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About the Project: 
Urban-Rural Assembly 

Inclusive transformation-to-sustainability processes at the 
urban-rural interface of the Huangyan-Taizhou region in 
China.

The immense scale of urbanisation across China in recent years 
has demonstrated the inherent implications of uneven econo-
mic, social, and environmental development. As a result, it is 
vital to expand urban-oriented research and policy design to-
wards fostering more efficient and socio-ecologically balanced 
transformation processes between large urban concentrations 
and their rural hinterlands. This is the starting point for the 
Sino-German research and development project ‚Urban-Rural 
Assembly‘ (URA), which applies the vastly urbanising region of 
Huangyan-Taizhou in Zhejiang Province in China as a unique 
research laboratory and development environment. 

Building on cooperations between leading academic and 
non-academic partners in the field of sustainable urban and 
regional transformation in Germany and China, URA creates an 
inter- and trans-disciplinary research approach aiming to: (1) 
build a multi-scalar understanding of trans-local urban-rural 
interdependencies and metabolisms at the urban-rural inter-
face; (2) strengthen urban-rural linkages through developing 
and implementing community-driven pilot interventions that 
enhance resource efficiency and reinforce regional circular eco-
nomies in the fields of cultural heritage, renewable resources 
and food security, tested in Local Transformation Laboratories 
(Reallabore); and (3) develop new strategic multi-level, multi-ac-
tor governance tools that enable local municipalities to manage 
urban-rural linkages towards a progressive regional model that 
builds on socio-ecologically inclusive and cooperative develop-
ment approaches.

URA’s research focuses on Huangyan-Taizhou urban region in 
Zhejiang province. Two places are being studied in depth by 
URA: The agricultural Beyiang Town and Xinqian Neighbour-
hood, located to the west of Huangyan city centre. They are the 
the so calle urban rural living labs of the URA project.

Through the development of transferable planning and gover-
nance approaches that include enabling tools and guidelines 
(i.e. the Raumbild/Leitbild approach), the project seeks to foster 
knowledge dissemination across the coastal urbanisation 
corridor in the research region. URA strives to contribute to the 
urgent need for creative approaches towards localisation and 
implementation of the Sustainable Development Goals (SDGs), 
the New Urban Agenda in China, and beyond.

URA is sponsored by the German Federal Ministry of Education 
and Research (BMBF) as part of the FONA programme Sustai-
nable Development of Urban Regions based on BMBF’s China 
Strategy. An initial Definition Phase from 04/2019 to 09/2020 
will be followed by the Research and Development Phase (R&D) 
from 10/2020 to 09/2024. The project has the potential to be 
extended to an additional two-year Implementation phase 
from 10/2024 to 09/2026.
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URA Research Team in Wuyantou Village, URA Kick-Off Workshop, 2019

Fields of research, 
Institutions and Team
URA sets up a mutually beneficial learning partnership linking 
German, Chinese and International consortium partners in the 
field of sustainable urban and regional transformation. 
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Sustainable „Raumbild Strategy
     TU Berlin, Habitat Unit, Department for   
International Urbanism and Design
     Bauhaus University Weimar, Department for 
Landscape Architecture and Planning
     forward Berlin 
& Urban Catalyst GmbH

Urban-Rural Governance & Policies
     ICLEI East Asia Secretariat

Urban-Rural Linkages in a lobal Perspective
     UN Habitat, Urban Practices Branch

Project Coordination 
    TU Berlin, Habitat Unit, 
Department for International Urbanism and Design

Urban-Rural Socio-Spatial Practices
    TU Berlin, Habitat Unit, Department for 
International Urbanism and Design
    Tongji University Shanghai, CAUP, 
Department of Urban Planning

Urban-Rural Mobility & Migration
     TU Berlin, Center for Cultural Studies on Science 
and Technology in China
     Shanghai University, Department of Architecture
 
Urban-Rural Material Cycles
     TU Berlin, Department of Circular Economy 
and Recycling Technology
     Zhejiang University, College of Environmental 
and Resource Sciences

Urban-Rural Landscapes & Spatial Typologies
     Bauhaus University Weimar, Department for 
Landscape Architecture and Planning
     Zhejiang University, Institute of Landscape   
Architecture

Urban-Rural Ecosystems
     IOER Dresden, Leibnitz Institute of Ecological 
Urban and Regional Development
     Tongji University Shanghai, Center for Ecological 
Wisdom and Practice Research
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Case Study Region 
Huangyan-Taizhou
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Map designed by: Habitat Unit, TU Berlin
Satellite Picture: Esri, Maxar, Earthstar Geographics, 
and the GIS User Community
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Urban-Rural Living Lab #1
Beiyang Town
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Urban-Rural Living Lab #2
Xinqian Sub-District

