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—., MES= Background

@ 20142 RIS R SHI S B KA R A ER S

MOU between the Ministry of Agriculture and Forestry of the

Republic of Finland and the Ministry of Water Resources of People’s
Republic of China.

®2015.5.5  FFBRERFIRSNEHE, KBEAPHLELR

iz, B "EFKRIERGEEENHHESESE" &
55 =FREAR RS SE, mPEINKHFIZ=/Y
Rz & EXI LU

It was agreed TBA and SKYE as partners for the cooperation project

“Integrated water resources management based lake restoration”
according to the Minutes of the first meeting of JSC

® 201557  F=AKISHIVERRI TS JUFAI—1TE R KR,

SXBBERMIME S1EA TS HRT

Delegation of Finland visited Taihu Basin, and discussed general
cooperative directions with TBA experts
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Project Progress

® 2015.12-2016.5 &
N, Z=REHRE. REAMRMEFETRER
RHTZRIMBEENT, HPSHRESB2RWEY
The two sides jointly established the proposal of
"Integrated water resources management based lake

restoration (InteRest)", which was adopted by The
second Meeting of the JSCin Turku, Finland

® 2016-2019

WHART TRRZREBRIBITIE, FEidd
SN R ERINGE A BB, RN REIKE
WREZKIAG AR, IR S X HRESES
T{rrUIERE, HRERITIFUNESER.

There were multiple mutual exchanges organized and
planned, for discussion of the project progress and
exchange of experience on water environment
management in Lake Taihu and Lake Pyhajarvi
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WP5. Index system(s) for evaluating water
management (DPSIR)
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Basic situation of Taihu basin
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Change of population and GDP(2003-2017)
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Pea soup. Hans Paerl samples
cyanobacteria in ailing Taihu Lake.

CECOLOGY

Doing Battle With the
Green Monster of Taihu Lake

In attempting to subdue a vicious algal bloom, scientists aim to restore the health of
a major lake in China and hone strategies for heading off toxic soups elsewhere

TAIHU LAKE, CHINA—As the motorboat
glides through o carpet of fetid algae, Hans
Taerl leans over the side and scoops up some
of the tea-green ronek with a plastic samnpling
Batle. In early Tioe, a bloom of oyanobacte-
tia, also called blhue-preen alpae, fBoned o
aoross Tathu, China'’s thind-largest lake. The
growth was unchecked when a team led by
Paerl, & cyanobacteria expert at the Univer-
sity of North Caroling, Chapel Hill, arrived
last month to help colleagnes at the Nanjing
Trstitute of Geopraphy and Limnnology cotn-
Bt the fonsl Blovm.

Mueh is et stake. Taihn, fod by the Yangtee

River, helps irrigate millions of heotares of

grains and eothon in a lush agrienltural region
between Shanghai and Nanjing. When it’s
healthy, the lake also provides drinking water
fior more than 2 million people, and it sustains
one of China’s most important fisheries for
crabs, carp, and eels. The bloom that has
trned Tain mto a toxic nightmare shows no
sigms of abating and may last until winter,
expeTls say.

T'he ecological drama has far reaching
consequences. VIt safe to say that it's o pretty
serious problem, and not just in China,” says
Paerl At one time a villain lergely confined to
sall lakes, alpal bloomns have of late potten
serious footholds in larper water bodies. Paer]
wartts that lakes such as Victoria in Afvica and
Frie and Okecchobee in the Tnited States
conld be on the brink of becoming perennial
algal soups,

3T AUGUS T 2007

That could pose a grave health risk.
Some ocvanobacteria, such as Microcystis
agruginosa, make oxins that can damage
the llva intestines, and nervous system.

io :ym:uhmnﬂ i in drinking-water
s pose a direct threat to public
health,” says Brett Nr:'l'lm\ of the TIniversity
of Mew South Wales in Sydney, Australia,
Microcystis causes symptoms ineluding
diarrhea and liver failure, Reining in the
algae at Taihu, Neilan says, could help pre
venl disasters elsewhere.

