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The Joint Lab

Sino-Bulgarian Joint Lab on Climate Change Adaptative Governance for Rural Ecosystem

» To promote international collaboration in scientific research, technology development and talents training in

the field of risk management and adaptive governance of rural ecosystems under climate change.

______________ R lE - RN 2 R A A RS A e i
{ Rural k S R TR A 9
| Revita I ization I Sino-Bulgarian Joint Lab on Climate ‘Cljange Adaptive
- J Governance for Rural Ecosystem
g . 0k \ 5{{( 7 @ s BN
: Rural Climate | , AS> v IS &
I Change Assessment :
N . e e e e _hte Pl LB o
( .. T T TN
, Climate Adaptative |
I Governance '
S —— ! X

______________ .

Carbon Neutral |

| Village \
. - - ]




The Joint Lab

Sino-Bulgarian Joint Lab on Climate Change Adaptative Governance for Rural Ecosystem

International Construction of Joint Lab Platform
Platform

Research Team

Climate Adaptative International Science and A research team with international

Research Platform Technology Cooperation Platform influence.




@) Rural Climate Risk

« Rural climate risk poses a significant challenge to global sustainable development

and rural areas at large

« Rural areas are often overlooked in discussions of climate impacts and risks, yet they

are a key part of the solution
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Focus on rural living environment and agroforestry complex ecosystem

Temperature (°C)

Historical meteorological and disaster data
« Ecological data
« Environmental data
« Social and economic data

® Rainfall - Temperature

Show data source

Climate change prediction and = 4 : Buchgrest
risk assessment = e

bone

« Predicting climate change trends in rural area
« Predicting the types of climate disasters

« Screening climate hazards and risk factors

« Establish a climate risk assessment index

« Conducting risk assessment
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Climate Risk Assessment
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Climate Risk Assessment

A multidimensional model for climate risk assessment
FLUS model for land-use prediction and statistical downscaling of CMIP6 Data for climate modeling
Climate, land use, and socio-economic factors are considered for the assessment
Urban climate risks are quantified under climate and land-use change scenarios

Geographical detector is used to analyze main influencing factors of climate risk

Rural
Climate
Risk
Assessment
Under
Climate and
Land  Use
Change
Impact: A
Multi-
Dimensional
Approach

Climate Factors

Obtain multi-scenario
climate indicators
using statistical
downscaling and
Bayesian Model
Averaging approach

Landuse Factors
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Using the FLUS model
to predict multi-
scenario land use,
thereby obtaining the
CN and PIM

Social and Economic

Factor

Using the population and
GDP distribution of
Shanghai under multi-
scenario. Determining the
factor weights using the
Entropy Weight Method

Climate Risk

Using Cold & Hot spot
analysis along with Factor
analysis to investigate the
spatiotemporal distribution

and driving factors of
climate risks
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Rural living environment
Assess the exposure of rural living environment and form risk assessment index.
Simulate the degree of damage, and evaluate its spatial pattern characteristics.
Propose adaptive strategies of rural living environment under multiple scenarios.
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Rural agroforestry complex ecosystem
Assess the exposure the system and form risk assessment index.
Analyze its sensitivity, stability, and resilience. Assess its spatial pattern.
Propose adaptive strategies under multiple scenarios.

GLOBAL PEAT DISTRIBUTION

O
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Rural Economic Vulnerability Assessment and Governance Measures
Assess the direct and indirect losses suffered by agriculture, forestry, infrastructure,
residents’ property and health;

Obtain the relationship between economic losses and factors causing climate
disasters;

Propose climate adaptation strategies to enhance the resilience.




