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Japan River Restoration Network
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1. Background @

Booming Economy in China
# Robust in last 30 years: AAGR of 9.89% since 1978
> Accelerate since access into the WTO in 2001
» Mainly driven by investment and export
» Rapid Industrialization and Urbanization
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Irrationality of the GDP Structure

The proportion of GDP
investment in GDP (%) growth rate

Nation and Year

1991-2003
Japan (1961-1970)
Korea (1981-1990)
Taiwan (1981-1890)

Data trom Kwan, Why China’s Invastment Efcioncy is Low: Financisl Refarms are Lagging Sohind.
RSt GO. JBieniCninaI4061 501, ham.

As seen from the table, in the high-speed development period, compared to another
East Asian regions, China had a higher proportion of investment in GDP ,which
means investment efficiency is Low and the GDP structure is irrational .
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Saline water

Water pollution
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Bio-Capacity v.s. Eco-Footprint of

Central&Lower Yangtze in 2008
{Data Source: China Ecological Footprint Repert 2010}
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Endangered Species Loss
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The Decrease of 4 Major Carps Fish Fry in the Yangtze
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K Water of Hy p Period of renewal
i World Ocean 2500 yrs
WEH Rk | Ground water 1400 yrs
He Mok IR | Polar ice 9700 yrs
sk Mountain glaciers 1600 yrs
A bk Ground ice of the permafrost zone 10000 yrs
#hin Lakes 17 yrs
HE Bogs 5yrs
Rt 74 Soil moisture 1yrs
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KAk Atmospheric moisture 8 days
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Doing Battle With the
Green Monster of Taihu Lake
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River output and Red tide explosion in the Coastal China
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2. Changes of River eco-system in China
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~-50,000 dams since 1950
« total storage capacity of reservoirs ~200x109m 3
or 22% of Yangtze annual runoff

= sediment accumulation in reservoir: >850x10 & t/yr in 2003
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River Restoration Network.
Sediment discharge (10° ton)
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Over the last half century sediment discharge of Yantze R

decreased significantly mainly due to dam construction
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“silica deficiency hypothesis” L

Infers:
i omngam:i:;::m RuerBackSeal 4 the teleconnection between the
s Em— . > change in the N: P: Si ratio in the
hypaxia river waters,

oYY

Duanliu-Yelow River—Yellow Sea)
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(Three Gorge Dam-Changjiang—East China Sea)

* shift of the basis of the marine
ecosystem from the dominance
of diatoms to that of the non-

Lol ks diafom algae.
S Sink.
BYS ? :
{Bwa Lake—Yodo River—Seto Inland Sea) basically benign
Nincrease, P increase-decrease
s 8ink - %

(Harashima, 2007 ) cause red tide (Hass) or

giant jellyfish explosion

Hé.RTITLE T, bBEAAZIUTETLEE T
HDEOTTITNED MO EETIES SAERZMH S =
L. OFED, N: PR ENR-T, N: SidERY Lo
T, ZORKEIZFEFIZEHETT,

7272, NOHE, AR, BB 72 SAFESTUVET
DT, ZHITHARDEAEDIGE N H Y £ LT, KILIT =k
FLENREGIDEY RERFLEDDHI LIS T,

U IMNT I E BT, WIESED LT, B ED B
ST, ZDHT= Y OERFTTILZA K KK DIFE H DIFFEDHE R
N, BEBMOTIL—L0N, ZOTABERZ > TWET, D
F O KB ENRD Z LK o TORIEDFENEADT 5,
H LT, KR E BT D E AT, RIKFTN IEE
S0, WHETHE VW) ZEbEBENTVET,

River output and Red tide explosion in the Coastal China

Frequently occurrence site
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Total length: 1504 km
Urainage area: 2,265 km'
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Taihu Lake

East Tinoxi River
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Field survey
m #

About 41 aquatic
plants were
recorded including
emerged plant
(23), submerged
plant (10) and
floating plant (8) .

