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AL EY B Z % Importance of rivers

* Rivers:
* Provide water and nutrients for agriculture
* Provide habitat to diverse flora and fauna
* Provide routes for commerce
* Provide recreation
Provide electricity
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Healthy riverine ecosystem and the hydrologic cycle
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WATER MANAGEMENT

Water Resources Management:
What Should Be Integrated?

Janet G. Hering"*** and Karin M. Ingold™

uﬂ;tamablc managcmcnt of water
ision of

protection
0 mmmLﬁmmq&m
poses enormous challenges n many parts o
the world. Despite the global abundance of
water and the mainly renewable character

of this resource dtds.estimated that one-fifth

tions of water scarcig i! ). This 1s primarily
the result of the heterogeneous distribution of
freshwater 1n space and time, which is exac-
erbated by economic disparities, civil unrest,
and failures of institutions (2).

In response to these challenges, the Imple-

mentation Plan of the 2002 World Sum-
mit on Sustainable Dcwclopmcnt called for

the developme = r
resources management [[WRM] and water
cfficicn \ : 0

eveloping countries. . A United Nations
status report on IWRM prepared for the

Rio+20 Conference documents progress in
dlhn dmaliiasme A TIITID AL fv cnbimamnl sl

.

vaguely defined concept have be
the technical community (8—11).
Nonetheless, IWRM 1s curre

tral theme at the level of
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Appropriately bounded integration can be
a basis for sustainable management of water
resources.

yroblem-driven and will

ecessary extent of inte-
with regard to socio-

:tional scales (/5).

~ stresses transsectoral

lementation of poten-

K
K

ber of benefits. It has empHasizec
tance of institutional issues and
structures (i.e., a wide repertoire
policy coordination to solve coll
lems nonhierarchically) (/3). Ith: Igjj // N
lighted the linkage between wate
energy security and between access to watcr,
poverty reduction, and gender, which is mir-
rored in the Millennium Development Goals.
[f the internationally accepted principles
of IWRM are to be implemented in practice,
the impediments to implementation must be
addressed seriously and pragmatically. We
suggest that one key impediment is the nor-
mative value placed on integration per se.
Although this is certainly not the only imped-
iment to implementation, the failure to define

and constrain the scope of integration almost
e L

1
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y to be most feasible if
0 the water sector. Even
listinctions previously
T practice may hinder

inindrances have been
at least partly overcome. For example,
improved scientific understanding of the cou-
pled nature of groundwater and surface water
systems (/6) provides a basis for revising the
practice of managing these systems as sepa-
rate resources. Technologies for water reuse,
motivated by a pragmatic interest in increas-
ing water availability, provide a link between
wastewater treatment and water supply (/7).
Trade-offs between water use and water pro-
tection are addressed, in part, by the concept

of ecosystem services, which allows some
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Adult mayfly

Biological Assessments and Criteria:
Crucial Components of Water Quality
Programs Ecological integrity sz&ﬁ%‘r—%

is a combination AL |
G\C NT,
\ O e

of three
components Q/QO $/))-

What are healthy waterbodies?

Healthy waterbodies exhibit eco- CHEMICAL PHYSICAL
logical integrity, representing a N INTEGRITY INTEGRITY
natural or undisturbed state. As the 1 e B W B S8R

diagram to the righe illustrares,
ecological integrity is a combina-
tion of three components:
chemical integrity, physical
integrity, and biological integrity.
When one or more of these
components is degraded, the
health of the waterbody will be
affected and, in most cases, the
aquatic life living there will
reflect the degradation.

« BioLocicaL
W INTEGRITY

03

L

What are bioassessments
and biocriteria?

y . . . The true health of our aquatic environment is reflected
The identification of water by the biological communities that reside within them.

