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Date November 25,2016 Location Dong’an Wetland Park, Sanya City, Hainan Province Photographer Mingzhu Meng

The center of Sanya, a city with a tropical monsoon climate, was suffering from river
clogging, frequent floods, water pollution, habitat loss, ecological degradation, etc.
due to the unplanned urban development. To solve these severe problems, landscape
architects created an integrated urban sponge system with dike-ponds, terrace-like
wetlands, and separated small tree-islands through cut and fill on site, inspired by
traditional ecological wisdom applied in mulberry-fish ponds and terraces widely seen
in the Pearl River Delta region. After only one year, the system has been proved a great
success in environmental improvement with a continuing process of natural ecological

restoration.



st anzs AR 2 B 6 R R AR B R AT AR, (R MR
7 =) TG R S A T (RO IR . 1152 HH o P58 6 8 G ol 2 A B Rt

ML ML
@Izéiégﬁﬂhzﬁﬁ mEELsE AR RAESE L, 202458, RlEEXXUEEHE L, BN SR
ARG G, LIRS ST IR i Bt s HO A 7T S BE S T B | SE MM IREE, S
= BIfLIE AR, ORI S A [ 2 A DX 20 0 Ax RS 3 i HhadbA T 7 KSR S o
R A0 SR B 5 e o 1) X

MITARENN, BT RB GG A TR MGE A g, DU TCAL AR R i A B AT IE
Wi, BT AL AT FUAE Do 28 2 Th A R T IR AR R L LM SIS . AR T st
REWFROEERN], B, AMISHELXE DR, R EECEE 2 IR T,

FEVRLER AT, BEANTITIE R ELZ R ELPAAAER R ORHR, B, DRSS R
HOERT; 2ol A il 5 BN R s HEK B EGE T T 55 A H 5 Fik Uk
FE TERE A P 5 B AR 5 AR RO IO 2% fei 45 R 2P BRI R it B 0 )L Tz IR L P BR A DA
s T i R IEHRE R AR AR NP R 2R T v 0 T S P AR L DA RS A AR 1R
BRSO FAONE T — A S, (HX MRS 1Y . SolE R TS
AR O R, K BFYIR. Y. 6B, SRIRR AR Z A i
TR RE OB T . SIE, 2350, K. 3, EFRMB. St AR AR Ik
A2 T ZSET A REh

DUKPRIROND, 29, AR T5% WA R, 2 EAE— R I
AT A5 RS , SR RS S HCREIS60% . EACTIRAOM TR B TR
Im, FEHESOMERAS0BHNHLI L . AT LR ST UL I — 5 B 5K 57
RSP S57_ERHIESEEN , (B BLIOMRA T AR L . RSziORIse—r, )
FUET AR ARG . TRATEEG AALILT ™, TR T SRR LR AR A A 70
Fs BAVEEIERA LTI . KU LR, R TR, BT
AL TR SRS TR, FAHOT TR T ST AR, RHENA VR
RS T RGOK AL, AT S R A T BRI s 0t
el SRR R NGB E, SO R Ve AT , 1535 T B RSE. DL
P ARSI SR IR TR —— RS AR, A3 AR Mk TS L
Ridh, WA (REX I ) KIFRET, LR QA GFHRUA T R I
P,

RSO B A S B R O SEM BT R, EREASA%ZE, B
K Z R A AR AT AR LR B R 2 [ S AR T O R R R

R R

N AR Z KB B R R BE AT RR SRRz i, B
N5 AR BGFRBZR ) 7 — T A E AR IR S ——i& B L. A, FiEAniokth
RBGRRR TR, LR A E h A RO s AR M ERTRIRIN, thE AR
CIG =V S




Forpr—Je R R R SRR H 0T 120 (BETZREIR ) M5 ikiE I . RN RS T —
R, 12T RUETT AN — N, AR MEDS TR TR, XRWRE AR 107 T
RN, ERARERER T 73 SR, 8 T Imksh e, Fit, izt
X A A RN R AR R R RSN WP I X R AR IR T3k, B
TE A B A RS AL A T AR P A B

BRI RS S K BT B I o AT T A R
LHE A TR BRI AR R GOREEL, M R BEAZ I s, A Rk B
RS MESAHHER T ARGV T A RS B Rzt . BRIl R
LGSR RN T AR S PRSI EOR 2 — . FIREAEREN S —F RO =, £
R F, ARSI A T U] 1~ GBS R R A AR e O — R EATE st X
WHESH S, AR,