AL, F—HF T4l FORY . D) bIEAME, I
KM, ELBREMY L ETT, MOFRFEIZ OV T, FFH
OEFZETHELOLBHITER LET TN E L, 2T 85 il
DOYKBNPHER S, TDOOH B FENFEICH & ETF
(ET 5 tEDOMA, HEIL3IFEDIRFEDOH L Foh-> T
7,

Results (2) : F|sh

e

s
——
-

§ Eighty-five freshwater species in the
& %0 East Tiaoxi River were recorded, and
% 40 there were thirty five species endemic to
g China.

30

In addition, Eleven native species and
three exotic species were also newly
recorded.
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0 20 40
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WEBEWET, 2 L2 HIIFACTHRERNRSC 722 &
HARLI—o oy, FFkoZ 2B L, AERE
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B: m odeus fangi

C: R sinensis

D: R s,

E: ] himantegus
F: gnathus

gracilis
G: A imberbis
H: A macropterus
1: A tonkinensis
J: A. barbatulus;

G: S heilichih p‘mw heilich kiang
nigripinnis; J: S¢ DK \qualn'm i rffi; Li Abbottina rivularis
M: Mcmpn}wgﬂhmjuk{mm N: Mlcmpﬁ_} sogobio kiatingensis;

chenhsiensis; B: Aphvocypris chinensis; C: Rhynchocypris
oxycephalus; D: Opsariichihys bidens; E: Zacco platypus; F: Cobitis sinensis;
G: Cobitis dolichorhynchus, Wi Newaella laterimaculata;

Az Huigobio

N

TBEERY ET7—2 (JRRN)
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K: Leptobotia tchangi; Lz ¥
M: Vanmanenia stenosoma; N: Liobagrus stvani

Az Ocll B:
C: Rhinogobius cliffordpoper: D Ris
E: Rhinogobius sp. 1; F:Rhinogobius sp, 2

bius guirins;

ZAUTHRH A LI-AD—HOFETT, b
B D FEL TVET,

@

Results (3)
Relationship between fish
community and environmental
variables in the middle lower
reaches

Result of multiple regression model to predict water turbidity in the East Tiaoxi
River, China, in which the effective predictors were selected by the stepwise
method (i = 0.70)

Predictors Coeflicient SE 1 value
Interception 212 0.25 B.4p***
Ship traffic (ship/hour) 0.058 0010  5.702%**
River width (m)

Distance form the Taihu Lake (km) -0.010 0.004 -2.405*
Mutual interaction between ship -0.00033  0.00009 -3.628%*

traffic and river width

Probability levels: * p < 0.05, ** p< 0,01, *** p < 0,001
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DHITZ L 2oV D & ZAFIEFITELS o TWET, b& Eo—FILL b R > TEERMI0 & 7,
JEARY L OMBIZHEVIT-E Y LTWERA, 72, BRZERFESAN L, 2 O CREMITREA & 225010 2R
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STWET, FEMROMY E bHEVHERMEREIZENLT A,

WEHA,
_ Associations to habitat
3| e Variables
Results (4)
Sri g Depth
At
Spatial and temporal variation of T T
fish community and their | b ais T
associations to habitat variables s Tis
in the upper stream . .
i -0.6 Axis 1 1.0
5 I = Microhabitat preference and population
A Study are# structure of Leptobotia tchangi

The length-frequency distribution calculated
using FiSAT software showed the loach
population structure could be classified into four
age groups suggesting that the life span of the
loach should be 3- 4 years.