1 
In

tr
od

uc
ti

on

Chengjiang Chengjiang 
NeighborhoodNeighborhood
澄江澄江

Smart Moulding TownSmart Moulding Town
智能模塑城智能模塑城

Xinqian Xinqian 
NeighborhoodNeighborhood

新前新前

Yuxia TownYuxia Town
屿下乡屿下乡

Xicheng Xicheng 
Residential Residential 

DistrictDistrict
西城西城

Gongdong TownGongdong Town
拱东乡拱东乡

DujiaDujia
杜家杜家

Yongning RiverYongning River
永宁江永宁江

M
ap

 d
es

ig
ne

d 
by

: H
ab

ita
t U

ni
t, 

TU
 B

er
lin

Sa
te

lli
te

 P
ic

tu
re

: E
sr

i, M
ax

ar
, E

ar
th

st
ar

 G
eo

gr
ap

hi
cs

, 
an

d 
th

e 
GI

S 
Us

er
 C

om
m

un
ity

18 19



2
Interim
Research 
Results

Urban-Rural Socio-Spatial Practice

Urban-Rural Mobility & Migration

Urban-Rural Material Cycles

Urban-Rural Landscapes & Spatial Typologies

Urban-Rural Ecosystems

22

26

48

60

70



2 
In

te
ri

m
 r

es
ea

rc
h 

re
su

lt
s 

– 
So

ci
o-

Sp
at

ia
l P

ra
ct

ic
es

22 23

Urban-Rural Socio-Spatial 
Practices
Research Introduction
In the context of rapid urbanisation processes in Huangyan-
Taizhou, new forms of socio-spatial practices (e.g. lifestyles, 
employment, dwelling and public spaces) have emerged at the 
urban-rural interface. These changes are gradually reshaping 
our old ideas about how people live in cities and rural areas. 
WP2 focuses on studying these everyday practices through 
ethnographic research. The goal is to understand the challen-
ges and opportunities faced by the people living there and how 
they adapt or change their behaviour to deal with them. 

The research team uses research methods including on-site 
interviews, remote digital methods, participant observations, 
GIS-mapping, and focus group meetings. The identified themes 
of ‘social inclusion’, ‘agriculture transformation’, and ‘sustaina-
ble land use’ serve as guidelines for the research. The reseach 
aims to 1) map 25-30 ‘practice profiles’ as part of an open on-
line database/archive and 2) conduct in-depth ethnographic 
research on everyday practices in two selected Urban-Rural 
Living Labs (URLLs) - Smart Moulding Town (SMT) and Beiyang 
Town. The goal is to provide a comprehensive description of 
the various types of knowledge, habits, and norms that shape 
everyday activities in areas where urban and rural elements 
come together. This will not only build an in-depth understan-
ding of actor-based practices in the research region, but also 
offers potential to integrate it into future spatial planning and 
implementation strategies.

two exemplary practice profiles
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Satellite Picture: Esri, Maxar, Earthstar Geographics, 
and the GIS User Community
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Urban-Rural Actors & Networks
Actors Map

 Water Bamboo cooperative

 Outgoing watermelon farmers      Seher farm       

 Rural-Urban commuters 

   Changtan Reservoir

    Beiyang Township government

    Cultural hall

    Toutou old street

    Factories in the industrial zone
    Elderly migrant workers

 Lanmei Farm

 Remaining rural population  

    Sansheng Temple

    Juyandi Orange Farm

     Social inclusion & mobility

     Water landscape

     Ecosystems

     Agriculture

    Village ponds
    Yongnig river
    Mr. Zhu

     Smart Agriculture Technology Company
     (Nanjing Shuxi Tech. Co.)

     Household vegetable gardens 
     along the river
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Urban-Rural Mobility     
& Migration
Research Introduction
Urban-rural interfaces are characterised by socioeconomic 
inequalities, social inclusion/exclusion, and uneven public 
service distributions, particularly for migrant groups. By iden-
tifying ‘mobile’ social groups and key drivers of their social 
and physical mobilities, the research team aims to understand 
population change in urban-rural regions as well as interac-
tions both between migrant and local populations, and within 
these diverse social groups. Furthermore, we aim to explain the 
motivations and constraints of different types of migrants in 
the context of local and regional transformation, and identify 
spaces of their social exclusion and inclusion.

In terms of research method, the researchers conducts inter-
views with migrant workers and entrepreneurs, left-behind 
villagers, village governors, factory owners and public service 
providers (e.g. school principles). Participant observation and 
GIS-mapping is used to indicate how different types of people 
use various spaces in the neighbourhood for their daily activi-
ties. In addition, WP6 conducts population census analysis to 
understand demographic change and support our develop-
ment of different ‘profiles’ of migration and the drivers behind 
them. This is supported by policy analyses on the ongoing Hu-
kou (household registration) system reform, which has histori-
cally played a significant role in regional and local mobility, ge-
nerating long-standing inequalities for migrant social groups. 
Empirical data collected during the field trip aims to illuminate 
the on-the-ground impact and local perceptions of the policy 
change – yet to be substantially researched in the literature.

Urban-Rural Mobility     
& Migration
Research Outcomes

Located within the econo-
mically developed province 
of Zhejiang, Taizhou plays a 
significant role in the Yangtze 
River Delta urban belt and is 
characterised by a strong ma-
nufacturing industry. There is 
a significant inflow of popula-
tion to Taizhou, primarily from 
economically less developed 
domestic provinces, i.e. in 
Western China, and there is 
currently an urgent need for 
skilled workers in the area. 

A substantial floating popu-
lation has specifically been 
attracted by employment and 
investment opportunities at 
the urban-rural interface of 
Huangyan District, which is 
characterised by its local moul-
ding industry and innovative 
agricultural practices. On the 
other hand, the outflowing 
population primarily moves 
towards more developed and 
urbanised regions. 
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Socio-spatial profile | incoming industrial workers and family 
members: Socio-spatial analysis of a vegetable garden on the 
vacant site near SMT

This profile expresses the 
temporality of migration which 
impacts most people who have 
come to live and work in the 
area. In this case, the elderly 
migrant ex-farmer perceives his 
time as temporary and has not 
transferred his hukou. Despite 
the ongoing construction due 
to the SMT development plans, 
the man was only fixated on the 
immediate impact on his rural 
everyday habits (i.e. the threat 
of construction of his vegetable 
plots). His son represents an 
opposite case, however, as he 
established a local family moul-
ding business when he arrived 8 
years previously, which now has 
over 40 employees. The family 
has thus become well connec-
ted in the local area and was 
able to purchase an exclusive 
urban-style apartment. Normal-
ly purchasing this type of hou-
sing is only accessible to those 
with local hukou, or informally 
with strong bargaining power.