PRI TR, R ETAN R G T — M AT, R AE A
TR ZAE NSRRI IR TT o K B AT & BRI R IR SR FE ) A R Al o A
BHECR o (X AT 28 PR R G T AR VAL RS C IR . DA R R H A R
A APE SO TSR o

VUSSR A TRk B T AR R OR L B . -5 el 2 rp I B I R AR R A E SRR
ARV T AR E 7 . AR MR R Y, FeT B Al, BT R B AR
WK B ARATEE, DUKIE R T A BRSNS, [N, AoRIZs A% A LRk Bt 2
KEANGEMIRE . B3, AR, DIRATINTARErE, 298 A, ik, RSN L
T o X LR 7= B 55 D EMZE TR RRIELL, FHEARGE [ 28R BRI
RETIVERE . AR ME B H R AR SO LT AN ™ fh AL AR, EFEpR T 8, ok
Bt PREF TSR SO L. Bs 2, AR, TARREIRM BTN 2

R RRE BAIPOZHGEE BRI A3, BRSO R AR A7 A3, (HAEEE
RPN 7 = I 4 8 R SR B AR G NSRRI R L A B AR AL
TIAIARATA, BN TR BIRE NS FARAFIE K &

SN ERE, Rk G S i

BT, BRI B AR HE WK, TSR RS R s s
BERATIEM TR RS, FiEaE R AW AKNS GRS, QESFENNE, AT
K, BT SAA BRI WX R, a0 m T AR . et
Z ISR GRS A SILR R, WY IR DA S B A T R AU s AN e B
AARBGE AU e s AR 2 FEE IR s T e REPT AR R e P g8 L B AR
s PO E RS ISR 1Y FARFRSER T 2 Bk 1 AR OBL S T AR B e o Xt R 5202
A BLRRA TRV 22 30T DT A 22— e S50 T st e i 2k i

BTN, WURFRATAE D ARG Ly s, MEARRNTSEEE, R
RS AR, DUE R ATRAGEREE, FATHITR &y wEmd . S AS
FAFRZEREAT B TR GEAKR, 1E RSB A TG TR RN, MM L AE Z AL IS



Pt

W SE AR, JREL AR TR Y XA TN T2 E T b O 18 S RS
=it

BUR—T, W EE TR AT DI R A Sl s A 5o W T v —— B IR
BRI —FE, oA TS AL X 285 Bt ISRk e 7o i, FATRI TR &
nfrr? AEAREE AR E I, AR KRBTSR, a2 RS R IE NS
(7] I 3T e B TP R BER TR S A o i, ST 2 R 508 REVRURTK SR A A, T ARn 98
H o RXRFAN TN G AT AT 32 1 2B i 550

BT, MR AT AR AR A N SR AR A, HLRI (A S
MR — SEIFR G r] TSRk (MAR@E T EHET ) |« Wi, #osRp it ss
R—dREPRUMER, ARATMBT S SIEIR, TGS iR S ™ Ok
PATERTT L A phtt, — PR ORI SNLETI A, a2 2 s, E
TNt L Aiei2e e RIS AE RS0, AMUR N EMER, WENE
FEPTT R R EE T ZRER B AR A i URL . XU TR T AT R BT 85

BT, WERFRNTRE— L8307 R Dy A= s, AN B8 BT S S FEOW B e
WA BRI G E RS0, IR, FATASTR Sy 1kARE . [ H A
SRAE T A, LRI S YR AN TR AT AR A I 1], LRl T e R R R T A e
e, AR AT BE AR, LEEBR SSRGS ERE B TS T B
AR, MHEH TR T — M SE AN N OCT LM a e B . Xt 23l 1 E— L
ST BT 2

WA PR, FEAL. FREATGRSE S EARE L, RS SRR
ARG G, FNTREASE L — AT R —— DLA O AR . B AL ST G B it 2
SR —— AR 5 S IR BRI I (9 A Ff PR, JE R SR BRI AR S ). A6
HEAHMALR—TTEAREAR, CERN SRR B E 51T . ERTEL

R

AXREEEEXEZASRERR T A EHBIREEERK, BXRXERT017F (FEZASREZRMR) B



GREEN
INFRASTRUCTURE
THROUGH THE
REVIVAL OF
ANCIENT WISDOM

CHIEFEDITOR Kongjian YU

Gray infrastructures made of steel and concrete, which we built to connect our physical world, are
fragile constructs that are destroying the real and deep connections between human beings and nature,
and among various natural processes and flows. The alternative is green infrastructure or ecological
infrastructure, the construction of which can be inspired by the ancient wisdom of peasantry. For the
past twenty years, I have tried to revive such wisdoms, and combine them with modern sciences and
technologies to solve some of the most vexed environmental problems in today’s cities, particularly
around water. The solutions are simple, inexpensive, and beautiful, and have been applied on a massive

and extensive scale in over two hundred cities in China and beyond.

