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ABSTRACT

Daodi Flood Land, located in Mentougou District of Beijing,
is a relatively separate flood land in the lower reaches

and on the east of Yonding River. This largest landscape
character area in the west of Beijing along the river
illustrates the history of human-water interaction and
discloses the trends and problems of rural urbanization.
Focusing on Daodi Flood Land, this paper expands the
research on adaptation by introducing basic concepts and
research framework, and reviews the research trends from
spatial, temporal, and participant aspects. Considering

the typical characters of the study area, this research
employed participatory approaches, such as mapping and
problem and solution trees, due to the lack of continuous
and accurate data. Basing on literature review and field
investigation on issues of floods, agricultural irrigation,
and water resource utilization, water adaptive development
visions for the study area were proposed from perspectives
of landscape and culture. Finally, the paper further
analyzes the structural relations between adaptation
problems, natural and social systems, passive and active
adaptations, and planned and unplanned adaptations,

with the aim to provide reference for relevant studies and
applications of adaptation approaches in other cases.

KEYWORDS

Water Adaptation; Flood Land; West Beijing; Participatory
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(1) Adverse response directs at adverse effects or vulnerabilities, while the active
one is the response to advantages or opportunities. Existing response directs at
current and actual conditions, while possible response is to anticipated conditions,
changes or consequences.
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1 Introduction

Adaption is “the process of adjustment to actual or expected climate and

its effects,” and in human systems, adaptation seeks to moderate or avoid
harm, or exploit beneficial opportunities with proposed, spontaneous and/or
planned actions."' In 1999, Barry Smit first proposed the systematic framework
for adaptation research, which covers issues of “adaptation to what” (object

of adaptation), “who or what adapts” (subject of adaptation), and “how does
adaptation occur” (the process and form of adaptation). Objects of adaptation

are climate-related stimuli or non-climate forces/conditions, and the existing or
possible responses to which can be both adverse and active”. Subjects of adaptation
include people, social, and economic sectors and activities, managed or unmanaged
natural or ecological systems, or practices, processes or structures of systems. The
question of how does adaptations occur refers both to the processes and the forms
of adaptation, including autonomous adaptation and planned adaptation.

Around the turn of the 21st century, research on adaptation was mainly seen
in natural sciences and often adopted quantitative methods to probe into global
climate change problems such as greenhouse gas emission and sea level rise. For
instance, some of the research provided multi-objective or multi-pathway adaptive
solutions by utilizing large-scale modeling prediction with varied indicators™. At
that time, such top-down research was largely conducted at national, regional,
and global scales with long time spans from decades to hundreds of years'*"*),
paying less attention to smaller-scale bottom-up issues. In the past one or two
decades, the focus of adaptation research has shifted to social sciences as 1) the
expansion of social sciences, such as the emergence of Historical Climatology in
History'and Cultural Landscape in Geography", which provides new research
perspectives; and 2) a profound understanding of the influence on adaptation by
social and cultural factors (value and knowledge limitations'), regional engineering
technology and policies"”, and long-term social development'"". This transition also
implies the new interests of adaptation research (Fig. 1).

Water adaptation, an important branch of adaption study, can be understood as
the process of adjustment to actual or expected water environmental change and its
effects, i.e. the process and manifestation of the mutual adaptation between humans
and water systems'"”. In responding to the impact of climate change, this mutual
adaptation is typically critical as nearly 80 percent of the world’s population are
exposed to high levels of threat to water security'"’. Research has also shown
that conflicts between human and water are severer in rural areas compared with
urban areas. One reason is that great pressure from climate change and regional
development aggravates the uneven temporal-spatial distribution of the water
resource vital for rural production and living!"*. Another reason is that human—
water adaptive landscapes and cultures formed over the long history can hardly be
conserved or continued when competing with the massive urban development in
rural areas for short-term economic profits, which has led to new types of human-

water conflicts!?.
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This research focuses on the Daodi (rice cultivation area) Flood Land in
Mentougou District of Beijing. Covering an area of 650 hectares, it is a relatively
separate flood land in Yonding River basin after it flows through the mountainous
area near Sanjiadian Village in west Beijing. The selection of this study area has
three reasons. First, historically it was the largest flood land in Yongding River
basin with distinct spatial and human settlement transitions due to waterway
moves from side to side. Human settlements and farmlands already emerged on
the flood land before the Yuan Dynasty (1271-1368); in early Ming Dynasty
(1368-1644), the water supply and flood control facilities were initially shaped,
and then developed into relatively systematic water conservancy facilities in the
Qing Dynasty (1636-1912). Secondly, in modern China, the flood land settlement
environment have dramatically changed when the water flow of Yongding River
decreased sharply, regional industries restructured, and urban development
accelerated. These challenges made the production on the flood land decline. The
related complex causality (especially limits to adaptation) in an ideal sample for
adaptation research. Thirdly, in recent years, Yongding River plays a more and more
important role in urban and rural development: the flood land now acts as the core
buffer zone in the Yongding River Ecological Corridor that guarantees ecological
security of river course and supports production and living in mountainous areas.
Moreover, the flood land is located in the south of Mentougou New Town and
sitting on the hinge of Mentougou Regional Cooperative Development Belt,
Western Hills—=Yongding River Cultural Belt, and Chang’an Street West Extension
Line, having great ecological, historical, and cultural values to be explored and
celebrated"’.