Ttowann ™t long ago that Taily enjoyed a
cleaner reputation. A popular 1930= song,
“Taihu Beanty,” boasted of “white sails
above the water, green reeds along the
water, fish and shrimp below the water”
Back thea, sayvs Paerl, ‘Taihn rarely suffered
blooms. Now they arrive like clockwork
every summer, forcing locals to resort to
bottled drinking water.

The root cause of Taihu's ills is an acon-
rnudation of nutrient-rich sewage and agricul-
Tural rmolT in the shallow Take. That resulied
in severe eutrophication: a surfeit of minerals
and organic nutrients that nourishes algal
growth, Unusually hot, dry conditions in
early sumimer appear to have been the spark
that ignited this years bloom.

After the bloom reached nightinarish pro-
portions 2 months ago, cleanup crows
skimnmied more than G000 tons of algae from
the lake and lzid a polyvinyl chloride barrier
to preventalgae from getting swept into pipes

VOL 31/ SCIENCE
Published by AAAS

that funnel water to a drinking-water plant.
But some organisms still seep through, says
Cin Bogiang of the mstitute in Nanjing, and
currents cannot flush away algas in water
enclosed by the barrier

Simply “cleaning out the algae™ will not
solve the problem, says Qin. He emmphasizes
the need to reduce nutrients, especially
phosphorus amd nitrogem, in the apricultural
runodl and sewage, Pacrl and (Hn are con-
dueting experiments to determine how much
Autrient concentrations must fall 1o arrest a
bloom. They also hope to unravel the dyuam-
ics of bloom formation. “The reason we
developed this collaborative eiTort is that we
T sinilar problems in the Thnited States,”
says Paerl. “We thought, *Why not combine
our expertise?” ™

Oher researchers are probing the moleou-
lar biology of cyanobacisria toxins. With
global temperatures rising, warmer surface
water leads to less mixing, which favors the
growth of toxic cyanobacteria. Deciphering
the toxins” biologioal role and how the envi
ronment influences their production may sug-
zest strategies for making blooms less ven-
omous, Meilan says.

Cwvanobacteria have a long history of
acquiring remarlcable adaptations, such as
nitrogen fixation and gas vesicles that keep
thern afloat and enable them Lo ontcompete
dintoms and green alpas for lipht and wotri-
= They can lie dormoant i exiremne cortuli-
tions—surviving droughts and frec
then roar to life when conditions improve,
Cyancbacteria are “very tough,” Paerl says.
“They're the cockroaches of lakes.”

“T'o control Taihu's little green pests, the
povernrnent in the nearby city ol Waxi crailed
an pppressive recovery stralegy. The plan
promulgates tough ernissions standards for
phosphorus and nitrogen for factorics near
Taihn and requires the installation of fact
that remowve nutrients from sewage. Nutrient-
rich agrieultiral runeff would be stemmed by
banning chemical fertilizers, pesticides, and
detergents that contain phosphorus or nitro-
e, The amount of elean water pumped from
Taihn is projected to reach 1 million tons per
day by the end of 2008, and industries in
Wouxi sl meet a water-reeyoling rate of
TH% by 2010,

“There's no doubt that Taihu is going to
be a challenge,” says Paerl. Degradation of
the lake's water quality was a slow-motion
trpin wreek thet played out over several
decades. TLmay 1ake many morte years Lo
banish the hlooms and bring T the Taihn
Beanty of yore.
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Master Plan for comprehensive Management of Water Environment in Taihu Basin

. The "Two Guarantees" goal

EAW—EEK 2
Restore clear Taihu lake BRI/ KEZSE
Guarantee the drinking water safety

IR R EREFRHZ

Guarantee no large area of foul water
caused by Cyanobacteria bloom

L
Jiangsu

2008—2020

BSXKillREKRKIEESRE
AT ENNMFNE (KR

Guidline and fundamental basis

AL i Q-ii?;’;"’. N1 for comprehensive management of
Zhejiang 43 Shanghai water environment in Taihu Basin
before 2020

9
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The basic situation of Lake Pyhajarvi

Sdakylan Pyhdjcirvi
Surface area 155 km?