» Climate Change Vulnerability Assessment

Determine main factors influencing climate change

vulnerability in rural areas, and identify potential

Index System for Rural Areas

spatial patterns of climate vulnerability

Agriculture

agrieultural

Total agrieultural production (ten

(Nambiar
etal,

Main Sub- Indicators | Proxy HR | Reference | Dam
Component | Component | | source
Exposure Climate Variability | standard deviation (SD) ofmean | = | Hobnet | Shanghai
variability | of maximum | monthly maximum temperamre in al 2009 | Meteorolo
femperature | the past 3 years gy Bureau
(STDMX)
Variability | SD of mean monthly minimum Hohnet | Shanghai
of minimum | temperature in the past § years al. 2009 | Meteorolo
temperanure gy Bureau
(STDMK)
Variability | SD of average monthly precipitation | ~ | Hahnet | Shanghai
ofminfall | in the past § years al 2009 | Meteorolo
(STDP) v Bureau
natural Exposureto | proportion of coastline (o area Hagenloc | LANDSA
disaster storm surges | (km/m?) heretal | TS
(EXPSS) (2018) imagery
hitps:/ieart
hexplarer
Usgs.gov!
Sensitivity | demographi | Female Propartion of registered female (Hagsulos | Statistical
cpressure | population | population heretal, | Yearbook
(FPOP) 2018)
Population | Total population divided by + [ Xugetal | Statistical
density administrative area (people/ha) (2019); Yearbook
(POPD) Daniel et
al, 2017;
Dependency | Dependency ratio, proportion of < |Hahnet | Statistical
ratio (DR) | people aged <15 years and =65 al, 2009 | Yearbook
yeurs divided by total population s
Population | Number of births - munber of = | (Zhoust | Statistical
growth deaths divided by average al.2014) | Yearbook
(PGR) population 5
Soilhealth | Drainage Cation exchange capacity Asare: Seilends
(CEC) Kygietal | at
(2017) hitps://soil
(Nambiar | grids.org
ctal.
2001)
Soil Nitrogen content in soil 100¢m- Hagenlos | Seilenids
Nitrogen 200cm mean cg'kg beretal | at
(NC) (2018) | hitps:/isoil
Asare: grids.org
Kygi et al
(2017)
(Nambiar
ctal
2001)
Organic Soil organic carbon stock 100- Hagenlos | Seilgrids
carbon stock | 200cm mean cp'ka beretal | at
(50C) (2018 | hitps:/isoil

production | thousand yuan)
(AP)
Food cultivated | Area of cultivated land
produsction | land (ACL)
Sciences
Accessfo | distance fo | Distance to city center (i) (Guetal. | LANDSA
resources | wban center | measured by centroid (kilometers) 2018) T8
(Dec) imagery
hittps:/ieart
Texplores.
usgs.gov
Built buill up area | Proportion of built up surface over (Fenget | LANDSA
surfaces (PBS) total land cover al., 2020)
usgs.gor
Wat Water cover | Proportion of area covered by wat (Hagealos
(aw) bepetal, [T
2018)
usgs gov
Adaptability | Landscape | landscape | Shannon diversity index (Kwabena DS,
diversit iy et
(SHDI) al, 2015) | i
Landseape | Landscape shape index (mean) (Feng et
shape (LST) al., 2020)
hexplorer.
usgs.gov
Healthy NDVT (Asws: | LANDSA
vegetation Kysi et T8
(NDVT) al, 2017) | imagery
ttps:leart
hexplorer.

usgs gov

Climate Change Vulnerability Assessment
Index System for Rural Areas
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Climate Change Vulnerability Assessment of
Rural Areas in Shanghai

» 1 paper published, 1 paper under
review
Qiang Li, Xiaona Guo, Veselin Krustey,
Jianming Miao, Heli Lu, Jiangping Qiu,
Shengquan Che*. Quantitative study on
the relationships between smog and online
reviews from the perspective of risk
perception [J]. Environmental

2024,

Impact

Assessment Review, 106:

107437.(Published)

Caihua Yang, Hao Wu, Yifeng Qin, Dobri

Dunchev, Shengquan Che*. Bulgarian

Adaptability: A New

Approach to Evaluation Metrics, Ecological

Indictors. (Under review)

» Development of a Rural Climate
Adaptability

Construction

Rural Climate

Assessment and

Guideline is in
progress
Rural Climate Adaptability Assessment and

Construction Guideline




@) Climate Risk Assessment
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generation methods require a large amount of water
for cooling, which has a particularly strong impact on
nuclear power generation.

‘more balanced during the warmer seasons,
contributing to a comfortable overall imate.

China-Bulgaria Climate Risk Assessment
Adaptation Analysis and Strategies
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| 1 ENVIRONMENTAL STATUS OF SAMOKOV RESEARCH SITE S1|

Research site 51 location
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Current situation of the site S1:
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reflect the region’s cultural heritage.
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high, the heat is unbearable, which brings
inconvenience to daily lfe.

Rainfall challenges: Extreme temperature
fluctuations make it difficult to mitigate urban
looding.

Increased burden of living: Extreme weather

residents,including heating and cooling costs.

Infrastructure improvement needs: To cope with
the harsh temperature environment, effective

A multi-scenario risk assessment was
conducted for  future climate
conditions in rural Bulgaria,
evaluating climate change
vulnerability and risks for Samokov
municipality and six surrounding
villages under varying climate impacts.

In Samokov, thermal risk zones
predominantly cluster in peripheral
areas of the urban core, while high-
risk areas for rainfall-induced flooding
are concentrated in northern sectors
of the town.

Adaptation strategies targeting high-
risk zones in Samokov include
environmental regeneration including
green infrastructure expansion and
population  protection  measures
informed by localized climate
projections.