In this background, this research takes Daodi Flood Land as the study area with
multiple research methods adopted from Sociology to explore a new landscape

perspective for water adaptation studies. The research includes 1) review of the

VOLUME 9/ ISSUE 4 / AUGUST 2021



ZIE TSR Mt . TL A (907—1234 ) JEARST (915 ATE LS 1%
W (GREMIHARZ — ) KB AR RS, T2 a=s = A, sy
& R, lEIRA R RE” 1L

PG AT I 5T IR A R R 43 SR L K220 B SCikic
A, PO BRI O 2 A, KGE I L kK e T AR,
PR 5 A WS R (2, 3) " gaottad /Uit
ERTTR, ACEFIK IR, FEREEET, S5 I d TR B O
HEHRIDIX, WE BN RRIR TR o SR 1] Sk AR S R A A
SRR, AR B TP g Bk iz Bl el K < 2 e LA ) /N
RALWIE, FANERERAULC RZ T EMAL, 5245
M CE4) .

2.2 Bl 55t

H T ST DIk = 1 252 . HERR I D Ll BESER TS 505k
HEATAROCAS SRS A sk L BB . 2505 E T2
Q04EAR, 2 —Fh A T sk, Tl £ S S TR A

SMRITE /18X

LANDSCAPE ARCHITECTURE FRONTIERS / PAPERS

2. kEWUETE (BXEHES

3. REURASERMIELITH (KR 25X
#t[20] )

4. TEMBSTHIVK . B RRE AR HENE
RAWTR, BFNEREERERRNEL
BESNES .

2. Riverway changes from the Han Dynasty to
the present

3. Daodi Flood Land in the ancient overview map
of Yongding River basin (Source: Ref. [20])

4. Photo of the existing Daodi Flood Land
taken from the top of a mountain in
Wolonggang Village at the south of the flood
land. The high-rise residential buildings
will be increasingly constructed in future
urbanization of this area.
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water adaptation history of the study area; 2) records and analyses of the water
adaptation strategies and limits; and 3) water adaptation proposals basing on

regional development strategies.

2 Study Area and Research Methods

2.1 Study Area

Located along the lower reach of the basin, Daodi Flood Land is a shuttle-
shaped area between the West River and the main channel of Yongding River. In
Liao and Jin Dynasties (907-1234), monks from Tanzhe Temple drew water from
the Hunhe River (old name of Yongding River) to irrigate the rice fields. Then the

[16]

flood land was named “Daodi” or “Xiatan” (the lower beach)"®, where gradually
became rented land owned by the temple.

The West River, historically a branch of Yongding River, was about 10-kilometer
long"”. According to documentary records, it was formed no later than the
Yuan Dynasty by sediment deposition during floods and sometimes dried up
(Fig. 2, 3)"¥12% Since the 1980s and 1990s, as the water flows of Yongding
River decreased, the West River has fully dried up. The waterway heritage has
been damaged by sand dredging. In recent rapid urban development, only short
canalized sections south to the Lvhai Sports Park and Jin’an Road of the West
River remain. Most of residents from the original villages in the study area have

been resettled, and the village names remain (Fig. 4).

2.2 Data Collection and Analyses
Due to the lack of continuous and accurate historical data about the study
area, this research employed participatory approaches to information and data

collection, processing, and analyses. Developed in the 1990s, participatory
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(2 Transect walk, a participatory method for social investigation, involves walking

along specific route that traverses the site to locate and record the surrounding
land use.
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approaches are bottom-up research methods""! and can be combined to address
complicated cases™, help learn how local professionals and stakeholders perceive

[23]

and understand a given issue'™", and assist assessment of adaptation planning and

design.,

Data collection and analyses were conducted first by mapping based on
historical images and then by developing problem and solution trees (PAST) based
on the adaptation framework.

Mapping is a basic method used in the research on landscape character'®”
that combines visual appraisal and expression, and emphasizes the exploration,
collection, analysis, and integration of spatial data*®. Mapping is used to shape
spatial perception through exploring the implicit characters of the site, and
establishing and representing the spatial relations”’!. In the process of mass data
mining, filtering, and processing to create a panorama, the author will inevitably
project his/her own understanding about the space onto selections and decisions.
Relevant participatory studies have demonstrated that mapping can provide the
basis to reveal the spatial distribution of landscape resources and to support

81291 Mapping in this research, based on literature review,

specific investigations
includes discovering how the river branched in the study area via the earliest black-
and-white satellite image photographed in 1964 sourced from the database of
United States Geological Survey; delimiting the study area by analyzing the site’s
satellite images in 2002 and 2020 accessed from Google Earth, and investigating
the impacts brought by urban development and water flow change; and then
verifying the collected data by transect walks®"*” together with local residents to
establish a more comprehensive understanding of the study area.