2 
In

te
ri

m
 r

es
ea

rc
h 

re
su

lt
s 

– 
U

rb
an

-R
ur

al
 M

ob
ili

ty
 &

 M
ig

ra
ti

on

30 31

Seasonal migrant farmers
With its relatively rich agricul-
tural resources and experien-
ce, Huangyan has attracted 
incoming seasonal farmers 
while also maintaining an 
outward flow of agricultural 
practitioners. For example, a 
group of around 30 migrant 
farmers travels every year 
from Guizhou province to the 
water bamboo cooperative 
in Guan’ao village in Beiyang. 
They take on labour intensive 
jobs which are undesirable 
to local villagers and recei-
ve relatively low wages. On 
the other hand, local water-

melon planters constitute a 
significant, regular out-going 
migrant group that has been 
well established in Beiyang 
for many years. They are 
highly mobile agricultural 
entrepreneurs who establish 
large-scale watermelon farms 
across the country every year, 
yet also remain closely tied 
to their homeland socially, 
culturally, and financially. The 
watermelon planting business 
has turned seasonal agricul-
tural production into a major 
income source for the rural 
population in Huangyan.

Migrant farmers at the water bamboo cooperative 

Urban-Rural Migration    
& Mobility
Actors

Migrant factory workers
In both Smart Moulding Town 
(SMT) and Beiyang Town, mi-
grant workers constitute the 
major workforce in the facto-
ries. In SMT, with a high den-
sity of factories, the migrant 
population has surpassed the 
local population, and is highly 
varied in terms of age, socio-
economic condition, family 
structure, place of origin, and 
length of stay. Depending on 
these factors, migrants have 
established different levels of 
place attachment and a sense 
of belonging to the local area. 
While some struggle with 
low-paid, labour-intensive 
jobs with long working hours, 

others have established their 
own businesses, integrated in 
strong local social networks, 
and have purchased com-
mercial urban housing. Some 
must leave their children in 
their hometown or send them 
to migrant children‘s schools, 
while others are entitled to 
public school quotas, benefit-
ting from purchased proper-
ties in Huangyan or company-
paid social security. In more 
rural areas of Beiyang, on the 
other hand, the migrant group 
is much smaller but slowly 
growing, mostly consisting 
of elderly and lower-skilled 
labourers and concentrated in 
developing industrial zones.
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Remaining rural population
After the young generation 
move out to search for emp-
loyment elsewhere, due to the 
lack of well-developed social 
infrastructure, public spaces 
and diverse employment 
opportunities, their families, 
especially the elderly and chil-
dren, are left behind in rural 
areas. Their lives face many 
difficulties, such as limited 
income and labour capacity, 

land abandonment and lack of 
social contacts. In many villa-
ges, elderly people are still en-
gaged in small-scale farming 
or light labour work, such as 
manually assembling plastic 
and electronic parts out-sour-
ced by nearby factories to 
maintain a small income while 
mostly dependent on limited 
pensions or financial support 
from younger family members.

Agricultural entrepreneurs  
Beiyang is host to four large-
scale modern farms, including 
Lvwochuan, Zhongde, Lan-
mei, and Seeher. These farms 
are seen as innovators in the 
region in terms of their eco-
farming or entrepreneurial 
practices that are suitable for 
the next generation of agricul-
ture practitioners. For exam-
ple, Lvwochuan farm is spe-
cialised in smart agriculture, 
focusing on soilless planting of 
strawberries, hydroponic ve-
getables, and seedlings, while 
Lanmei farm positions itself as 
an agri-tourism park. Beside 
the modern farms, traditional 
farms producing economic 
crops (orange, loquat fruit, wa-
ter bamboo) are also powerful 
actors in the region. Driven by 
policy incentives, many facto-

ry owners have shifted to the 
orange planting business. They 
already have strong economic 
and social capital, and are 
open to trying out new techno-
logies. Although the jobs provi-
ded by these farms are limited 
because of the scale and high 
level of mechanisation, they 
are legally required to con-
tribute part of their profits to 
local villages where their farms 
are located. However, conflicts 
arise due to land use regulati-
ons that restrict farm owners 
integrating diverse business 
functions into the farm. Sight-
seeing, educational activities, 
and facilities like restaurants 
and storage buildings are 
forbidden, creating challenges 
for some agricultural entrepre-
neurs to generate more profits 
and maintain their businesses. 
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Industrial entrepreneurs  
The mould and plastic indus-
try in Huangyan hold a signi-
ficant historical importance 
and serves as a vital economic 
pillar for the region. Among 
key actors in Huangyan, 
industrial entrepreneurs play 
a crucial role in reshaping the 
urban-rural landscape, gene-
rating numerous employment 
opportunities, and influencing 

migration patterns. These fac-
tory owners have the potential 
to positively impact the well-
being of their employees (both 
local and migrant), contribute 
to local infrastructure develop-
ment, and shape future growth 
trajectories through enhanced 
support of local environmental 
and social development. 