n
Spatial variation i by
N . Firess: 0.1 i ;,g; ;A f: A# +4 +$
V' upstream | ¥ s = 4 Z ¢
¥ m s amdd" o
¥ s
® s Velocity (em/s) Pebble size (cm)
A se
b5 The density of this kissing loach was
» s significantly and positively correlated with
i water velocity, while the body size was
o significantly and positively correlated with
downstream a river bed pebble size.
o Elo ok BAES Y N ORI, TR bHIES &,
Temporal variation * Wik 2, PH, 29 L bo & OfIBIA LR TOVET. 5
Er— I, WAWNARAE Sy O Z LE LT, FEFITHE
vy DENRHED & Z AIZAERT DIEERT WEE 77 AD
55w gl e BRSO E S RO A T HHERH Y £,
' SR il B B L EHETR T, 2 O R AR E X T,
T A ZORDREREREN DAL — P SHLI L LTNET,
v oA R FAMEY LT DI oHi, Fii T, HARTEME DN
S s B BRI & 00 TOE T,
. s, °= ZOWNNE, EROKEZELZNNNES T, 2720 T
AT < &L 21D HIDBHFE, 72 < & A DIFHMESE TK
ERHERSNTOET,
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Threats to fish biodiversity

—=species richness ==abundance

> Water pollution
> River engineering
>Overfishing

2011/08 201107

2010/08

2000/11

b EPIKADREZ T2 SRR TVET D, Fx Ok
T=Enb, FEAENSVRLPELNTHER A,

Overfishing

RKEWFIIEH EFHBESIN T LESZ L) T, T
OHFEFEHLEIFITIRLT. 2050 0ADE235EE b
FDLiEUDBMERHD F3 &,

600
”01 . Most of the total lengths of individuals were less than
.

150mm, which showed a significant individual
miniaturization in the river.

w
2

- N
2 3 3

Total length (mm)

Individuals

Conservation suggestions
® Total species richness ® Endemic species to China
T 72 BB R T X 0 RE & 2l CHEA TR T " '
WET, BEOBAROL Y 7par s ) — il L, Ban

FAEL TCWABIZHEWVWERD Z O B Aoz 3 3
LET, ZAUL20114F, b 2009 45, 2010 42 &2k ,
TBHILICE 5T, A~OEERHTNET, :

SR QTR N

METR LETR

(NTR: North Tiaoxi River; MTR: Middle Tiaoxi River; STR: South Tiaoxi
River: METR: Middle reach of East Tiaoxi River. LETR: Lower reach of
East Tiaoxi River)
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3. HENZIST BMIFFAEDBHEA

)
3. Key problems of River Restoration in China C

+ Low flood control standard and serious disasters
+ Non-point source pollution

+ Investment deficiency in small rivers

* Ecosystem and habitat degradation

+ Lack of river rehabilitation technologies

* Important economic dependence
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Developing history

* River aeration technology
* Microorganisms treatment technology

- SBR(Sequencing Batch Reactor)
- Suspended filler moving-bed
- Stabilization pond

‘ —

* Chemical enhanced coagulation >

* Ecological management technology
- Ecological Slope Protection
Eco-concrete
~  Ecosystem and habitat improvement
— Aquatic plant restoration

* Other approaches
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Frvor Restoration Hetwork

EE—F = b B
B
8 Hh A BART
RS AT
L & IR AL B

——

RUTIE, &2 CTHiEE &M, wetland Hb., BX. T
b, BRI, 22 W ot i flio g9, FEMN
HALIES EZAL LT, BARILZD RN IAKE D3 E11E
LCOoi)IEA, BREAEZIToT-EERH Y 97,
HENZ 5 W o 7o HilF 26 5 e b BT B, KEE
N—FEE T, Fl 21X, BIAEITINFEE T 5 B2
. EFTIEHCOKERS ZOSHBWDBELEHi- T, 14
HOWF2ETKENENSHNWETHETEZ L0, E D
WO I EEERNICE X THEDTWET,

Stk s EREEERR

Nz, 2@, #20E, WIFEAEOFR TEEETLHA
AEHLET, "EHX y MZOWTIEEEH T EHIN
TWEHA, HDWIIFRE LITEDNFEETH L X, &
HREEFEHRIIHIOTTINE S, FEEL LT HRHIIT
EOLTHKREERBABELEIIEZTCLENET, 290
STk IR OFENIL, R0 72 EAESTWNDEDT
7

#ige R BESaving Energy

and Reducing Emissions

On June 3, 2007, the State Council had issued "The work of a
comprehensive energy reduction program” ,determined the
objectives and targets of saving energy and reducing emissions
china needs to achieve in 2010.