Mean depth 5.4 m
Maximum depth 26 m

Coastline 80 km (47.71 mile)

Woater residence time 3-5 y

Drainage basin area
Total 61,500 ha
River Yldneenjoki 23,400 ha
River Pyhdjoki 7,750 ha
Remaining area (small sub-
basins) 14,950 ha

o RRiBilEERINIMETIR
EgEBRYYlaneenjokisal
(£27K[X234.0 km?)
RERAIPyhajokiiE
(7KK 77.5 km?)
o TERILHETIR
EEBRIIR S LAE (Eurajoki)
iil, iMABothnianiE
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II &iﬁ;ﬁﬂm;ﬂ The basic situation of Lake Pyhajarvi

The total population of Pyhajarvi basin was 27389 in 2016.

There were 6900 people in Sakyla, 12000 people in Eura i(q\\‘ |
and 8489 people in Pdytya. ‘ﬁ:‘; | e
20165, REEHRIERAAL27389A, Her, Sakyla 6900 A, "”“Z 2 |
Eura 12000 A, Poytys 8489A. iy

N
Main industrial enterprises in Pyhajarvi basin are paper é\/
making industry and food processing industry. . pohjepatoket U
FEFRRE— EENRAETR, T RIAIa R j L
T, Jororm if AT
Utilization of water resources in Lake Pyh&jarvi include ' :w'hy': ?ﬁ_ :
tourism, recreation activities and fishery. = . |

REHRBEXEZKI T EEGIKEFMFFEF




II (_) 7.k%ﬁﬂ%i§tbﬁﬁ % WP1. Comparison of governance of the water management

> WERXRRLER. FH. BESENH. BREEMKEER
XK, AESEKEEAR. FFEEXTEE

» Relevant laws, regulations, guidance documents,

e NI

background information and water management K i R N
related plans were collected, and communicate with T Eseeleieits
water management personnel and stakeholders K5 Pe b 3

> HIE T XU RIEIR

» A comparative study template was developed.

AlFRIEESs]

Key actors and

JEXE SN TFRTHIE

Legislation Permitting System
stakeholders

B SHaE{FREI IXKEEBR

IKETERIT
Public-Private Environmental KEESET

management units

Partnership objectives
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Both lakes have strong network of participation

of
>

actors.

In Taihu basin, the watershed management
coordination mechanism has different levels of
participation from provincial and inter-ministerial level
to municipal level.

In Lake Pyhajarvi, the stakeholder participation is
strong both in regional cooperation group of South
Western Finland, and in Local stakeholder group
including local municipalities, companies and other
interested parties.

AR S EIRAAZ R 7 BSES 5 E ML,

O

O

X, REEEENESERREER. SREHEER

ARENSS,

ERGEiAEL, S3=Pargath KIS S1FRRLAIN ZithFmiERE
REFFEIMHER. EUANEMRSEBAVEREHASFmERT

RIS SHEMRE.

WP1. Comparison of governance of the water management

8 (’ Ympéristéministerid 0
Shanghai % Miljgministeriet LU k@
~~ Ministry of the Environment

w S Y K E NATURAL RESOURCES

INSTITUTE FINLAND

TBA @ Ministry of Agriculture and Forestru of Finland
piipa L5 b’ Centre for Economic Development,

Zhejiang Jiangsu Transport and the Environment

CHINA

«  Key actors: MWR (FEKFIER) , TBAGKFIZBAMARIHETRR), Provincial Water
Administrative Departments(&%/K{TEEIESR])

« Stakeholders: Goverment, water user, the public, research department

FINLAND

« Key actors: Ministry of Environment and Ministry of Agriculture and Forestry,

National Research Institutes
Stakeholders: National river basin management work other ministries,
VARELY, SYKE, Municipalities of Eura, Sakyla, Poytya, Oripaa, Loimaa and

Rauma




II (_) 7k%ﬁﬂ%i‘jtbﬁﬁ % WP1. Comparison of governance of the water management

The regulative framework for water environment

protection is strong in both countries.
P EREE 7 REAKIMNERIF IR ETEL.