Image: Yuanbin Shi

Local governments
Within the political context 
of China, local governments 
continue to be the primary dri-
ving force behind socio-spatial 
development at various scales. 
The general challenge faced 
by both district and town-
ship governments is how to 
fill the gap between everyday 
needs on the ground and the 
strictly imposed policies from 
upper-level governments. For 
example, there is increasing 
conflict between the demand 
for construction land and 
policies aiming to preserve ara-
ble land for food security. The 
national and provincial level 
governments have established 
detailed classifications and de-

signations for agricultural land, 
which restrict flexible land use. 
Consequently, this hampers 
local governments from utili-
sing land as a fiscal resource 
to finance local development. 
To address this challenge, local 
governments have been emp-
loying a strategy that involves 
reducing the average living 
area per capita in rural areas to 
release land quotas for urban 
growth.

Image: Township Masterplan of 
Beiyang Township, Huangyan 
District, Taizhou City (2016-2035) 
http://www.tzfdc.com/fc/
gh/201803/74260_4.html

http://www.tzfdc.com/fc/gh/201803/74260_4.html
http://www.tzfdc.com/fc/gh/201803/74260_4.html
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Xinqian market street
Benefiting from the land rent 
Benefiting from the land rent 
and stall fees, Xifan village has 
become the most prosperous 
village in the Xinqian area. 
Industrial development has 
attracted numerous migrant 
workers to live and work in 
and around Xifan village, 
which contributed to the de-
velopment of the Xifan market 
street into the „sub-centre“ of 
Huangyan. The bustling mar-
ket streets are places where 
a wide variety of goods such 
as vegetables, fruits, cloths, 

and electronic parts are sold 
and everyday services such as 
barber shops, repairing shops, 
and supermarkets are located. 
It is lively throughout the day 
and turns into a vibrant food 
market in the evening, where 
migrant workers and locals 
hangout after work. It thus 
functions as a type of social 
space wic brings together 
many different types of social 
groups and activities that may 
not necessarily use the same 
spaces in other parts of the 
area. 

Urban-Rural Migration    
& Mobility
Spaces

Spaces around factory  
dormitories
Housing for migrant industrial 
workers is mostly concentra-
ted in villages around factories 
and industrial areas, taking a 
wide range of accommodation 
types from rooms rented by 
local villagers to temporary 
containers. In Beiyang town, 
the most common option is 
factory dormitories where 
multiple people share one 
room. However, most factories 
lack space for social activi-
ties. Public spaces around the 
factories and dormitories are 
often underdeveloped. Many 
migrant factory workers work 
long hours and lack time for 

leisure activities or use public 
spaces in the nearby villages. 
Furthermore, many are focu-
sed on saving as much money 
as possible by limiting their 
spendings outside the facto-
ry zone. Migrant workers, in 
particular vulnerable groups 
such as elderly workers, have 
minimal social and institu-
tional engagement with the 
local community. Therefore, 
the spaces around factories 
and dormitories have great 
potential to provide social and 
leisure activities for migrant 
workers. By using land flexibly, 
open spaces can be created to 
support their integration and 
social interactions.
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Cultural halls and temples
Temples in Huangyan have a 
long history serving multiple 
functions as community cen-
tres, hosting religious ceremo-
nies, birthdays, funerals, and 
even serving as COVID-19 test 
sites. Adorned with traditional 
paintings and banners advo-
cating respect for elders, the 
temples foster socialisation, 
especially for the elderly who 
gather to play mahjong. Cultu-
ral halls emerged in the 2000s, 
often located within or near 
the village government buil-
dings and temples. These halls 
primarily entertain rural elders 
with TV and mahjong, occasio-

nally hosting popular evening 
dances. The typologies of 
cultural halls vary widely, some 
located in dishevelled woo-
den structures, and others in 
brand new formalised concrete 
structures several storeys high 
in new rural housing develop-
ments. While some functions 
overlap with temples, cultural 
halls carry greater political sig-
nificance, showcasing agendas 
from village and upper-level 
governments. Overall, both 
spaces carry important cul-
tural and social meanings for 
villagers, offering potential 
for different social groups to 
interact.
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Migrant children schools 
Because of Hukou system 
restrictions, migrant children 
and rural children without 
urban Hukou are not eligible 
to attend public schools in 
Huangyan, leading to the es-
tablishment of private schools. 
These schools usually charge 
more tuition fees and provide 
lower-quality education. On 
one hand, these schools are 
symbols of social inequality, 
on the other, they function as 
alternative choices for mig-

rant children or rural children 
without urban Hukou, offering 
an opportunity for impro-
ved social inclusion. Current 
policies are oriented towards 
improving the education quali-
ty of migrant children‘s schools 
or even completely eliminating 
them (by loosening Hukou 
restrictions). However, the 
capacity of local public schools 
remains limited for accom-
modating the large volume of 
migrant children.

Public spaces in Smart Moul-
ding Town
Public space in the Smart 
Moulding Town (SMT) area has 
been characterised by informal 
use of land. Small vegetable 
plots opportunistically planted 
in leftover spaces are com-
monly observed all over this 
region, vividly representing the 
multi-layered lifestyles at the 
urban-rural interface. As the 
area becomes more urbanised, 
an urban style park was cons-
tructed in recent years, with 

the vision of integrating green 
spaces around the SMT. This 
park connects in with other 
strategic greenway develop-
ments along the Yongning 
River, and has become a very 
active public space heavily 
used by migrants and locals 
alike who live and work in the 
SMT area. It is especially lively 
during the evenings (afterwork 
hours), with many people wal-
king around, dancing, singing 
karaoke, and doing sports.
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HUANGYAN REGION
 # Rural livelihoods and lifestyle are challenged by rural-urban 

land transformation 
 # Uneven urban-rural development in terms of social and 

physical mobility (unbalanced infrastructure, social services, 
job opportunities, education, etc.), generating socio-spatial 
inequality, especially for vulnerable social groups (migrants, 
elderly, women and children)