Anralicr: danveadavinm eamnticas
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«2th Jargest economy (2010)

: 4t |argest FDI stock, 2" inflow
Present China :

*WORLD FACTORY
*Highest trade dependent economy(75% of GDP)

1stlargest energy producer

1stargest energy consumer

1stlargest oil importer

1stlargest power market

*10 of 20 most polluted cities




Land use has changed dramatically

(= 3 ) FH SR AR A B KD

b 198848

*RRE Lo oa

€ Arable land reduced more than 3000 kmz2 in the past 10
years; (g% - n] B m AR > 13000~ 5 A B
€ Constructed areas increased for 3670 km2 in the past 10

years; 3.2 times more than in the 10 years prior to that. ¢t
Fe R R R R ARG N T 3670 5 A B, SR AT TEER3.265)



Rapid development and Urbanization Degradation
of the water system

Adverse Impacts of Urbanization:

« Expansions (floodway developments) Bt s i i # &

« Constrictions (bridge crossings) B # & 5 - i vt 1 4

* Realignments (cutoffs, restoration) #:% 5 E

« Changes in resistance (dikes, weirs, riprap..) #2. 18235 4 1S
« Diversions (water intakes)

« Dams and grade control structures stk 45

« Deforestation (sediment supply) zZrsaik s ey gt

* Impervious cover( increasing runoff). #w#m, 31% pEiRE
* Increased nutrient loads(water quality is deteriorated )

* Increased bank erosion

 Decrease in quality of aquatic habitat in streams



Frequent waterlogging & flooding 3%

3
. f“t)\' @liu-13

weibo com/a¥3201851721




Eim# Non-point source pollution

EESRY

SS

Hi R B g PR PR
ﬁﬁ: TN~ TP+ NH4. PO4

Ezﬁﬁi Hg\ Cu~ Pbs Zn. Cd
B A S Y RZ Y




YiFhss > B Endangered Species Loss

Decrease in the numbers of fishes year by year in the Yangtze river, Especially Rare species,



Main human impact factors on freshwater ecosystem

Impact

g : Future/ today's
impact factors:
-Intensified agriculture
-Climate change
-Genetic modifications
-Recreation

Late impact factors:
-Industrialization
-Irrigation
-Eutrophication
-Shoreline development
-Reservoirs
-Canalization
-Land drainage
-Agriculture

Europe/
Japan

Reverse impact factors:
-Wastewater treatment
-River/ Lake restoration

Early impact factors:
-Deforestation
-Fishing/stocking
-Water mill dams
-Watershed changes

- ———— - ——— ———— A e A . e e -

Only slight anthropogenic impact (Good ecological quality)

No/ minor anthropogenic impact (High ecological quality)

s
Time

Fig. 1.1 Generalized scheme showing the historical development of main human impact factors
on freshwater ecosystems (modified from Sendergaard & Jeppesen 2007).
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River Law for Environment

/1395
Flood
Control

Modemn
river
admiinistrat
100 system

/ 1964
Flood Water

Control LUse

dntegrated river
systemn management
“water-use regulations

/199?
F
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HIOM JBAIY PIBLO-3.MEN

1afoid japouw Juawanosdw
Jaau Ajunwwo)

Ajijenb sozepn Mﬂux

S E

uonesol}aP

v

gt

LPBT U| uooydAL usa|yiey

RETEERT & T 1

sCNEUMNCME 1aAuU jo uondalg




1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

Cumulative number of nature-oriented river works (Japan)
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Connecting River Restoration Thinking to Innovative River Management i3 e et

European 6th Edition | 27-29 October 2014 | Vienna ECRR
River Restoration

Conference

Integrated with the final event of the SEE River project
# SEE River
Featuring the IRF Riverprize 4

The River Mur in Austria/Styria

Riverpnze

. B st ~ -

Christine Konradi - freiland Civil Engineers LLC
Co-authors: R. Hornich, J. Raderbaver, T. Wimmer, U. Dorau

freiland

UMWELTCONSULTING ZT GMBH

asser
irtschaft




Orientation

relland
: MMirisenaft
Length. WO Lang Steisrmark

453 km total,
298 km in Styria

Catchment area:
13.824 km? total

10.285 km? in Styria

freiland Civil Engineers LLC — Styrian Government, Watermanagement




River Mur - historically

19+ century.