PAST is usually used to probe into the causes of a given problem, evaluate the
effects, and explicate existing and suggested intervening measures/solutions”""*’!
in form of graphs through participatory approaches. The PAST in this research
is innovatively built on the basis of Smit’s adaptation framework with both
horizontal and vertical axes. One reason is that PAST corresponds with the core
components of Smit’s framework, i.e. problems, causes, and solutions, and can
help highlight the characteristics of the framework; another is that the added
vertical axis indicates the adaptation problems and limits over time, reinforcing
the relation between the past and the future in analyzing social changes,
within which the historical data suggest people’s perception and expression
of the environment”. In developing the PAST, the first step is to identify the
adaptation objects, subjects, processes and forms, and limits and barriers
to adaptation in different historical periods via literature review and field
investigation; secondly, these information would be cross-checked and improved
by open-ended interviews with local residents (Table 1). The interviewees, aged
between 50 and 80, were local villagers from New Houzhuangzi Village and
Wolonggang Village, and those now relocate in some newly-built residential
neighborhoods (Fig. 5). Each interview was conducted under the interviewees’ oral
permission and took 10 or 20 minutes. Finally, a full version of the PAST was built

upon the interview records.
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Table 1: Open-ended interview questions for field investigation in the study area

XFFtKATIARD:

o BREBEDREFWRIL TR KIBALKRE?

o PRGNIEWER KIE AE BRI HES A EMNR MR A h Y

o BREMARKEMASFERESZIHKEME? HitA?

Understanding of floods:

¢ Have you experienced or heard of any flood in the study area?

¢ Do you know of any infrastructure or measures for flood control adopted in the study area?
¢ Do you think the study area is or will be threatened by floods? Why?

MHFRIRFHIARD:

o MRENE “TRHITME" BIREYEHRE?

o BREETEHAXENE MRV FER SRS S KIR?

o BRETHBMRKEN® AR BERRIE?

o FIAHTR KIS AR L FE A EER?

Knowledge of agricultural systems:

¢ Do you know the origin of the name "Daodi Flood Land"?

¢ Do you know the historical agricultural planting area and landscape of the study area?
¢ Are you familiar with the history of farmland irrigation facilities in the study area?

¢ Why do you think agricultural cultivation practice in the study area has disappeared?

XTI EIRATARD :

o BEEXWR K L LK ET ST A KE SRR HEITHIR?

o BRETHBHUBITIRRX BN E = £ BKKIE?

o BRETBMRRENKITREKDR? EREFETERRZMHA?

o 1S WRLCHEE O I B MR AR K I A9 /K F R B ok el ?

Cognition of local water resources:

e Could you describe the water flows and landscape characters of Yongding River and the West River in the history
of the study area?

¢ Do you know the current water source for production and domestic use in the study area?

¢ Are you aware of water shortage in the study area? What do you think is the main reason?

¢ What measures do you think can be taken to alleviate water shortage in the study area?

MFRRREARFLRITAR:

o BRABTHBMARREARKAWHLRENMN?

o BINAMARREIAMBRBEN TR QDT A?

o BREMAXEARRMHHRRR A AREHN?

o BINAMRREBERKNHRTERPEENIZABIASKET. FIREFRUSUNERXFR? ERGHEWLET X
o USRI KR R?

Understanding of the future development of the study area:

¢ Do you know the future urban development orientation?

¢ What do you think are the main problems in current urban construction?

¢ What do you think are the prospects of this area?

* Do you think the study area should link closely with Yongding River, the West River, and traditional agricultural
landscape in future urban construction? What approaches can build this close relationship?

RSB B B AR S A AT DT AR (2020~20214F ), Hip
235 [a) i [ P R AT 7 S5 P A STHY 8 v 9 I R 1R 1202049~ 10
H520214E5~6 HEHIF .

3 WisEa R

3. 1 T2 il 5l P 1) SR DX S Ui S5 R IE AR
TEPI S b, ORI — R B8O AL BSOS AE XK (Tandscape
character area ) , XTZDXHURFE 1Y A F 258 0 28 B 8. X —ik
it 1 = A SRy R s 5 X3 B A BT XS Py S AR A S A
19644 B PR (El6—1) KFE, W LLEgHmnT i
A TR/ — R MERE o D PRSE bR TR A5 4 v g S il 2y
DI, BEFERUS TR TS G N o R Ui F HE 5 0 Tl %

5. FEEE-ILB%

5. Photos of interviews with open-ended questions

Data collection and analyses of mapping and PAST were conducted from 2020
to 2021. Transect walks for mapping and open-ended interviews for PAST
developing were done in September and October in 2020 and May and June
in 2021.