 # The relationship between urban and rural is unbalanced as 
rural land and labour are still used for engineering urban 
growth

 # Limited local / migrant interactions, especially in Beiyang 
town and its surrounding areas

 # Unequal employment conditions for local and migrant 
workers

 # Harsh work-life balance of migrant workers, leading to a 
lack of leisure time / time to establish and maintain social 
networks

 # Institutional inequalities (i.e. related to hukou system): un-
equal accessibility to housing and social and public services 
between migrant and local population

Urban-Rural Mobility     
& Migration
Key Challenges

BEIYANG TOWN
 # Left-behind population, ‘brain drain’ 
 # Unattractive small towns and rural areas: labour inten-

sive work like farming or factory jobs are not desirable 
for young labourers, and there is a lack of high skilled or 
income job opportunities and urban entertainments 

 # Large scale and modern farms are mostly run by external 
entrepreneurs, which bring limited economic benefits and 
jobs to local population

 # Land use restriction prohibits agriculture entrepreneurs 
to maintain or expand their businesses (e.g. no where to 
build warehouses, food processing workshops, or tourism 
facilities)

XINQIAN DISTRICT
 # Weak place attachment or sense of belonging for migrants
 # Social injustice induced by rural to industrial land transfor-

mation (e.g. inadequate or unfair land compensations)
 # Mismatch between urban style housing and public space 

design and previous everyday practices (e.g small scale 
farming)

 # Further development may cause gentrification in the area
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HUANGYAN REGION
 * Well connected physical mobility infrastructure (daily com-

mutes between urban and rural areas)
 * Yongning River and the new greenways can act as a tie for 

different social groups and connect different urban-rural 
regions (improve social and physical mobility)

 * Diverse economic opportunities attract migrants to the 
region 

 * Informal and formal housing options accommodating di-
verse social groups

 * Both locals and migrants are embedded in trans-local 
economic networks and production lines (e.g. household 
workshops)

 * Reform of the hukou system and improvement of the edu-
cation system

Urban-Rural Mobility
& Migration
Key Potentials

URLL#1 – BEIYANG TOWN
 * Relatively prosperous rural region, new industrial zone and 

rural tourism bringing more people and opportunities
 * Cheap land enables construction of affordable housing, 

which consequently increases population inflow
 * Rich tourism potentials: farm stays, fruit picking sites, 

Changtan Reservoir, Chaoji old street, etc.
 * Potential for eco- and smart- agriculture development. Four 

innovative modern farms have already been established in 
the area. Government is supporting the capacity building of 
farmers.

 * Out-going watermelon plantation has been developed into 
a mature and lucrative business model and can potential 
benefit local development

URLL#2 – XINQIAN SUB-DISTRICT
 * Strong economy because of the mould and plastic industry; 

Rich village committees from renting land to factories 
 * Well developed public infrastructure (e.g elderly home, 

public spaces); New public spaces being built as part of SMT 
and wider district development plans

 * Vibrant and attractive peri-urban environment with conve-
nient services and entertainment

 * Attractiveness to immigrants and skilled people
 * Practice of small-scale vegetable planting could have poten-

tial connect different social groups
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Urban-Rural 
Mobility & Migration
Fazit Map



2 
Pr

el
im

in
ar

y 
re

se
ar

ch
 r

es
ul

ts
 –

 U
rb

an
R

ur
al

 M
at

er
ia

l C
yc

le
s

2 
In

te
ri

m
 r

es
ea

rc
h 

re
su

lt
s 

– 
U

rb
an

R
ur

al
 M

at
er

ia
l C

yc
le

s

48 49

Urban-Rural Material   
Cycles & Agriculture
Research Introduction

Interactions between rural and urban material flows are little 
understood and can be characterised as disrupted. At the same 
time, a transition towards a Circular Economy (CE) requires a 
holistic view on production and consumption systems along 
the value chain and lifecycle of products at the local scale. The 
working package ‘Urban-Rural Material Cycles’ aims at unders-
tanding and supporting the management of material flows in 
the context of urban-rural spatial human-environmental inter-
actions, agricultural production, and urban-rural linkages. Spe-
cifically, a quantitative material flow analysis (MFA) was used to 
assess the recycling potential of the region. At the same time, 
the sustainable pathways were outlined for urban and rural 
metabolism in the case study area.

The research team uses methods including MFA, Stakeholder 
analysis, Geographic Information System (GIS) mapping, etc. 
MFA is a systematic assessment of the flows and stocks of 
materials within a system defined in space and time. All the 
sources, pathways, and intermediate and final sinks of material 
is connected through MFA. MFA includes product flow accoun-
ting, material balances, and total material flow accounting, and 
it also includes elemental and chemical flow analysis. At the 
same time, in order to establish mechanisms for influencing 
regional material flows through effective dialogue, stakeholder 
analysis can be done through a combination of top-down and 
bottom-up approaches, creating a list of different players such 
as governments, farmers and businesses, and identifying their 
interests and concerns. While GIS mapping will help to visualise 
and analyse the results of the study. Through the extraction of 
remote sensing images and preliminary identification of agri-

cultural land, the main geographical boundaries of agricultural 
production activities in the region were identified. It was then 
divided into grids of different sizes to finely delineate the ca-
tegories of agricultural production activities, providing a basis 
for the pattern of change and differentiation characteristics at 
different spatial and temporal scales.