R IN I

e A I i [

K i e e siag RTAEIRE P2 )
Kis bk
.
In Lake Taihu:
« National Water Ilaw, Water pollution
prevention and control law, and

Environmental protection law
* Permit system
* River(Lake) Chief System

KN ——aKE, KSRImAEURIMRE, s SRR X
MEEA. PFANEH RN R E AR 7M., Lo, FnEEss
kRS ARH” TR ERES BRI RER T RERR.

(HKZE) (119/2007)

(1EERy %) (763/1994)

(IR ERA%)  (2014)

(R ETEFI G FAOS AR ZE)  (1299/2004)
(KZEZE) (587/2011)

In Finland

« EU legislation

« Strict permit procedures and regulative
framework

»=—TRZRCHLENEREm AR, FERNAFBIAEEHRIIAGE
FESIETVENEERY, o, TFRIRERERETEH, —ARRRX TR
BEFNFIBSWHEIZE LRR, XBEREERTF LRI E,




II (_) 7k%ﬂi&%y‘jtbﬁﬁ % WP1. Comparison of governance of the water management

Despite the strong regulative frameworks, some
development would be still needed to the legislation.

FRTYIEBEDRMEER, ZEENERIDATE LR .
2ieEMEFI TIS/KEVKEINE, FEBREI5R

» There may be need to tighten the water quality norms of %Ea:lll—k*'1zlxzé"z—|: FELEE] J"_EI’J”"”" EEID N\ EZH
municipal and industrial waste waters, and to have all BELUMEEHTE RGN, 52, BASREREEE, FaiiE
facilities under the regulative system. The supervision of Eé#ﬁééﬁ?&i&ﬁﬁﬂﬁﬁ%ﬁﬁﬂﬂEl'fl'%R Jﬂ;'9|~ i
permit system needs more resources to make it more D203, AL SRS BR Zg;ﬁﬁﬁé)bﬂ,ﬁ
efficient. E’JE/T\iﬁiFDmfF_J%UF;, HEMHOS =RERZNEER

(Belinskij et al. 2019),

» This is also the case in Finland, the supervision of
permits is not effectively finding possible offences of
permit conditions.

» The Finnish legislation should be re-evaluated in order to
facilitate the review of existing environmental and water
permits on the grounds of environmental objectives in
river basin management (Belinskij et al. 2019).




II (_) 7k%ﬂi&%y‘jtbﬁﬁ % WP1. Comparison of governance of the water management

PPP model

> In Finland the PPP model of Lake Pyhajarvi is one of the first cases private companies have been voluntarily
participating to lake restoration.

» The “intermediate organisations” are crucial in connecting the local people and actors with private companies and
other stakeholders.

» The model is capable of running a continuous portfolio of restoration projects, and getting funding from external
sources to support the local work on water environment conservation

However...

» The challenge of communication needs to be overcome. How to get the private companies involved, and
understand the indirect benefits related to the “investment”. The private actors need to be more tightly engaged
through direct meetings and stakeholder groups.