3 Research Results

3.1 Landscape Character Area Identification and Description by Mapping

In history, the study area was a distinctive landscape character area. It was
characterized in this research by mapping, including delimiting the study area and
analyzing its landscape characters®”.
As can be seen in the black-and-white satellite image of 1964 (Fig. 6-1), several

flood lands in different sizes were located to the south of Chengzi Village. Due to
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(3 From the 1970s, the lower reaches of Yongding River began to dry up due to
the construction of Guanting Reservoir in the upper reaches. Given that Daodi
Irrigation Canal was disused in 1982, it is reasonable to infer that the West River
dried up between the 1970s and 1980s. In 1993, the embankment regulation project
in Beijing proposed to abandon the West River and expand the main channel of
Yongding River, for which the West River gradually falls into disuse (Source: Refs.
[201[34](35]).
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6. Overviews of Daodi Flood Land in 1964, 2002, and 2020. Left satellite images mainly
show the distribution of villages; right analysis diagrams mainly indicate the river
systems, transport lines, and village textures.
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the lack of historical data, this research interviewed descendants of the Hou Family
in Houzhuangzi Village to verify the boundary change of the study area. The
authors were told that Houzhuangzi Village was located at the northernmost end
of the study area in ancient times, when Tanzhe Temple funded the construction

of Daodi Irrigation Canal for the village; and the location of Houzhuangzi Village
should be the north end of the study area in ancient times. According to the
satellite image in 2002 (Fig. 6-2), the river course of the West River to the north

of Zhongmensi Channel (in the northwest of the flood land) was replaced by

urban construction, and the reserved river section to the south of the channel was

transformed into sand dredging areas®"***I>’ Moreover, due to the construction of
the new embankment, part of the main channel of Yongding River was used as sand
dredging areas. Although morphologically changed as the river course changes,

the study area keeps its own landscape characters that are easy to identify, while
most of the villages within are also reserved with larger area than in 1964. From
the latest satellite image of 2020 (Fig. 6-3) and the existing land use of the flood
land (Fig. 7), it could be found that sand dredging areas along the West River were
restored into green spaces and waterways. At this stage, the east, west, and south
borders of the study area are identified, when most of the previous villages are
relocated due to new town construction.

To corroborate the landscape character area identification, transect walks chose
two routes in the study area—existing embankment on the east bank of Yongding
River (Route 1) and existing waterfront path on the west side of the West River
(Route 2). Open-ended interviews were conducted during the walks and final
results were summarized in Figure 7. For Route 1, the west bank of Yongding River
has been simply landscaped and this green space can hardly connect with the study
area as they are separated by an expressway. Despite this, interviewees were still
satisfied about the effects of the green space and recalled that Route 1 had been
flooded for many times since the upstream ecological water supply for Yongding
River implemented in the spring of 2020. For Route 2, the existing West River
is less visited as being far away from residential areas and the landscaping work
in this area is poor, except the Lvhai Sports Park. The most impressive event for
the interviewees was the decline of river flows in the past decade and it might be
caused by precipitation reduction and the increased impervious surface in urban

construction.

3.2 PAST Upon Literature Review
3.2.1 Typical Phases and Events in the Time Axis

Two main tasks in completing the PAST were imbedding the time axis and
creating a preliminary framework. Starting with the age when the study area was

initially formed, the time axis consists of 7 historical phases (Fig. 8).
3.2.2 Typical Problems and Impacts in the Problem Axis

(1) Floods

Floods, as to many other flood lands, is the primary water adaptation problem
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(4) The urban area of Beijing is located in the plain on the east of Yongding River, for

which in history the official flood control actions were implemented against the
east bank of the river (Source: Ref. [23]).
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to the study area throughout the history. Conflicts between human and water
continued from the birth of the flood land to the 1960s, lasting for over 700
years.

There were two main causes of floods. At the regional scale, since Beijing
became China’s capital in the Jin and Yuan Dynasties, mountainous areas in
the west of Beijing near Yongding River provisioned building materials and
energy demanded for production and living, which resulted in long-term
damage to the forests and stratigraphic configuration”*"*"!, The ecological
degradation primarily led to flood problem to the study area and even
to the whole river basin. At the site scale, the location at the gully where
the water from Yongding River flows through mountains to plains made
the study area prone to floods in rainy seasons. However, the adaptation
strategies to floods in the study area were comparatively moderate, mainly
by unofficial embankment construction and high site selection. For the first
strategy, historical records evidence that early in Ming Dynasty, the locals
began to resist floods by spontaneously constructing embankments, which
were normally seen in the east side of the study area®'®!?’, Regarding the

second strategy, terrain of the study area was higher in the middle and lower
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in the surrounding, for which villages were built in the middle of the flood land to
prevent floods!*'*"],

Due to the special topography to the river, the study area was easily threatened
by large-scale floods, which could hardly be controlled by these two strategies.
However, according to historical records, flood disasters seldom happened in
this area. It is mainly because Yongding River branched into several courses after
arriving the plain that divert and slow down water flows; instead of instantaneous
large-scale floods, small-scale floods in different courses occurred in rainy months.
Thus, adaptation to floods in the study area largely depends on flood diversion by
natural rivers (Fig. 6-1).