The following potential outcomes are endeavoured to be 
achieved through the WP3 research:

• Build an inter-disciplinary and multi-scale understanding 
of trans-local interdependencies and metabolism at the 
urban-rural interface.

• Develop and implement community-driven pilot interventi-
ons enhancing resource efficiency and reinforcing regional 
circular economies.

• Develop and demonstrate new multi-level, multi-actor go-
vernance tools that enable local municipalities to manage 
urban-rural linkages towards a progressive urban-regional 
model that builds on socio-ecologically inclusive and coope-
rative development approaches.
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Key spaces and actors in URLL#1 Beiyang Town

Urban-Rural 
Material Cycles
Research Outcomes

In URLL#1 (Beiyang Township) 
the research team focuses 
more on agricultural produc-
tion activities, so we define the 
main key spaces as ecological 
farms (Seeher farm), organic 

farms (Sino-German farms) 
and the surrounding villages. 
And the key actors would 
include farm owners, villagers 
and local government. Preliminary results of GIS grid-based analysis of acreage coverage of crops 

grown in Beiyang Township.

Material and stakeholder linkages at the rural-urban interface
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Sino-German Farm Nutrient Cycle (Demand and Supply) Analysis Biogas potential corresponding to the main crops at Beiyang Town (a: BMP 
model; b: simplified ADM1 model; c: Gradient Boosing model; d: random 
forest model)
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Urban-Rural 
Material Cycles
Spaces & Actors

Sample collected from the fields

organic
farm land

wild rice shoots  
farming and   
processing area

Gong Garden Orange Garden
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Urban-Rural 
Material Cycles
Key Challenges

HUANGYAN REGION
 # Integrate circular economy planning into territorial planning.
 # Integration of the circular economy at different levels.
 # Integrate innovative methods and tools into local cultural va-

lues.

BEIYANG TOWN
 # Uncertainties of quantitative evaluation results.
 # Lack of understanding from local residents, high prices of agri-

cultural products, and waste disposal.
 # Conflict between limited arable land resources, the demand for 

healthy agricultural products, and leisure needs of city dwellers.

XINQIAN SUB-DISTRICT
 # The economy and applicability of circular economy projects.
 # Techniques and methods applied in the circular process and in 

the potential assessment process.
 # Break through stakeholder considerations to achieve circularity.

Urban-Rural 
Material Cycles
Key Potentials

HUANGYAN REGION
 * Diversity of material and energy flows and pollutants in rural 

and (sub)urban agricultural lands and waters.
 * Development and evolution of circularization of environmental, 

ecological and housing facilities.
 * Synthesis and practice of regional symbiosis of circular agricul-

ture and circular agriculture pathways.

BEIYANG TOWN
 * Integration of farmers‘ awareness, economic leverage, cultural 

climate and policy support.
 * Diversity of circular agriculture path development and experi-

mentation.
 * Support and cooperation of government and multi-stakehol-

ders for agricultural circular economy.

XINQIAN SUB-DISTRICT
 * Basis of circular approaches towards (sub)urban agriculture 

and park development. 
 * Significant policy driven transformation processes.
 * Circular economy dynamics and development mechanisms 

brought about by regional industrial structure transformation 
and territorial planning.
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Urban-Rural Material Cycles
Fazit Map



Urban-Rural Landscapes   
& Spatial Typologies
Research Introduction

The research team examines interrelations of water and settle-
ment structures within current dynamic processes of landscape 
transformations. The researchers understand landscapes as an 
integral system with which urbanisation logics and dynamics 
can be understood on the basis of natural spatial conditions. 
The focus is not so much on the existing artefacts (e.g. building 
structures, agricultural land) but rather the underlying proces-
ses of these manifestations. In this way, landscapes describe 
complex relational structures of socio-spatial and natural dy-
namics as well as urban-rural linkages. Against this backdrop, 
the researchers are primarily looking at the transformation of 
water structures, as they are the driving force in everyday life, 
in agriculture and also in industrial production. Starting from 
an understanding of the impacts of water-urbanisation dyna-
mics, the aim is to propose sustainable water-based develop-
ment pathways.

To understand the interdependencies of natural processes and 
urbanisation dynamics, the researchers use on-site interviews, 
walks, desktop analysis of ancient maps and current discourses 
and especially mappings. Hence mapping practices play a 
crucial role in reading and revealing landscape and settlement 
structures and patterns across various scales (marco, meso, 
micro), uncovering the internal mechanisms and underlying 
structures of landscapes.
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The aim is to develop future issues of sustainable and land-
scape-based settlement development and associated spatial 
strategy approaches. To this end, the researchers are working 
on a map series based on the following three focal points:

(A) The hidden meanings of the Yongning landscape based on 
translated village names.

(B) Transformation processes of the Yongning landscape from 
a highly dynamic, tidal watercourse to a standing watercourse 
with technological flood protection 

(C) Urbanisation and industrialisation process along the Yong-
ning River with a focus on agricultural and industrial producti-
ons in the context of the urban-rural-living-labs in Beijang and 
SMT.



2 
In

te
ri

m
 r

es
ea

rc
h 

re
su

lt
s 

– 
U

rb
an

-R
ur

al
 L

an
ds

ca
pe

s 
&

 S
pa

ti
al

 T
yp

ol
og

ie
s

62 63

Urban-Rural Landscapes  
& Spatial Typologies
Research Outcomes

Schematic diagram of the 
navigable inland waterways 
in Taizhou——2016

Yongning River

Spatial Analysis of the current and historical water structure

based on 
1930 map

based on 
1984 map

based on 2020 
satelit image

After the completion of the Changtan Reservoir, 
not only has the width of the river massively 
reduced. The frequent river straightening made 
the shape of the Yongning River change 
drastically.