Objectives and Targets

» "To 2010, China 10,000 yuan of GDP energy consumption will drop
from1.22 tons standard coals to 1 ton standard coal below by 2005-
2010, reduces about 20%;

The unit industrial added-value decrease by 30%.

During the “Eleventh Five-year” period, total amount of main
pollutant discharge reduces by 10%, to 2010, cut emission of 50, from
25,490,000 tons to 22,950,000 tons, discharge of COD from 14,140,000
tons to 12,730,000 tons by 2005-2010;

Treatment rate of domestic sewage should not be lower than

70%, Comprehensive utilization rate of industrial solid wastes achieves
above 60%.

Al

hl

v

Great Scale Integrated Circuit Manufacturing Equipment and Complete Set Technolagy
A New Gi ion of Mobile Communication Network

High-grade NC Machine and Basic Manufacturing Equipment
Large Gas Fields and CBM(Coal bed Methane) Development

National Science and Technology Major Project

Core Electronics Components, High-end General Chip and Basic Software Products

Large Advanced PWR and High-temperature Gas-cooled Nuclear Power Plant
Water Pollution Control and Treatment
Genetically Modified Biclogical Breeding

gomgaoomEae

Major New Drug Innovation

KX AIDS , Viral Hepatitis and Other Major Infectious Disease Control
Large Aircraft

12 ] High Resolution Earth Observation System

Manned Space and Lunar Project

National Science and Technology Major Project
on Water Pollution Control and Treatment

It is the biggest water pollution treatment science and
technology project, involving six themes, set up 33projects,
with 238 topics. Budget funds are more than 30 billion Yuan.
During “the eleventh five-year plan”, total capital invested
more than 10 billion Yuan, and country dialed fund is close to
5 billion Yuan,

Country Dialed Funds

Year Start Projects Start Subject (Billion Yuan)
2008 21 105 0.48
2009 1 125 1.36
Total 32 230 2.84

BB L TWLIEER T2/ hE LT, AR—2R
X MrEN BERRITHEOMBE LW ST rY 27 FE L
T.KERa fa—ATavc7 NRHD £, MY
DOFREME T, ZOH TN RE 2 FPEMIMIT SN
TWET, 277, EEMITKEROMR, L KEkE
EWH LI ATT,

Six Themes

*+ Lakes
——Research and demonstration of lake eutrophication control and
management technology
+ Rivers
——Research and demanstration of river water environment
comprehensive regulation technology
* Urban water environment
——Research and demaonstration of city water pollution control and
water environment comprehensive regulation technology
* Drinking water
——Research and demanstration of drinking water safety technalogy
Basin monitoring
——Research and demonstration of water pollution prevention
monitoring early-warning and management technology
+ Strategy and policy
——Research of water pollution control and management strategy
and policy

Key watersheds

“Three rivers”

——Huai river, Hai river, Liao river
“Three lakes”

——Tai lake, Dian lake, Cao lake
“One river”

——Songhua river
“One reservoir”

——Three gorges reservoir

@

@

@

®



The relationship between key research tasks, @
technology and demonstration of watersheds and

themes
Tai Cao  Dian Lliao  Huai Hai hi?g gnTr::e
lake lake lake river  river  river river  reservoir
Lakes L] [ L] L] - L] "
Rivers L] L] L] [ [
Urban water L] L] L] - L] L]
Drinking water L] L] L] L] L] [
Basin monitoring [ [} [] [] " L] [] L]
Strategy and policy L] -

Zorayer hTIE, REOBEERE, 3 ORI,
IODWME., TNt 1o, a7 EOEREH-Y OB
ILE WD REREJI, BT ZE A CTHEB SN T, 2
DB VIIKRERTERPONTNET,

Three-River Headwaters
region in Qinghai Province

~, 7

Medium and small
sized rivers in
Chongming Island

FOTPELESOE s 2
! Mountain stream |
{__inThangjicjie !