Fig. 3 Spatial distribution of in

rural arcas in Shanghai

Climate Risk Assessment——Shanghai

» Vulnerability Drivers & Assessment
Shanghai's rural climate vulnerability index (CVI) integrates IPCC frameworks with 21 indicators, identifying six

key factors (67% variance): socio-ecological-built systems, demographic pressures, climate hazards, sponge city
capacity, population sensitivity, and landscape fragmentation.
» At-Risk Populations
7% of rural residents (542,377 people), including 8% of children and elders, live in high-CVI zones facing amplified
coastal flooding, heat stress, and infrastructure gaps under climate change.
» Resilience Priorities
Strengthen emergency transport/networks, protect farmland via eco-agriculture, expand sponge city features, and
prioritize elderly/child-focused adaptation resources (housing, warnings, healthcare).

dicator values for EXPSS, STDP, NDVI, POWER, PBS, CEC, DR, AGPOP, and SHDI throughout
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Planning Strategies for Climate Adaptive Rural Ecosystems
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RREVEARE

O Consider spatiotemporal pattern changes of risk exposure, sensitivity, \ ?ﬁo i
2 ":‘. , ,E ................................................

adaptability, and wvulnerability of rural living environment and b&
agroforestry ecosystems under climate change. N
O Propose adaptive planning strategies for rural ecosystems that

encompass different scenarios and time periods.
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Biogas digester

o pnpes
Adaptive Governance and Management Measures @» .—l
risk :

O Develop measures such as climate change trend prediction,

Promoting pool &,\b Biogas .
diagnosis, vulnerability assessment, and adaptive planning under Bwiedl N residue &

pipes

multiple scenarios.

O Develop policies and regulations for climate adaptation governance. Solid-liquid Organicfertmzer"

separation system plant

Biogas

slurry

Irrigation
system

Organic farming




Potential Air Temperature

< 15.46 °C
15.70 °C
15.93 °C
16.17 °C
16.40 °C
16.64 °C
16.87 °C
17.10 °C
17.34 °C
> 17.57 °C
Min: 15.46 °C

Max: 17.85 °C

Climate Adaptive Strategies——Bulgaria

drainage infrastructure and community-based early warning mechanisms.

1 CLIMATE ADAPTIVE STRATEGIES OF RESEARCH SITE S1 IN SAMOKOV

Climate environment status of rese ite S1

Lead to issues with increased heatwaves, reduced water availability, and
adverse effects on health and agriculture.

Insufficient green spaces:

Urbanization, which leads to the heat island effect, and climate change,
which intensifies and prolongs heat periods. Additionally, insufficient
green spaces exacerbate the impact of high temperatures.

Natural ecological design

©Ecological planting  » "

O Usage of natural rainfall

s

» Increasing the number of vegetation patches while reducing inter-patch distances and improving
connectivity can effectively enhance the ability of green space vegetation to mitigate urban heat effects.

» Optimize rural rainfall response strategies by integrating natural water retention systems with reinforced
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Fengxian District

Jinhai Community

Demonstration area in Fengxian, Shanghai

* Modular street
planting boxes

« Set up green plant
landscapes quickly

* Providing shade and
transpiration cooling
from plants

Public Green Space Optimization

» Rainwater collection system for colling and runoff reduction
« Cooling Spaces with shading, spray or water mist facilities
« Encourage residents to participate in maintenance
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@) Climate Adaptive Strategies——Governance o~

To improve the capacity of climate adaptation from the perspective

of collective action of stakeholders in LC

Stakeholder Role Activities
Shanghai Municipal |Strategy and policy Determining reduction target, Funding, Evaluation
Government makers of the implementation
Planners;

Government District Government Developing District reduction plan, Funding

policy makers

Planners; Developing town reduction plan, Develop detailed
Town Government : :
Sponsor rules, Financial balance
Village Collective Organization Land owner; Negotiating W|t_h enterprise |
Implementer owners, Receive compensation
Farmer Land use rights holder |Participate , Receive compensation
Enterprise Land use rights owner |Receive compensation

o _ . N ——— . . - f— 7 I NTTT o TU
Planner, Expert Technical Support Investigation , Policy evaluation, me




Climate Adaptive Strategies ——Governance ol

Original Land-use . . Original Land-use
Right | Farmer Farmer 1 Inefficient Enterprises ~ ------ Right f
| Reconstruction of Land
Leased Farmland Leased Homestead Purchase of Plant
AW | P i
" S . _ roperty Rights and
Land Ownership ~ -------------- Village Collective f*— Transfer —» Operathg Company | ___ Current ,Land use p y g
= Contracts ( Sierten ) Rjght . .
oz LandResne B Intervention of Social
Land Commercialization —==A.
» Agricultural Development Bank of China ¢ . .
| Capital into rural area
Mortgage of [ Issue a Loan ]
At based on the Iland
' , '
P Acquisition of Illegally } [ Construction of ] . . .
L[ Build High-standard Plant ] [ Used Land Resettlement Housing consolidation, to improve
Repayment of

v

: o the tenacity of rural area
from Sale from Plant aid by villagers Y

facing climate change

Income from Land Use and Rural ] ri S k A
Development J

/Y\J%ﬂﬁ A
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