Meander cut-offs

Straightening the Sinuous River

Duanjiang Village Wang-ling-yang Village

Taizhou Railway Station

naturally formed 
meander cut-offs

Chaoji Village

Meander cut-offs for 
the purpose of 
increasing the flood 
discharge

Meander cut-offs for 
the purpose of 
urban construction

Wang-ling-yang Village

Wang-ling-yang Village
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Urban-Rural Landscapes   
& Spatial Typologies
Spaces & Actors

Riverbanks/ the interface 
of the Jiangnan/ Jiangbei 

Canal with the intersecting 
rivers/channels

The interface of diffe-
rent land use/the inter-
face of roads/highways 
with surrounding water 
bodies and settlement.

Remaining traditional 
water infrastructures 
(ponds/ditches/channels/
canals/sluices/bridges)



Urban-Rural Landscapes   
& Spatial Typologies
Key Challenges
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Urban-Rural Landscapes   
& Spatial Typologies
Key Potentials
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HUANGYAN REGION
 # The preservation of water landscape heritage under rapid 

urbanization
 # Cross-sector collaboration in water affairs
 # Establishment of integrated up- and down-stream water 

management system

BEIYANG TOWN
 # Agricultural area, Non-source pollution control from farm-

land is challenging due to the current unsustainable agri-in-
dustrialization process 

 # lack of irrigation water, as the Changtan Reservoir mainly 
serve for the urban drinking water supply

XINQIAN SUB-DISTRICT
 # The industrial areas, with a large influx of migrants. The 

lack of a sense of belonging and the lack of a voice for mi-
grant workers has resulted in a low level of participation in 
the co-management of the water.

 # Densely built areas and lack of green-blue spaces resulted 
in non-source pollution from urban run-off and risk of floo-
ding

HUANGYAN REGION
 * Rich history/culture of water management/practice
 * Diverse natural landscapes from mountain valleys to open 

estuaries
 * The administrative division includes a whole watershed and 

is geographically located at a water source position in the 
Wen-Huang plain

 * Certain water networks and water-sensitive settlement 
structures that have developed over a long history still exist

BEIYANG TOWN
 * Located in upstream with better water quality, potential to 

ease the downstream water shortage and pollution
 * Backyards of dense urban areas have a better natural en-

vironment while being relatively well connected to the city 
center in terms of transportation.

XINQIAN SUB-DISTRICT
 * Located in the middle course of the river, the interface of 

urban and rural areas, thus the industry zone is often sur-
rounded by villages and farmland, which have the potential 
to ease the urban heat and runoff

 * Industry areas have the potential supplement to the social/
water infrastructure of surrounding villages, which enhan-
ces the urban-rural integrated/cooperative water manage-
ment.
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Urban-Rural Landscapes   
& Spatial Typologies
Fazit Map
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Urban-Rural Ecosystems
Research Introduction

Urbanisation is always accompanied by a range of challenges 
and problems directly caused by the development of land or 
indirectly by the extraction of materials for construction or 
production, leading to the degradation of ecosystems and their 
biotic and abiotic elements. Today the environment is being 
significantly transformed by the expansion of urban areas, the 
fragmentation of landscapes and degradation of ecosystems, 
thereby reducing the diversity of habitats and biodiversity.

Ecosystem Services (ESS) is defined as the range of goods and 
services provided by a spatially delimited ecosystem. ESS can 
be separated into several subcategories covering supporting 
(e.g. soil formation, biodiversity), providing (e.g. timber, food), 
regulating (e.g. flood protection), and cultural ecosystem ser-
vices (such as recreation). The ecosystem service concept is not 
only helpful for a better understanding of the interaction bet-
ween human and nature but offers an important tool for future 
resource management and landscape planning. 
To build a better understanding of the urban-rural constellation 
and interdependencies in China from an ecosystem perspecti-
ves, we try to answer three questions: 

• How do urbanisation processes influence the   
supply of ESS ?

• What is the demand and preference of ESS for   
local people ?

• How to support sustainable and inclusive development 
through improve planning system and integrating ESS 
concept?

Based on the preliminary analysis and field survey in local 
areas, in this study, we focus on these three services: biodiver-
sity, flood risk control and recreation. 

The term of Ecosystem Services (ESS) gained significant mea-
ning to describe and assess natural benefits provided for 
humans. Evaluating these with GIS-based methods gives useful 
environmental insights to build starting points to address 
ecological problems and support sustainable territorial-spatial-
planning. Analyzing ecological dynamics of land use and ESS  
showed a general decline for ESS due to strong urbanization 
trends over the past three decades, despite improvement in 
some places or at some times.
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Urban-Rural Ecosystems
Research Outcomes

Land use and land cover in Huangyan in the years of 1995 and 
2020 (own figure)

Relative change in land cover classes in Hu-
angyan in the period of 1992–2020; (Xiao et 
al., 2022)

Trends in ESS capa-
cities in Huangyan; 
(Xiao et al., 2022)

The overall ESS capacity shows 
a general downward trend in 
Huangyan from 1992 to 2020. 
This trend clearly correlates 
with the decline in vegetated 
land during the research peri-
od. The loss of forest area, pri-
marily caused by urbanization 
and the connected expansion 
of arable land, seems to be 
the main driver of the decline 
in ESS capacity. This underli-
nes the importance of protec-
ting and restoring forest cover 
in the years to come, especi-
ally in the suburban area. The 
ecosystem service showing 
the highest capacity in Hu-
angyan is recreation, quickly 
followed by biodiversity. Water 
purification and flood protecti-
on also plays a vital role. Since 
Changtan reservoir in Hu-
angyan is the great drinking 
water reservoir of Taizhou. 
This lack of buffer zones leads 
also to an even lower capacity 
of flood retention. Especial-
ly along the riversides and 
canals, there are no enough 
blue-green spaces to support 
in potential flood risk.