(2) Agricultural irrigation

In the study area, agricultural irrigation and other water-resource-related issues
are also typical to the local water adaptation. Meanwhile, agricultural irrigation
also created the water adaptive landscape in this area. Historically, agricultural
activities started on the rented land owned by Tanzhe Temple in the Liao Dynasty'**.,
Till the Ming Dynasty, the expanded area of agricultural production, especially for
rice cultivation, completely transformed the landscape of the study area. By the
Qing Dynasty, when grain production in some farmland became exclusive for the
imperial family, most of the land on the flood land was arable'*’. In the 1960s, the
grain yield and rice-planting area reached a record high due to policy stimulus, but
then declined year by year!"***%,

Before the 1960s, grain production in the study area separated villages into
small scattering settlements like manors, each managing a large area of farmland
independently (Fig. 6-1). Therefore, two irrigation canals were constructed,
both diverting water from Yongding River, to establish an integral and
efficient irrigation system between independent farmland, which improved
the agricultural water adaptation. Daodi Irrigation Canal was the earliest
systematic civil water infrastructure built by Tanzhe Temple no later than the
Ming Dynasty to irrigate farmland in the study area. Unfortunately, the specific
canal course is untraceable today. The official one, Chenglong Irrigation Canal,
was constructed in late Qing Dynasty to irrigate farmland around the study area. In
1956, the main canal of Chenglong Irrigation Canal was formally connected with
Daodi Irrigation Canal so that they could receive water from Sanjiadian Reservoir,
alleviating the water shortage caused by the construction of Sanjiadian Regulating
Dam"**’!, Historically, the construction of Daodi Irrigation Canal is of significant
historic and cultural values. Being a milestone of agricultural water adaptation in
the study area, the construction of the both irrigation facilities marks the beginning
of the local’s well-developed agricultural production.

(3) Water resource utilization

Since the end of the 1960s, the challenges in water adaptation in the study area
sharply shifted. The first main reason is the rapid decrease of downstream water
flow caused by the construction of nearly 10 large reservoirs in the Mentougou
reach and upper reaches of Yongding River since the 1950s, for flood control,

irrigation, and power generation purposes. Second is the mass construction of
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8. FEMIAIMAYKIERIEPAST., B “BRMAA “WEER" K “ERERGS5E 8. PAST on water adaptation for Daodi Flood Land. Problems of “adaptation to what,” “how does adaptation

187 PP RABYURERS .. “WEER" SoE—SBEMEHToE: Hik occur,” and “limits and barriers to adaptation” are differentiated by colors. Regarding items of “how does
BN GEREEE) ; RIREN (HeERE) ; HHERN (1e8EIE) . EikiE adaptation occur,” the passive adaptation is shown in light gray boxes and active adaptation in white,

NI IE R FATEEXS BSR4 R A s R AL, B 2E R RS 3 — 25 3 1E R 1 among which the planned ones are marked with red frames. Passive adaptation means the subjects’
ABMBENFEFARSFEARAREM, WKERBEMNADRFERARFHLETEW. passive response to specific adaptation problems, which may in turn have adverse impacts on both the
HERFHPIWTKBRE, MATENURITFSZER. FMBEITHENEFER problems and subjects. Regarding the problem of water resource utilization, this type of adaptation may
BEHSEAFES TS THNENREER, BH=22N ‘BLEM T NEEKE include soil desertification and over-exploitation of groundwater in the natural system. Active adaptation
1% B RIENUIEIEE SIS BRARZHNER . means an opposite response of the passive one. Planned adaptation is the top-down action with results led

by government in the social system, while unplanned adaptation includes nonofficial adaptation by both
the social and natural systems.
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scattered small-scale reservoirs in villages along the main channel of Yongding
River, which blocked the runoff catchment into the river. Moreover, the rapid
increase of rural population brought about larger amount of production and
domestic water consumption, resulting in over-exploitation of groundwater.
Statistics reveal that more than 70 deep wells or motor-pumped wells were dug
in the 1970s and 1980s in Yongding area alone'”’. Serious groundwater recession
caused the gradual desertification of the flood land due to exacerbated water
resource shortage'**!,

In response to this vicious cycle, since the beginning of the 21st century
government has implemented regional and local strategies, including ecological
water supply for lower reaches of Yongding River, riverfront landscaping
projects, and water plant expansion to receive water by the South-to-North Water
Diversion Project. All these actions have effectively alleviated water resource

shortage and ecological environmental deterioration.

