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ABSTRACT

Under the background of imposing engineered
structures, including reservoirs and inter-basin
water transfer infrastructures, being applied to
solve drought caused by coal mining in Shanxi
Province of China and floods caused by mineral
mining in Western Ghats of India, the author
reviews the intrinsic reason of water problems
and recommends a water management solution
that is design on “rain before floods” and “fields of
wetness before flows of water.” Most magnificent
engineered infrastructures are designed upon

an idea of separating water from its milieu, thus
becoming contained flows in pipes, channels, and
reservoirs to solve water problems. To compensate
for the shortage of existing water infrastructures,
the author suggests gathering a regional-level
landscape capacity for building “wetness” of
resilience when facing problems of “water” in
extremities. This is a radical shift compared with
a problem-solving approach, as engineering does,
to one that is grounded in landscape and uncovers
opportunities.

The landscape research and design project
introduced in this article aims to provide an
alternative future for Shanxi Province, China,
which seems arid and is challenged by mono-
development mode. The research and design
within the project are across four nested scales. A
landscape infrastructure of intercepting wetness
is taken as an underlying thread which initiates
intertwined ecological, programmatic, temporal
and material trajectories. On the other hand, the
project demonstrates research, representation,
design, and planning can actually inform one
another, and the design remains open and
adaptive to its changing environments.

KEYWORDS

Mining Landscape; Drought; Watershed
Management; Landscape Infrastructure; Wetness;
Sectional Representation
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The Western Ghats-Shanxi
comparative study sheds
light on the design of an
alternative "water” future

of Shanxi, namely the
immediate deployment of

a landscape infrastructure
to sustain a preferred level
of wetness for drought
mitigation.

The sectional diagram of
the region: large amounts
of water delivered by the
inter-basin water transfer
infrastructure eventually get
lost due to mining operation,
so that the region remains
shortage of water.

TTIRA 0T N
TTIERA Pt
[ osv a8 po e

EL

B HE

Monsoon fulcrum

/I Lack of mineralization

EJF S

I TR mEIER
Monsoon shadow

/1 *Arid” Loess Plateau

ENEZLRYPHLES, D
RBMIERER
PNiERE: b
FREHEHEEBMR

As a mid-Tertiary mountain belt, ~ZEHRE+LFRMEZLKE S THIE, 8BNS

WA TELARYRERTEAXE
Shanxi Province locates in a region where the
thickest and most complete loess deposits occur

the Himalayas have lacked
“time to develop convective
hydrothermal systems that
work to concentrate metals in
the crust

140

RAFMRA . L EBERRY (El Tl R = E R
The Loess Plateau was once highly fertile and
easy to farm in ancient times

Now the area is devastated due to deforestation,
over-grazing and mining operations
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1 Common Grounds in Two Seemingly Contrasting Mining
Landscape

The overall project begins with the author’s concern for floods
and droughts caused by mining industries in two seemingly
contrasting landscapes, the Western Ghats in India and Shanxi
Province in China. With 1,500-kilometer-long mountain ranges,
the Western Ghats in India is deposit by torrents of water when
summer heats up the land. The Ghats is facing “excessive water”
and floods as the combined result of heavy monsoon rainfall and
loss of forest cover from extensive surface mining. By contrast,
Shanxi Province in China is challenged by “limited water.” The
underground coal mining leads to drought which also brings up
the concern regarding sustainable urbanization and diversified
development mode.

Despite their seemingly contrasting landscape conditions, the
Western Ghats and Shanxi Province actually share two common
grounds.

First, both regions are constructing a mega-water-infrastructure
to prevent floods and droughts. Such infrastructures are, in fact,
directing large amounts of water to the mining industry. For
example, China has invested heavily in the inter-basin water
transfer infrastructure across Shanxi since the launch of China’s
12th Five-Year Plan (2011 ~ 2015), which is known as “2
longitudinal and 10 horizontal trunk waterways.” However, the
research in the project reveals that such engineered infrastructure
is inadequate in controlling natural disasters, and the role of
ecological restoration in sustainable water management has not
been fully recognized.

In the author’s view, either the solutions of getting water
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to satisfy human needs of electric power and natural resources,
or releasing water problems caused by human consumption,
such as building up revetments and reservoirs to prevent floods
and drought, seem clear but are actually calling existing way of
articulating water problem into question.

While separated geographically on a map, these two regions
are profoundly connected in section across the Himalaya
Mountains and the Tibetan Plateau by the monsoon rain. The
discovery opens a new imagination of geohydro-relation between
the two terrains — any matter is endowed with a certain amount
of wetness. Rain renders much wetness to Ghats as it does less
to Shanxi. In other words, rather than simply defining Shanxi as
“dry,” Ghats as “wet,” this common ground sheds light on the
possibility of an alternative water infrastructure which engages
both terrains as a landscape with different gradients of wetness.
The project thus intends to gather a regional-level capacity for
building “wetness” of resilience when facing extremities of “water.”
This is a radical shift compared with a problem-solving approach,
as engineering does, to one that is grounded in landscape and
uncovers opportunities.