AEERI T FEARFNZIIAK AR R TT O T IO ARRICE D
D CITHERRREOM L E, VI 2 b—arT52 L
WCEoT, BURE E 9 & ANDOMEMTHOILTWET,

Low reaches of the Yellow River

The Yellow River is the second-longest river in China and the
sixth-longest in the world at 5,464 kilometers, called "the
cradle of Chinese civilization". Originating in the Bayan Har
Mountains in Qinghai Province in western China, it flows
through nine provinces of China and empties into the Bohai
Sea. The Yellow River basin has an east-west extent of 1900
km and a north-south extent of 1100 km .Total basin area is
742,443 km?.
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China' s Sorrow

The dry river-bed of Yellow River

Low reaches of the Yellow River

* Key problems: Loss of fluvial geomorphic process (cut & fill
alluviation; channel avulsion); Water environmental
deterioration; Delta ecosystem degradation (wetlands reducing;
fishery productivity decline; Soil salination)

+ Measures:

— Integrated water regulation of the Yellow River;

— Habitat accoutrement;

— Estuary wetland ecological restoration project;

— Monitoring plan(Yellow River Conservancy Commission);

.

Low reaches of the Yellow River
* Main results:

— The delta freshwater wetland increased 4389 hectares, has
twice as many rare wild species as before;

— Improved riverine, floodplain and riparian functions;

— Reduced sediment delivery to the Yellow River and from
upland areas and tributary channels;

— Preventing seawater intrusion and soil salinization;

— Restored aquatic connectivity to Yellow River and its tributaries
to maintain healthy populations of native species;

Bl ZE, LLATHOE S U7z ST, Bl 720 72 0 T4
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Mountdain stream in Zhangjigjie

Zhangjiajie National Forest Park located in the southwest of
China, it is in the neighborhood of Suoxiyu Valley and Tianzi
Mountain. It has an area of 72,000 acres. 97 percent of the
park is covered with plants which have 98 families, 517
species, over twice the total in Europe.

Suoxi River cross the whole forest park. The project is 13km
long, drops 100m from upstream to downstream.
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Frvnr Restoration

— Flood control and discharge program;
— Preserve and restore natural forms of rivers;

— Creat habitat for local plants and animals;
- Self-design and self purification of aquatic ecosystem;
— Attract more tourists;

ZHETEOW)ITC, wetland &>, B E . TDOHT-
D, BIIOTHRIZIZZOWVWI EZAEH D FT,

Hetwork

Mountain stream in Zhangjigjie ' Urban rivers in Beijing

Characteristics: Mountain area; Eco-design requirement;
Bankslope stability; Tourist attraction;

* Principle: “human-oriented river
development to seek harmony and
coexistence with nature.”

Goals:

* On the premise that river functions are achieved to connect
local history and city life organically, this project provides
six landscape areas comprising a historical cultural area,
ecological park, stone-arranged water scene, waterfront
corridor, water garden, and green water channel, without
damaging the ecosystem.

Mountain stream in Zhangjiajie TSN T, fl 2T, AV By 20
ey __________ T DICEREAR 2 0 DB &AL THOET, LA NS
s Sl e G F | BB BESAMLE ME oo THWETR, Zha

River channel with compound crosssection, overflow-dam and RAEEDFVEENTETEBOLT ., =28, KEIXH 4 2H

spur dike have changed the distributions of boundary shear %
stress, creat good habitats for birds, amphibians and insects; D iﬁﬂi ;}/L T jﬁ '3‘0

Hydraulic analysis for pools, riffles and other structures;

Traditional culture expression; 3. Medium and Small Sized Rivers in Chongming

Strategical development for Chongming

* Chongming is the key composition of the Shanghai eco-city.

* Chongming Island is rich in nature resource and biodiversity
resource, but need paying more attention at the conservation of
the ecosystem and biodiversity.

* Asan underdeveloped region, economic development is urgent
to Chongming.

Urban rivers in Beijing

During the Tenth Five-year Plan period, Beijing focused on
the training of water system in central urban and the
investments were increased compared with the past years. In Characteristics of river system in Chongming Island
addition to traditional river training objectives, i.e. flood
control and drainage, new objectives are added in the aspects
of landscape and ecological rehabilitations in order to realize
the harmonious coexistence of human and natural water.