L1 Systematic regulation
L1 Distributaries cut off in order to intensify agricultural use
1 Reuction of alluvial forest and dynamic processes, loss of habitats

o e =

Lowfabr J&i9,

1879

frefland

freiland Civil Engineers LLC — Styrian Government, Watermanagement




River Mur - historically

20th century:

1 Expansion of hydropower plants

freiland Civil Engineers LLC — Styrian Government, Watermanagement

Lang Steisrmark




River Mur - historically

1960s and 1970s :

—1 Chemical contamination: wastewater of industrial plants and communes
—1 River Mur considered as one of the dirtiest rivers in Europe

LG |
Leng Steisrmark

freiland Civil Engineers LLC — Styrian Government, Watermanagement 4




River Mur — historically

Situationimtheearty 19860s: % 4
= . . l;“-o_‘. m"--h
People were driven away from the river Mam ;

Situation became unbearable

NV
llh‘l"
e
e,

Water quality 1975

What happened?

High investment in wastewatwer disposal
Programmes for ecological regeneration
Measures aiming for public awareness

C 1. .
First trends towards nature-orientated

river engineering
Cross-boarder communication

L o

Water quality 2005 e

freiland Civil Engineers LLC — Styrian Government, Watermanagement



River Mur — New prospects for

ecology
Large scale designations as protective areas

Natura 2000 — protected areas

Nature Conservation areas,
Natural monuments, Protected
landscapes

freiland

W

VAV ISEna

freiland Civil Engineers LLC — Styrian Government, Watermanagement




River Mur — New prospects for ecology
Involvement of Stakeholder

(@)

lose cooperation with the stakeholders

economic water usage
energy sector

nature conservation

mountain torrent and avalanche control
Municipalities
owner of fishingrights

Joooogn

the public

Technical and scientific support

J

various planners
Universities

Cross-border cooperation

coordinated in a bilateral river commission

freiland Civil Engineers LLC — Styrian Government, Watermanagement

11




River Mur - New prospects for ecology
Management indicator habitats

Alder-Ashes-Floodplain forest (Alnus glutinosa and Fraxinus excelsior)

freiland Civil Engineers LLC — Styrian Government, Watermanagement

12




River Mur - New prospects for ecology
Management indicator habitats

Italian crested newt, yellow-bellied toad, river mussels
(Triturus cristatus), (Bombina variegata), (Unionidae)

rellana

Ukrainian brook lamprey, bullhead, Danube salmon :
(Eudontomyzon mariae), (Cottus gobio), (hucho hucho) sae Sicieimin

freiland Civil Engineers LLC — Styrian Government, Watermanagement 13




River Mur - New prospects for ecology
Management indicator habitats

Common Kingfisher, Grey-headed Woodpecker, Little Crake
(Alcedo atthis), (Picus canus), (Porzana parva)

Black Stork, Common Sandpiper, Little Ringed Plover

(Ciconia nigra), (Actitis hypoleucos), (Charadrius dubius)

freflend

g

of (PO

a7

=AUl
Lano Bteisimars

freiland Civil Engineers LLC — Styrian Government, Watermanagement

B RS, RIS
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2009-2014




Fish fauna

No. of species

90 -
30 -
70 -
60 -
50 -
40 -
30 -

20 A

1044

-

0

84 freshwater species in the East Tiaoxi River were
recorded, and there were 35species endemic to China.
In addition, 11lnative species and 3 exotic species were
also newly recorded.

40

e
60 80 100 120 140 160

No. of samples
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A: Coilia ectenes

B: Rhodeus fangi

C: R. sinensis

D: R. ocellatus;

E: Tanakia himantegus

F: Acheilognathus
gracilis

G: A. imberbis

H: A. macropterus
I: A. tonkinensis
J: A. barbatulus;




Freshwater fish in different countries

www.Fish base.org
8500 -

- Over 1000 species
8000 o o
1 About 720 species inhabit rivers

1000

No. freshwater fish
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Floating plants .
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Turbidity
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Bank types_ Left bank
s Artificial Veg.
e Artificial_no Veg.

s Natural _Veg.
@ Natural no Veg.