As the final portion of the one and a half-year landscape
research and design program, the project “In-Between Waters /
Intercepting Wetness: Inventing Rain in the Mining Landscape
of Shanxi Province, China” asks a critical question: how can one
construct wetness from engaging with rain before it becomes
waters that is contained in reservoirs, embanked river, urban
drainage system, and mining wells. The project contributes to
landscape architecture discourse by intercepting and inventing
wetness in place of seeing water, its scarcity and excess, in the
complex coal-mining landscape of Shanxi.
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The diagram discovers
moments when water
gets snapshot and
possible trajectories of
waters and materials to
create wetness. It also
inspires the drawing of
the long cross section
with waters versus
wetness in city-mountain
setting.

The diagram reveals how
cities and mountains,
and infrastructures and
their milieu are actually
connected through two
contrasting ideologies:
flows of waters versus
fields of wetness.



2 Four Nested Scales

Following the logic of wetness transition, the author traverses
three transects during a field trip in China. Travelling along the Fen
River from north to south across the Shanxi Province are Datong,
Taiyuan-Gujiao and Linfen-Yellow River transects. The field trip
helps consisting strategic sections, and suggests the location of sites to
be intervened by design.

Based upon the fieldwork and process of research, four scales
— Shanxi regional scale, Taiyuan-Gujiao city scale, the Yuanping
River trail-synergized landscape infrastructure scale, and lastly,
design interventions on existing mining area scale are explored and
examined. As opposed to arbitrarily selecting a boundary to design,
the four scales are integrally nested. The examination and drawing
out between different uses of collected waters and regional embedded
wetness present the accurate problem, thus informing where to design
the next scale. Moreover, a design on any scale will have magnificent
reverberant impact on all scales because of the relation formulated at
the beginning stage of the project.

3 Sectional Investigation

The project is based upon the author’s extensive investigation
which negotiates science, engineering, arts, and design interventions.
Rather than applying a linear process of investigation and
intervention, a steady elucidation of connecting fieldworks, obtained
data, research, representation, design, and planning are demonstrated
in this project.

Sequential sections are deployed as a critical device to draw
novel connections between research and design, thereby revealing
relations between underground and aboveground systems as well as
infrastructure and its milieu. Rather than simply drawing a dividing
line demarcating the underground and the aboveground, the project
shows other ways of depicting sections — those in porche and flipped
hatch. The different ways of representing wetness are not merely for
achieving aesthetic goal, but for driving research and design decision.

By structuring sequential sections along a specific river and
associating sections with obtained scientific data, the author discovers
the underground coal mining on the high-elevation mountain areas
leads to drought in the upper stream while causing floods in the
down stream where cities are. Specifically, the coal extraction deeper
than a certain level under Gujiao City at the upper stream of the Fen
River will directly affect the hydrological balance of Taiyuan City at
the lower stream. The third scale design is therefore decided along the
Yuanping River close to Gujiao because there are large amounts of
waste and polluted water from mining operation to be addressed to

compensate for water resource.
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4 Intercepting Wetness in Shanxi Mining Landscape

Adapting Anuradha Mathur and Dilip da Cunha’s
hydrologic diagram, the project calls out a diagram of
hydrologic cycle in city-mountain setting with fields of wetness
versus flows of water as four dimensions. The cross section
drawing from Taiyuan to mountainous Gujiao and further to the
Fen River Reservoir accurately points out the downside of most
existing water infrastructures is its basic concept of separating
water from its milieu and thus becoming multiple contained
flows. Juxtaposed to it is fields of wetness coming from rain
to vegetation and layers of geologic materials which open up

tremendous possibilities of landscape interventions.

4.1 Transforming Water into Wetness

Based on the cross section from Taiyuan to Gujiao and
further extending to the Fen River Reservoir, the research
process through representation ultimately arrives at two ways to
intercept wetness in the “arid” Shanxi terrain. The first approach

is by transforming the waters being polluted and wasted back

into wetness. The second approach starts from rain gathered on
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the foothills of the Fen River valley, and then holds and extends
it through planting, vegetation, soil, and topographic changes.

In the final-scale design of an existing mining area along
the Yuanping River, the author presents a matrix of small
interventions in different scenarios to intervene with mining
water and hold wetness. The design demonstrates that light and
practical landscape strategies can increase the region’s resilience
capacity to drought. More importantly, they can diversify
development modes for Shanxi Province when the underground
coal resource is exhausted in the near decades.

4.2 Initiating Multiple Trajectories

In the past, several precedents have used sections such as
Patrick Geddes’s Valley Section of Civilization to understand
mining and its relation to environment. This section associates
topography, landscape types, and people in different layers,
where each layer plays an equal role that does not seem to
have impact on other layers. However, this project determines
the landscape infrastructure to be an underlying thread which
initiates intertwined ecological, programmatic, temporal,

material, and many other trajectories.
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changing environments.

4.3 Synergized Landscape Infrastructure

Challenging the singular ambition of existing water
infrastructure, the design within the research is a synergized
landscape infrastructure of two frameworks. First, for the
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