Gray Infrastructure and Broken Connections

Some people may think that our world, through built infrastructure, is more connected digitally and
physically than ever before: we have Facebook and WeChat on the one hand, and ubiquitous highways
and pipelines on the other. But actually the opposite is true. Research has proved that more than ever
we are disconnected from the communities we belong to, and we have alienated ourselves from our

neighbors and from those we love.

Physically, the landscapes that we inhabit are visibly interconnected: motorways connect urban and
rural settlements; power lines that transport energy connect power stations to individual families;
pipelines that drain waste water connect our toilets to sewage treatment plants; aqueducts that transport
drinking water connect reservoirs to our kitchens; airlines that transport food connect the farm in the
southern hemisphere to the refrigerators in the north; trucks that carry fertilizers and herbicides on

the highways connect city factories in the east with the peasants who farm in the rice paddies in the
mountainous west. We have created a connected world, but these connections are false: the landscape
matrix and its invisible processes are fragmented and disconnected. The movement and cycles of
water, nutrients, food, energy, species, and people are broken. The interconnected relationship between
air, water, soil, nutrient, species, and people is being disturbed, and in a harmful way, more than ever

before.

Let me offer an example concerning water. Over 75 percent of the surface water in China is polluted;
half of China’s cities are facing floods and urban inundation; and over 60 percent of China’s cities

do not have enough water for drinking and for other uses. The groundwater table in the North China
Plain drops over one meter each year; and over 50 percent of the wetland habitats have been lost in

the past fifty years. All these water-cycle related issues that impact our cities and our landscapes are
actually interconnected, but the conventional infrastructural solutions designed to solve these problems
are fragmented, isolated, and single-minded. We build water treatment plants to remove the nutrients
that could be used in fertilizers for farming; billions of dollars are spent yearly on the construction of
concrete dikes, dams, and pipes to control floods and stormwaters, but these structures eventually result
in fiercer droughts, declines in groundwater levels, and habitat loss; a thousand-mile-long aqueduct
built to divert water from Southern to Northern China caused serious damage to the ecosystem in the
lower and middle reaches of the Yangtze River Basin; ornamental gardens and landscapes as well as
agricultural fields are over-fertilized and all those nutrients flush into the water system, polluting the
rivers and the lakes. And again, the conventional solution is single-minded-build expensive water
treatment plants that consume huge amounts of energy (mainly from coal burning) to operate, which in

turn create more air pollution and water pollution.

An alternative solution might be the construction of green infrastructure, or ecological infrastructure,
which creates a deep and true connection between man and nature and among various natural processes

and flows.



The Ancient Wisdom of Peasantry

The connections between peasants and their farmlands demonstrate the timeless interdependence of human
culture and nature. One alternative to rebuilding deep connections between human beings and nature and
among various natural processes comes from the wisdoms of peasantry, such as field-making, irrigating,
fertilizing, growing, and harvesting, which have transformed landscapes on a large scale and sustained

humanity for thousands of years.

One category of peasantry wisdom is the making of fields through a cut-and-fill action. The peasants’ approach
to cut and fill is one integrated action, meaning the earthworks created for farming happen on-site, with
minimum costs for labor and minimum material transportation. It has, therefore, a minimum impact on the
natural processes and patterns in the region. This tactic has been implemented by peasants in almost all parts of

the world as a way to transform their otherwise unsuitable environments into productive and livable landscapes.

The second category of ancient peasantry wisdom lies in managing water and irrigating the fields. Modern
methods of irrigation used in both farming and landscaping are represented by a system of pipes and pumps
that is nearly invisible. It does not relate to surrounding terrain and available water resources. The peasants’
approach to irrigation is deeply rooted in natural processes and patterns. Thousands of years of farming
experience has made irrigation one of the most sophisticated techniques in agricultural societies. The use of
gravity to irrigate the field requires precise knowledge, and the harmony between nature and subtle human
intervention can turn such a serious science into an art form, an interactive medium of community building,

and even a spiritual force.

The third category of peasantry wisdom is fertilizing. It is a magical component of traditional farming and a
critical link, closing the circle by reusing the materials of human living. All wastes from humans and domestic
animals as well as vegetative materials are recycled into fertilizers. Such a nutrient cycle is broken in our
urbanized and industrialized settings. What peasants call fertilizers is today defined as “pollutants” in our lakes

and rivers.