3.3 PAST Upon Field Investigation
3.3.1 Field Investigation on Flooding and Flood Control

For most interviewees, the latest impressive floods in the study area happened
in the 1950s. But the consequent disasters were few and not damaging to villages
on the flood land. Many of the interviewees recalled that the water flow of
Yongding River and the West River declined gradually from around the 1930s
to the 1960s—from abundant to depleted all the year round. These results are
basically consistent with literature records and the authors’ inference.

Regarding flood control facilities, the statement by senior interviewees
(over 80 years old) provided detailed supplementary information to civil flood
control infrastructure in the study area, which were mainly dams built by villages
adjacent to the flood land on the west bank of the Yongding River; “the more
severely damaged, the more dams constructed.” In addition, different from the
traditional way that elevates the riverfront, these dams were built with gabions
inserted aslope in the waterway downstream. Gradually, these dams were
abandoned or eliminated.

In addition, interviewees also mentioned the method of silt accumulation for
farmland construction which utilized the high silt concentration in Yongding
River. The east side of the study area adjacent to Yongding River was in a lower
terrain and thin soil layer. By diverting the river water into the constructed low
bank, a thicker soil layer was quickly formed which allowed for both agriculture

and floods prevention.

3.3.2 Field Investigation on Agricultural Changes

Most of the interviewees, except the elderly ones, were not familiar with
the history of large-scale rice planting in the study area. The senior interviewees
mentioned the rice cultivation history of the flood land managed by Tanzhe
Temple; since the 1950s, the rice planting area decreased and gradually was

substituted by wheat and corn planting in the following one to two decades;
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after the 1970s, only vegetables were planted there with the farmland becoming
abandoned. These are also consistent with literature records. Interviewees held
that agricultural production policies between the 1950s and 1970s turned

the collective cropping pattern into household-based systems, for which
individuals could hardly be motivated to do farm work. Worse, the neglect
of irrigation facility maintenance accelerated the disuse of the farmland.
However, few of interviewees realized that the agricultural changes happened
due to the sharp decline of river water flows, which implies that for local
people, policies had greater influence on agricultural development than water
resource distribution.

Regarding the Daodi Irrigation Canal, some senior interviewees called it the
“great canal” (Fig. 6-1). In the past, the sluice gate at upper reach in the canal
was closed in springs and autumns, ensuring the irrigation of the farmland
downstream; when in rainy summers, the sluice gate opened to recharge
Yongding River. In the 1960s, the canal was repaired and dredged by villagers
each year. During that time, Daodi Irrigation Canal had remarkably alleviated
the shortage of irrigation and domestic water through the construction and
management of graded canals and seasonal water control.

Some interviewees talked about the wise approach of “soil layer elevation”
used on the flood land: similar to silt accumulation practice, locals dug out a
piece of flat soil, placed stones at the bottom, and put silt on it. A soil thickness

of about 20 c¢m is enough for rice growth.

3.3.3 Field Investigation on Water Resources and Regional Development

According to some senior interviewees, building manual well was pervasive
in the study area in the 1970s and 1980s. These wells, i.e. “large open wells”
or “wheeled wells,” then gradually were transformed into motor pumps.
Interviewees’ held different opinions on current domestic water sources: some by
sluicing from Sanjiadian Regulating Dam, and some by the groundwater pumped
from wells for the rest. Most interviewees knew less about the water sourced
from the South-to-North Water Diversion Project as recorded by literature—
some even were unconvinced about it. This reflects that the interviewees were
less concerned about the domestic water sources. In other words, at present the
locals’ daily water use demand is basically met. However, under the rapid urban
development, challenges concerning water utilization remain in the study area.

Speaking of the current ecological water supply project for Yongding River,
some interviewees stated that this strategy may facilitate the region’s groundwater
recharge, but little help surface water supplement for production and living uses.
This awareness is quite different from the authors’ expectation.

For interviewees, currently the treated water from plants and the catchment
from mountains west to the river are two sources for the water of the West River.
However, both sources cannot provide abundant water for the river’s base flow,
and some reaches still suffer from drying up all the year round. Therefore, water

source is still the key factor restricting the restoration of the West River.