$3dn

a8
Bank types_ Right bank
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s Natural _Veg.
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N\

AN TRJ AT J52 5% 489 25 AR 1 ) 52 M) S8R TR A

MERA B EER P F LIS EFE4  Shannon-Wiener FE44

A 0.400+0.296? 4.636+3.215? 0.722+0.3462 1.273+0.6792
B 0.438+0.487 5.250+5.500% 0.586+0.508 1.349+1.169%
C 0.560+0.298 2.778+2.510 0.642+0.411% 0.826+0.633
D 1.000+0.000° 0.400+0.548¢ 0c 0c

i: A LEFEFERRAZEATAESERER (RRAEF L5047, P<0.05) .
A: BRTE+KAEMHM; B: ARFTE+AKAEHY; C: ALFME+KAM
Y; D: ALFAF+AKEH Y.
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“Island with Z
...decline the ship waves

*Low Turbidity
*Submerged plants
*Fish




Tiaoxi River, China Threats for physical environment
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Hotspot to Silent-spot.....a case at St. 168 in Tiaoxi Rover

Oct. 2009 Oct. 2010

10 10
] || l.l-.ll. |-|---I 0 __-I_III.
RN A A D Dk kY kA R A DN N L__.,i- e
&, 7 s Jﬁhﬂ% L5 LA A EPoyeiec ) f‘" . ﬂfﬁﬂw ! ,g,-iﬂ o
A o oy T oy B I I S A ¥V ,.fa" y M )
AL g L T L ! ! ﬁ&
A< A A7 R‘*ﬁ% o ,@'l/ reo 4"}:’*
i 3
15species, 216 individuals 6 species, 20 individuals

[Here is the HOTSPOT! | EEEEEEEEEEERRE ]



Microhabitat preference and population
structure of Leptobotia tchangi

The length-frequency distribution calculated using FiSAT software
showed the loach pop--ulation structure could be classified into four

age groups suggesting that the life span of the loach should be 3- 4
years.
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FE: 21.20 cm/s
JKE: 18.56 cm
J&JF: 12.63 cm




Fish density

. +¢eﬁ

.
Aﬁ S

Total length

m A

A..Ci

Velocity (cm/s) Pebble size (cm)

The density of this kissing loach was significantly and
positively correlated with water velocity, while the body
size was significantly and positively correlated with river
bed pebble size.



A B S S 7 2R

WS 2R R

7K S e UL S b UGS b LAY )SS:

® LK AR T A%

s e T o ERLINERDE N

i

P et el o kg KR




B B T8 M SRR IR 5T
IR 8 MR T R

7K HH




B B T8 M SRR IR 5T
IR 8 MR T R




B B T8 M SRR IR 5T
IR 8 MR T R

Btk 3



B B T8 M SRR IR 5T
IR 8 MR T R

| T

B 7K 3



S/ A=AV ER TN

1. ?E‘WJIL_:;&WL/—\EXJ:E/JW;JQ——:/\%%&ri

2. WatershedV A7 K (OKFE B F8E /1, K
), HUR KRS

3. HREREIFLRI TR (R¥EgZMEIERD

V5 7K AL B A SRAR T 75 BT 18] B 1, L H A E

KRR L AR RARMERLBIRG 2 MoCfefest b

A WA T BRI 77 2K

T PR 5 A 2 R

IK SCAR A 7K S K LB R 75 2R

TR o R TR TR B 75 K

7}2%*‘7{‘9‘3#@@3% T RE;

AL T RIS B A B AR

>

0 00N




5] 55 R 2E2- LN R 22 E bR &R 7 iR (2009-2014)
——HotSpot protection area

Algae bloom in Taihu Lake

Mining

Turbid Water

Floodplain

The East Tiaoxi River Basin
in Taihu Lake

Ship Distubance

Clean water

Stone Mining

Submerged Plants

River Environment Map of the East Tioxi River

Fish Species
Richness

@ :Many () :Normal @ :few




What is paddy fields ecosystem? Role of Paddy Field

~ Paddy Ditch Small Stream

Field of rice vield



Common Species become Endanger Species
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Total 60 points
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restoration of paddy water system habitats

Rice production

Habitat Condition

Past

Present

Future

We don’t know adequate condition yet
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