> E5=, REHNPPPIRINZFAERVBRIIAERBESESRE—MZEGIFE—. FMBA "hEHER" RER, LGSR,
BEEESHAR. SEEMEEWIREMAZEXRDSE, SRXEN. XMENALAS—MEEMBIZITIEEGRRHEE, MINEE
IFSRENIS 23 K STHE MR 75 KIS RIP A,

> PR, AT ERGMFIPERIIHE REMRIPPPIEL(, WNselRAC M EAIENS, AR5 IFASEWANG, FHEEEBRRE T ERIEHE am?
XEFAASEEBFERZEMNS SR ERNEK. AN @mBEXRTHRRFE.



II (_) 7K%IEH%y‘jtbﬁﬁ % WP1. Comparison of governance of the water management

* The information sharing between actors. Sometimes
it is difficult to get the sufficient information even . W
inside the state administration, from different

administrations.

* In Taihu the participation of NGOs and the public is

not very strong.

. B AERESEX S T ANEERE, B, B |
EERTRESEARNE, R FRNEEEE A V&
BIRBIES, ARl EAPRESS, MAER \% J
. KRG, LR IERRHEA,

. EAHRE, JEBFESRIANGS SH AR,
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Suggestions {&i¥

Strengthening the implementation of the
legislation, and more developed methods
and resources for supervision.

Improving engagement of actors and
stakeholder and information sharing.

Promotion of PPP model in lake restoration
and bringing the indirect benefits visible.

WP1. Comparison of governance of the water management
+ SBUAEANLHE. SeEmELTAIRIR
- EREEEIREERS S STEER
=
» PPPIRZUIESIBIZ S PRYMES MIEJESImAY

il




II (Z) : RIS ELIAS Nl Characterlstlcs of the basins
- IR AIR S AR A .

» Relevant data and_reports about the zmmmnm il
characteristics of the two basins were

R R . = 1995-2016 &4 fa i

collected and analyzed. -

S RIEASIEXT LA IENR, FREXTELEAR, E "ll
- Ilmﬂlmllﬂﬂl

A\

» A comparative study template was
developed covering most of the
characteristics.

IFFAERSEE T

IKEIER BRI

Comparison of o
, Utilization of water
hydrological
o resources
characteristics

iRt I A RS RO

Comparison of nutrient : :
Comparative analysis of

sources and fluxes (circulation)

within the basins lake ecosystem

SR s (@) HHER.
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Total phosphorus
35

» The ecosystems of Taihu and
Pyhajarvi are well studied and there is
a good knowledge base for the actions. RIZEEIER CODu B NH-N | | H““H H HH“ l ‘

> In Taihu, many monitored variables “= 022 e i s B 3EEE2EEEEE oo
indicate that the water quality has e )
improved. 011 o

» In ecological status classification, Lake w0E 20075 2007’ z!ﬁ o
I
moderate. The general usability of the e
lake is excellent and fish production 1s 200mn| .
high. I I,r I I .
N T
%FE&?F*DEF':EE’J'UQU\O jtlﬁﬂEl’qu::‘l? ||/— J Water quality variables of Taihu
J.LTj(lﬁHﬂ(E:EEﬁEBQ IzT, (2007, 2017) Water quality variables of

Pyhajarvi (1980-2018)
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» Both Taihu and Pyhajarvi are and have been
affected by human actions for centuries.

» They are very shallow and this makes them
vulnerable  for eutrophication.  Shallowness
magnifies the role of internal load and
resuspension.

- KR EREELZEIART AN, HES
HBEFHE.

- BNHEMRIR, XECIIEZEERN. ZES
KA ERREFIEFTZFHIER.

M deptha...
€an deptng ..
N
5 4m [ Pyhajarvi catchment area t\ﬂ S
. ~ Field SEEON:
f
Bl Population centre g
I Other
® Pyhajarvi Institute
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» Phytoplankton is the most visible and significant indicator of Quantity change of cyanobacteria
eutrophication in both lakes.

» There are annually massive cyanobacterial blooms in Taihu

and they are the topic of public concern. 4008 2917
> The share of cyanobacteria has also increased in Pyhajarvi ﬁ
due to climatic changes since 1990’s. m

> