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China's Progress in Technology-Enabled Disaster Risk Reduction
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Reference: Yuan, H., Huang, L., Chen, T., Chen, Y., Zhang, H., Chen, X,, ... & Wang, Y. (2022). Key technologies of the emergency platform in China. Journal of Safety Science and Resilience, 3(4), 404-415.
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Case 1: Emergency-Oriented Foundation Models

Representative LLMs supporting disaster risk reduction and emergency management in China

‘ Jiu’an Emergency .:6} Meteorological Earthquake
| Management Model 6 '* Foundation Models —AJV\'*— Foundation Models
S _HE_ e.g., "DiTing” (3% IF),

E'. — b, @ .., “Fengaing” (R
- “Fuxi” (R #)

WQ))

public-service “QuakeGPT"

@ integrated into emergency cloud @ Al weather prediction @ seismic-wave understanding
@ supports intelligent monitoring and warning @ short- and medium-range forecasting @ carthquake monitoring and warning
@ assists command decision-making and rescue @ impact-based warning support @ risk assessment and data services
@ opened to the national emergency @ stronger support for typhoon, heavy @ public science communication and
management system rainfall and flood response knowledge support
Typlcal emergency use scenarios China’s 15th Five-Year
g /\/' W emergency planning period
- =p =» II' ~ = ) Sa.lls for ad?/ancmg the.
:' — B ‘, Jiu'an’ series foundation-
[ '. ® .
model base and scenario-
0 Knowledge base 9 Monitoring & warning 9 Decision support e Field response based Al applications.

LLMs are becoming the intelligent foundation for monitoring, forecasting,

decision support, and emergency response.




Case 2: Embodied Robotics for Emergency Rescue

How drones, quadruped robots, and other unmanned systems support safer and faster response
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1. Aerial reconnaissance
Drones / UAVs

@ rapid situational awareness

@ thermal imaging and night vision

@ high-resolution mapping

@ communication relay and coverage extension

\

3. Search, rescue, and delivery
Tracked or wheeled rescue robots

2. Ground exploration
Quadruped robots / robot dogs

@ debris and void search

@ equipment transport and supply delivery
@ hazardous-environment operations

@ victim localization and initial support

@ enter dangerous and unstable zones

@ climb stairs, rubble, and narrow spaces

@ gas and environmental sensing

@ visual inspection and data collection |

4. Specialized emergency tasks
Fire * Flood * Underground * Hazardous chemicals

@ inspection, detection, and monitoring
@ patrol and area coverage

@ sampling and hazard assessment

@ task support in extreme environments

- - ~ e

o Perceive

Sensing and
data collection

e Enter

Safely access

. / A 7 N 4
. 3 . . .y B
Operational logic: from perception to protection China’s emergency-robot policy
T o > =e5 Policy emphasizes five key areas:
= =\ R o S < =» 2 :1 @ monitoring and warning
R = v @ search and rescue
y ' @ communication command
O Support © Protect Rescuers B
. i<l i @ logistics support
Identify risks, Deliver aid, equipment, Reduce exposure and © g ir t
hazards, and victims and situational data enhance responder safety CRORNIONT IR SR - T Tems
% 4 7

dangerous areas
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Case 3: Chongqing’s e-System for Grassroots Emergency "DRLF
Governance

Combining digital governance, Al-assisted workflows, and local response capacity

Chonggqing’s “1361” System Structure How the 1361 System Supports Grassroots Emergency Management
3 Levels of operation 6 Application
‘ and governance centers systems v‘— i ((‘ ))) *-,! E-.- @
= =P v— =% =P E e o
—é—e Municipal level M lf_- ' .Q. m ﬁ AR —
Command & :A ‘ 0‘
o » coordination center Risk monitoring _ Incident reporting 9 o e O
i 5 ] L 4 » o Incndent Al arsing / Plan District &  Field verification =~ Community
1 Integrated District/County level R — e : 2 :
Operation & ) BEa St report location matching township by drones / action and
intelligent coordination center Resource  Plan & workflow i, s understanding _ dispatch robot dogs / feedback
public data gement management grassroots Communit ) Match with local responders )
latf governance ublstrict WL Wnage predefined AocHw TIKS; : ACER M,
Fom— Township/Street level e y or hotline recognition, emergency resources, On-site assessment,  information
ﬁ Dispatch & g . sl system geo-tagging plans and teams data return feedback
response center Towly waming Assessment &
release analytics f 1 f

@ Communities Subdistricts Township/Street
o @ @ : o s . o Grassroots @ 9 @ = ; : governance
Grassroots foundation: Communities, subdistricts, and township/street organizations m Report incidents, Organize residents, e
actors o i ponse,

‘0’ are connected to the three-level centers for fast coordination and local action. participate in drills, mobilize resources, coordinate across
provide feedback implement actions departments

Digital governance becomes effective at.the grassroots level when data platforms,
coordinated workflows, and local response actors work together. 5
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The Real Challenge: From Technology to Institution S
Technology-driven projects Institutionalized capacity
'\\ ¢ Sensors and platforms é ® Clear responsibilities
* Al models and digital twins !_I_! I ¢ Data-sharing rules
* Stand-alone pilot applications ’-Q_. @ ¢ Standard operating procedures
&N

Short-term project budgets Human-Al decision protocols

Limited operational integration

Sustainable funding

Evaluation and accountability

From ‘Can Al do it?” = ‘How does government routinely use it?’

@ Al becomes sustainable only when it is embedded in governance structures, routines, and responsibilities.
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Building an Integrated Local Risk Governance System e
@
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* Institutionalization starts with governance architecture
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From Pilot Projects to Long-Term Institutionalization

Policy frameworks turn Al applications into routine governance capacity

National framework (China) Local implementation

¢ City resilience strategies and plans

Prevention-oriented emergency governance

\
‘\é ¢ Smart emergency management ¢ |ntegrated sensing networks
Léi' e Alintegration and digital infrastructure ¢ Digital twins and scenario simulation
e Grassroots capability building ® Routine monitoring, command, and review
Strategy —— ‘ Mechanism —> Operations

@ Institutionalization means moving Al from a pilot budget to a permanent governance mechanism.
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Government-Academia-Industry Collaboration R

Al for DRR requires an ecosystem, not a single agency

P ———— —
/

" \

1. Local Government ’ Q 2. Universities |
— * defines problems * risk science
m * coordinates stakeholders % e Al validation

* holds decision authority e training and evaluation
\ N Co-producing
- Local
Resilien -
3. Industry & ° 4. Communities & NGOs

* |ocal knowledge

s8s
ﬁ a e technology platforms "‘

¢ deployment * risk communication

* maintenance [ ¢ feedback and inclusion
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Talent cultivation
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September 2020: the Emergency Management School was
jointly established by SJTU and Shanghai Emergency
Management Bureau

Over five years, master’ s and doctoral
students completed full-time in Emergency
Management Bureau in Shanghai
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Government-Academia-Industry Collaboration

Communication platform

International Conference on New Horizons in Emergency Management by SJTU

» 10 parallel forums, 70 academic presentations, 4 roundtables, 20+
companies, 400+ participants

» Special forums advanced Yangtze River Delta coordination, and
government—industry—university—research collaboration

M — @ N R E I8 E IR = i

1" New Horizons In Emergency Management International Conference
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Conference on Urban Complex Risk Governance and Emergency Management innovation in the Age of Artificial Intelligence
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Joint research lab

Area 1

Flood and typhoon
scenario modeling
and simulation

Area 2

Smart risk control and
emergency response for
energy-storage fires

Area 3
\\

Risk identification and
'~ response for resilient
urban rail networks

Resilient risk-control
systems for
cascading disasters

Smart Grid iscioli School of Naval
o .\m-llterdlsaplmary Platform ) Architecture, Ocean &
School of 4—‘1’/ Civil Engineering
e _ Puyuan Flture” “niernaMonal and ybErseAnty o
Technology Institute PubliciAftairs enter

Urban system Energy-storage

- failure Risk Prevention System failure

Transport disruption Large-scale blackout

Shanghai Key Laboratory for Urban Complex Risk Prevention and Resilient Governance

Mode: The government poses the questions, and universities provide the answers
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Five Recommendations for Local Governments

From Al projects to Al-enabled institutions

%

Start with risks, Integrate Institutionalize

not technologies

Connect data, departments, Embed Al in warning,
command, and daily

and operational systems.
workflows.

Focus on local hazard and
governance needs first.

g
Y O™

= 5

Keep humans Co-produce
accountable

Build long-term
government-university—-
industry-community
partnerships.

Define the boundary
between Al advice and
public decisions.

Q The unit of innovation should not be an Al application. It should be an improved governance process.
13
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Thank You

The future of Al for DRR is not simply smarter technology,
but stronger institutions enabled by technology.

Xin Liang
School of Emergency Management
Shanghai Jiao Tong University, China

Email: xinliang@sjtu.edu.cn
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