2 
In

te
ri

m
 r

es
ea

rc
h 

re
su

lt
s 

– 
U

rb
an

-R
ur

al
 E

co
sy

st
em

s

74 75

Zoom-In Beiyang Town Zoom-In Xinqian District
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Urban-Rural Ecosystems
Spaces & Actors

broad-leaved forest 
(up) and coniferous 

forest (down)
Small plots of in-
formal agricultural 
lands (eg. Vegetable 
gardens) for planting 
crops
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HUANGYAN REGION
 # A general downward trend of ESS in Huangyan from 1992 

to 2020.
 # Landscape homogenization has increased fragmentation of 

habitats and further lead to biodiversity loss
 # Trade-off and informal use of green space (eg. public parks 

or private vegetable gardens)  due to lack of overall plan-
ning and integrated management

BEIYANG TOWN
 # Many smaller habitats and biotopes are being elimina-

ted by more intensive land use through urbanization and 
agricultural use, resulting in a major homogenization of the 
landscape and its habitats.

 # Disconnecting of ecosystems and biodiversity hotspots, as 
well as loss of recreational and flood retention areas.

XINQIAN SUB-DISTRICT
 # Urban area increased ca.395% in the past three decades. 

At the same time, forest area decrease almost 225%. The 
sprawl of urban area is fast and vast. Protecting green-blue 
space is imperative.

 # ecological degraded in general , especially in some mining 
and transportation areas

Urban-Rural Ecosystems
Key Challenges

HUANGYAN REGION
 * Integrating Ecosystem Services (ESS) into Urban-rural de-

velopment planning gives fundamental insights to ensure 
sustainable transformation

 * Ecological Restoration in the urban rural interface safegu-
ard for clean water, fresh air, biodiversity, flood manage-
ment as well as recreation

BEIYANG TOWN
 * Protecting current forest in the middle of the town for bio-

diversity and recreation
 * Increase stepping stone habitats in the north part
 * Reconnecting ecosystem in the south forest part and the 

river system

XINQIAN SUB-DISTRICT
 * Ecological restoration for biodiversity and sustainable agri-

culture (eg., fruits gardens)
 * Take vegetable garden (for family or community) into 

planning system in addition to formal public green space 
development (eg, parks and roadside greening)

Urban-Rural Ecosystems
Key Potentials
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Urban-Rural Ecosystems
Fazit Map
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Raumbild Strategy

In the European urban and regional planning context, a stra-
tegic planning and steering approach is already being tested 
with the so-called Raumbild strategy, which promotes coopera-
tive modeling processes for e.g. municipal associations, urban 
regions and/ or urban-rural regions. The aim of this transdisci-
plinary approach is to identify the multi-layered transformation 
processes and their inherent development potentials across 
administrative boundaries, sectors as well as institutions and 
groups of actors with the help of actor- and user-oriented, 
informal and cooperative research and planning tools, in order 
to subsequently make them more tangible and to be able to 
link them together in a future-oriented and sustainable way 
within the framework of regional spatial images. The resulting 
Raumbild scenarios illustrate potential development paths of 
a socially, economically and ecologically economically and eco-
logically sustainable development of urban-rural regions, but 
also show concrete approaches to implementation and options 
for action. 

The aim of URA is to further develop this still very new and 
unexplored planning approach together with German and 
Chinese practice partners conceptually, methodologically and 
practically in order to make it visible and applicable in the inter-
national planning context. planning context. This process is 
based on the ongoing results of the discipline-specific research 
packages of the URA research project as well as applied work-
shop formats (Multiple Actor Workshops) with selected actors 
within the three focus areas (Urban-Rural Living Labs) in the 
research regions in China and Germany. 
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first translation of the Raumbild term into Chinese



Raumbild Formats
Focus Group Workshops

Focus group workshops are conducted in small groups. At the 
workshop tables, stakeholders discuss specific topics such as 
agriculture, neighbourhoods, culture, mobility or ecology. Each 
workshop is moderated by a researcher from the URA project. 
All participants should be given the opportunity to take part in 
the discussion.

Focus Group Discussions during the Raumbild Workshop in   
Thuringia (Germany)
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Raumbild Formats
Collaborative Mapping

Together with local stakeholders, URA would like to create 
maps of the study region. The maps will show special places, 
challenges and potentials of Huangyan. 

Collaborative Mapping during a Raumbild Workshop in   
Berlin (Germany)
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Raumbild Formats
Plenary Discussions

In the plenary discussions, the results from the workshop 
groups are compiled and discussed together. Here, stakehol-
ders have the opportunity to ask questions to other workshop 
groups. There is also a discussion on how the workshop topics 
are connected to each other.

Plenary Discussions during a Raumbild Workshop in Thuringia.
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Raumbild Formats
Interactive Tools

In some workshops, the URA research team uses interactive, 
playful formats such as large models or planning games. These 
formats help to develop new ideas and be creative.

Interactive Workshop Tools at the Raumbild Workshop in Thuringia.
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URA Research Team on an excursion in Thuringia .
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We look forward to welcoming you to our   
URA Raumbild Workshop 2023 in Huangyan. 

With kind regards
Your URA Research Team
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