The third largest island of China, located in the Yangtze estuary, which is also
the world’s largest river alluvial island.

Chongming is the Food and vegetables base (supply 1/20) of Shanghai, also an
important connecting hub of the Grand Coast .

Home of 1267km2(1/6 of shanghai ),
820 000 People (1/30 of Shanghai),
19.44 billion RBM GDP (1/75 of Shanghail, GDP/capita is % of Shanghai
18

Urban rivers in Beijing

The Zhuanhe River, which is 3.7 km long as a segment of the
north-ring water system, connects the Summer Palace and the
Chaoyang Park. Its training follows the planning and design
principles of maintaining its natural meandering and width.
Stones and wood-like concrete piles, porous and pervious Water ares WU COMSIUCHON | Do o ectland W Wetland —
materials and live vegetation are applied for riverbank land

protection and erosion control.

Types of land use of chongming island

Idle land24%

wetland10%

Before restoration After Restoration

10% plantation
29%
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Medium and Small Sized Rivers in Chongming

* River network is well-developed in Chongming Island, which
provides effective support for industry, agriculture and fishery.

+ The artificially-excavated rivers in Chongming Island were divided
into three levels: municipal, county, and town respectively{short for
ML, CL, TL in this presentation).
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* Goals:

function

— Avoiding bank slope erosion

— Resolving the spatial and temporal
distribution of non-point source pollution
— Improving drainage and ecological

Soil Bio-Engineering

— Attracting more tourists 2009.12.20

+ Approaches:
— A platform width ranging from 1.5m to 3m

— Gentle slope ranging from 1:1.5to 1:4
— Creating a more self-sustaining riparian system with local

plants

— Reducing construction input-costs

21
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Frvor Restoration Hetwork

Approach Selection -

for three op

of river rehabilitation I

Option B

Option A

Main material Fascine mattress;

Channel width(m) ol o 15
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Prospects for the future
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T--shape Economic Regin of China

“Bow with arrow”-shaped core area combined by the Ya
{starting from Chongging along Wuhan, Changsha,
Shanghai ) and east coastal area (including Top 3 Ex
where ecological interests and econemic il
each other.

L .
JERECHE CHIMEHIBLLE 2 85% 2 5 10%
PKBASE CABERESE) = & 0. GRGESENE » SEBBE 4 5.

RIS € 5 2 0.
W) .

FEiLIZZhn s S5 5NEILRO BT, 5130 8%
HFULTT 2, b RIDiE4 W#%%Lfm%ifo

Urbanization in China

; = . 4 EPADSESHRAGSE
M (). 20100, ADR .
EEAME0(L, MaEA DK n
At (UNPF IR, 20115 A w0
ORROHELTOL. WK St
Eik50%. Hiit2050, HEYRA LT o
B aide0Z, WA CEe4 - l
1. SR A DB ERIT0% T ]
). o
P A5
o8 iim
o m UL O ELk6 22( 80
u s T . e
L‘.: mII ey ﬂu.kmwummuam
ZOH T, BRHIBAEIINGE 10% % B LW EO G

BHD, bHEAALEFTVWANWARMEZZ TWE 328,
ZOHTHELEO A0, R AT HE T b, FE

1T E 72 48% T4 28, 2009 FE1T 46. 6%, 2 12 ¥k 5 WAEE
HOBEAT BV 50%IC4m5 209 Ha@ L T,

Economic Development and Environmental Problem
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some research paper shows that

under EKC,50, pollution reduced at

the income per capita between 5000 -
B 9000 dollars.

China per capital GDP just
surpassed 4000 dollars, it
still lower than the
average income level
(5000 dollar), but, there is
a sign to indicate that the

» pollution seems to
y achieved the apex
ands{arts to decline.

Shanghai

Pollution Loa
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Distribution of Eco-cities in China
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Japan Fiver Restoration
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