063



4 F b o £ 2K 3 o P st

P A AR IR AR 7 7 s AE fE, (e 25, BOR-SA0HE B
Je R KIE PR R, SRk DAk A A /K B JRAE B L 7 R ) R P ) 45 T

BORREEMIBIE 24 . #3752 SO A AR A 1R 8 ) A i o R AL
i A K S PASTHI T, ASCHE A M0 SCIe s A i &
HOP/ ST ITA R 28

4.1 JKERIERUI T

BFGE DR (KB RSS2 T A S, A7
RIS AR T | TS AL — R L e 3 5 R —
AKIMERLNG . B0 TEAL R WIS . KO R0 T A

FAE = RS
1) ZRPG e, A —skzs ik % FURT, i ToRE W — 7S 30
6 A AR G Y] — O A I P B, 7 AR T T A T 2 (1] 4 2 ]

ﬁ%a+ﬁﬁ%,lﬂ@uLﬁ%&*
SAECTN —mZW%“%FQQE

2) ik WA SR R OK ISR . BUPE R L XOR  T E
mmeE%L e bR M 1 A 122 X Skt 5 11— R KA R Tl T &
Mo, AR S R R R X K SCHB RS R A IR, RIS
A AR X R K SR . PRIk, SIS A SR 3k i e 158w R AR v
RN TSR, Ea AR RN, Sl RERO TS
FUr B AL KIS (9 ), S A: AR KT B D .

3) KR, AR, SEIEVEIRAE S VI YA DRI IX I
K REEH R LA I T — 3R, BB B A 7 LA R e BE St TR
(E7) o FEESGHE— PR E DA 8 A S Z W B, e =F
W R PSR = ARG IR Y Ll K A S R 2R Y AR TR K
TR, BT HOKVERAER b FE KR, 76 LRl X 5 I 1 P Tyl S
HEATK MR A e DR A AL G, s IATE W TR

A2 JBR B T AP g s 45 07 X

4.2 JKIERLPE AR
SCAR AN b AT T Ao R R [ A 7 A 3 S B BT R 1 1 T A 4
wwﬁ TINS5 BIREES, R SO mE FR e . 118
RS AE . X — A REOR U, 3 I PR SEBR R S S R —
ﬁ,/d 55 4 SRR B e — 3 O SCAR AR . SO i) B Al
ARG = (18 .

1) “ALMT” 5 “ATFMmE” WA, BERE N TR T
PEIGIR . B S T 2 5 2005 20 24 4 R (DA 0 A OB 45 SR ok
F, KREHURRXFIFIE XA 3E N DT 52 5 AR AR 2 o Btk
VOB AT . B R MBOREA SRR AE , AL AES2m
TE IS X e e DX AP A e fy it M s [T SR R T L 20
25, g ERE 2S5 XK RAPMEZ B, EAN—/KE3hH
F o PR T AN R S B Y, sk A B TR A ok X L
5 1 R 5 A T2 3 I ) s

064

4 Water Adaptation Visions for Daodi Flood Land

Water environment and production modes in the study area change
continuously. In the past, water adaptation problems concerning floods and
agricultural irrigation were prominent. Now emerging challenges center on the
issue about water resource management, river system restoration for Yongding
River and the West River, and the revitalization of local historical and cultural
identities. According to the mapping and PAST results, this research proposes
the following water adaptation strategies from perspectives of landscape and

culture.

4.1 Reconstruction of Water Adaptive Landscape

Till now, traditional water adaptive landscape in the study area had
vanished. The reconstruction of the landscape does not mean to restore certain
sites of “landscape heritage”; instead, it is to shape a new urban landscape on
the flood land to highlight its historical identity and encourage human-water
interaction. Three strategies are listed as follows.

1) Connecting Yongding River with the West River to enhance the spatial
connection between human and water. In dealing with the separation between
the two rivers and Daodi Flood Land, caused by the expressway near Yongding
River and embankment along the West River, it is suggested to introduce
elevated corridors and enhance the access of the existing embankment.

2) Promoting groundwater conservation through sponge city construction.
Daodi Flood Land, located in the lower mountain area in the west of Beijing
that is crucial for groundwater recharge, is the last large undeveloped area on
the flood land. It requires protection of the hydrogeological structure from a
secondary damage during construction, after which groundwater conservation
should be implemented under specific guidelines. Considering the sandy soils on
the flood land that can accelerate runoff infiltration, Sponge City construction
in this area may create multi-scale green infiltration interfaces to better conserve
groundwater (Fig. 9), which would function together with ecological water
supply.

3) West River revival by increasing water sources and enhancing ecological
purification. Revival of the West River is the eventual vision in this surface
water system reorganization in the study area. By now, only the reach to the
7). Thus, it is

suggested to move forward to restore reaches between Fengcun Channel and

south of Fengcun Channel has implemented river restoration (Fig.

Zhongmensi Channel, while taking catchment from mountains that flows
into Zhongmensi Channel, Fengcun Channel, and Xifengsi Channel as an
important supplementary water source during rainy seasons, and utilizing the
reclaimed water treated by sewage plants in dry seasons. Next, ecological
transformation strategies aiming at water self-purification of the restored
the West River can be implemented, while enhancing its accessibility and

landscape services.
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4.2 Reshaping Water Adaptive Culture

Culture is the collective outlooks, behaviors, and entities created by local
people through long-term production and living activities'™. It in turn influences
the evolution of these outlooks, behaviors, and entities. In this regard, the
processes and results of adaptation in essence are part of cultural practices,

i.e. adaptive culture. This research proposes three strategies for the reconstruction
of water adaptive culture (Fig. 8).

