the following;: (1) even
with a small amount of surplus resources, fewer number of social ties
or lower levels of willingness to share (less than what the communities
already have), there is still a substantial reduction in resilience loss;
(2) at the status quo, both communities in fact have already reached
a close-to-maximum sharing rate or reduction rate in resilience loss;
and (3) even with alonger isolation period, place-based P2P resource
sharing canstill play animportant role in reducing resilience loss.

This is not to say that the two socioeconomically different com-
munities will have the same capacity through P2P sharing. We find
thattheamount of reductioninresilience lossis slightly less for South
Park compared with Laurelhurst. Given that the amount of resource
inventory (Supplementary Fig. 5) in South Park is not less than that
in Laurelhurst nor their sharing preferences (Supplementary Fig. 6),
the likely reason is that South Park has fewer number of social ties on
average than Laurelhurst. The average number of strong and weak ties
for Laurelhurst and South Park is 27.6 and 10.8, respectively (Supple-
mentary Table 5). More studies are desired to evaluate this speculation.

Seattle, afront-runnerindisaster preparedness efforts, recognizes
the value of community resources during disasters. The city actively
coordinates and helps communities establish hubs and networks****,
These efforts do not diminish the value of government-led relief efforts.
In fact, community-based disaster preparedness and relief efforts
enhance governme