The fourth category of peasantry wisdom is growing and harvesting. Unlike planting and pruning in gardening
to create a pleasant ornamental form, the peasants’ approach to planting is focused on productivity. Planting
begins with the sowing of seeds, and the management process follows nature’s rhythm as a strategy of
adaptation to the surrounding climate and conditions. Again, the self-sufficient nature of ancient agricultural
economies requires each household to grow diverse crops, including grains, vegetables, and fruits, and those
which could be processed into fibers, medicines, timber, fuel, and even fertilizers proportionately to families’
seasonal needs, and within the limits of nature and human capabilities. The meaning of harvest goes far beyond
the production of foods and products. Harvests are productive in terms of their capacity to enrich the soil,
purify the water, and make the land healthy. In other words, the peasants’ fields are net producers instead of net

consumers of energy and resources.

This is not to say that one should give up the comfort of urbanization and go back to a peasant’s primitive life.
These essential features of peasantry illuminate the underlying basis for rebuilding the connections between
nature and human desires and balancing natural processes and cultural intervention, and help us reclaim the

harmonious relationships between human beings and nature.

Revival of the Ancient Wisdom to Create an Alternative Infrastructure

Imagine what our cities would look like if we did not drain rainwater away through pipes and pumps, but

instead used the ancient wisdom of peasantry in field-making to create a green sponge in the city that retains



the rainwater, supporting diverse habitats and recharging the aquifer. In this way, the green spaces in the

city become an ecological infrastructure that provides multiple ecosystem services, regulating the urban
environment to be resilient to flood or drought and allowing clean water and food to be produced right in the
middle of the city. Biodiversity would be enhanced dramatically; urban residents would have a green network
for jogging, commuting, and relaxing; and real estate values would increase because of the beauty of, and
access to, nature! That is what we have tried to do in many cities in the past twenty years: to transform the city

into a sponge city.

Imagine what our cities would look like if we abandon the high and rigid concrete flood walls, and instead
revive the ancient wisdom of peasantry and create vegetated terraces at the river banks that adapt to the up and
down of the water flow. Eco-friendly solutions like ponds and low weirs are designed to slow down the flow of
water and let nature take time to nourish itself, so that diverse habitats can be created that enrich vegetation and
wild life, allowing nutrients to be absorbed by the biological processes! That is what we have done to restore

rivers and lakes in many Chinese cities.

Imagine what our cities would look like if the nutrient-rich (eutrophic) river and lake water could be cleansed
through the landscape as a living system, in the way that peasants have recycled organic waste, instead of
using expensive sewage plants to remove the nutrients. We could produce clean water and nourish the lush
vegetation. Native biodiversity could be improved. We could turn recreational spaces into urban parks and, in
this way, urban green spaces could become producers instead of consumers of energy and water. That is what

we have done to transform polluted water bodies into landscapes as living systems.

Imagine what our cities would look like if industrial brown fields are recovered by the processes of nature,
where the ancient wisdom of the pond-and-dyke system is adapted to create a terrain that collects rainwater
(instead of draining it away through pipes) and initiates the evolution of a plant community, remediating the
contaminated soil during this process. At the same time, the industrial structures are preserved as sites of
cultural heritage in the city. A unique landscape is created, featuring dynamic native vegetation and a touchable
memory of the past, which attract urban residents for its beauty as well as the diverse wild life. This is what we

have done in several industrial cities.

Imagine what our cities would look like if we turn some of the urban land back into productive landscapes
instead of into expensive lawns or ornamental gardens, so that the long-distance transportation of food can be
reduced. Let the rice, sunflowers, and beans be grown in the city, let the sun and moon tell the time for sowing
and harvesting, let the seasonal changes be noticed by the urban residents, let the process of food growing

be known to the young, and let the beauty of crops be appreciated! This will not only make our city more
productive and sustainable, but nourish a new aesthetic and a new ethics of land and food. This is what we have

done in some Chinese cites.

By reviving the ancient wisdoms of field making, irrigating, fertilizing, growing, and harvesting, and integrating
these wisdoms with the contemporary sciences and arts, we are able to build alternative infrastructures, nature-
based green infrastructures to replace the conventional gray infrastructures, to solve some of the problems in
today’s urban environment, particularly around water. Living with nature is inexpensive and easy, comfortable

and beautiful, and is an art of survival.

NOTE

This article was first published in the American Academy of Arts and Sciences Bulletinin 2017.