1) Combining top-down and bottom-up approaches to reach a local
consensus on adaptive development. Interview results of mapping and PAST
development showed that local residents did not pay much attention to
the adaptation history and future of Daodi Flood Land. Thus, the research
suggests to increase the public awareness through top-down public educational
programs on policy interpretation, helping find a local consensus on flood land
protection and development from social and ecological perspectives. Meanwhile,
bottom-up collaborations among multi-stakeholders also encourages residents’
participation to local development. In realizing the visions for a better human—
water interaction, local people’s recognition of water adaptation and its realistic
significance will be emphasized'*. In future, these strategies can also alleviate
the impact of probable conflicts between regional policies and local interests on
adaptability*”.

2) Reflecting cultural attributes in the landscaping process to improve socio-
ecological functions of blue-green spaces along Yongding River and West River.
Specific strategies include strengthening flood control and drainage functions of
green spaces while ensuring strict protection of blue—green spaces and continuous
conservation of the historic landscape character area; and reshaping historical
and cultural landscapes by demonstrating human—water tension and traditional
agricultural and water conservancy practice.

3) Transforming from flood land to settlement by establishing better
management system and technical support for Daodi Flood Land. Adaptive
development requires enhancement of institutional capacity to better respond
to changes'*. By now, the river chief system has been widely adopted along
Yongding River basin at city, district, town, and village levels. However, this
management system supervises mainly pollution and administration problems
such as waste and muck dump, illegal wastewater discharge, illegal construction,
floating pollutants, and dark and stinky water, neglecting water resource
supply, groundwater recharge, and other important aspects that closely impact
the riparian ecology, landscape, and living environment. Therefore, it needs to
formulate effective special protection framework and regulations of the flood land

via governmental and civil cooperation in technical and commercial development.

9. Spatial diagram of the envisioned water adaptive landscape in Daodi Flood Land. Strategies include
constructing a historical landscape character area; constructing a greenbelt along Yongding River
with both flood control and buffer zone functions; restoring the historic riverway of the West River and
identifying existing flood discharge channels to form a regional-scale network for flood discharge; and
promoting rainwater conservancy by TOD green corridor and dotted green patches construction.
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5 Discussion

In addition to the above results, the research also summarizes the structural

relations between different components of the PAST as follows.

5.1 Relations Between Objects of Adaptation

In the water adaptation history of Daodi Flood Land, the objects of adaptation
usually see conflicts with each other in two ways (Fig. 8): one object threatens the
active adaptation development of the other (e.g. flood versus agricultural irrigation),
or one object accelerates the passive adaptation development of the other (e.g.
water resource utilization versus agricultural irrigation). Such conflicts varied at
different stages. These commonly-seen conflicts in adaptation reflected the structural
tension caused by the single purpose of individual adaptation objects. Therefore,
it is necessary to understand that adaptation is not to completely resolve conflicts
between objects, but to enhance the adaptive capacity and mitigate related risks. By
deconstructing the objects of adaptation, this research proposes to build a diversified

adaptation development path to avoid turning it to a zero-sum game.

5.2 Relations Between Natural and Social Systems

According to the adaptive research framework, natural and social systems
are two significant subjects of adaptation, which also undergo structural tension.
Historically, the society replaced the nature as the dominator of adaptation, during
which the adaptation laws intrinsic in the natural system have been neglected
or overturned. This concerns the classic issues of “plasticity” and “limit”*” in
adaptation research, i.e. no system can infinitely adapt to any condition or change. Once
a system faces conditions that change beyond its limits to adaptation—for instance, if
the social system totally substitutes the natural system—there will be risks of irreversible

effects. Thus, it is crucial to respect the intrinsic laws and working patterns of the natural

system to reconcile its adaptation with the social system.

5.3 Relations Between Passive and Active Adaptation, Planned and Unplanned
Adaptation

From the review of the water adaptation history in the study area, passive
adaptation and planned adaptation happened mainly during rapid urban
development dominated by the adaptation of social system. Although commonly
seen in relevant empirical research™"", such correspondence was invalid sometimes.
For example, the government would took both passive adaptation (over-exploitation
of groundwater) and active adaptation (ecological restoration of riverfronts) to
deal with water resource problems, due to the complicated limits and barriers
to adaptation under rapid urban development. Therefore, the transition from
passive adaptation to active adaptation requires the coordination and symbiosis
between social and natural systems"'!. Moreover, wise utilization of planned
adaptation can facilitate this coordination and symbiosis against the complex limits

and barriers. LAF
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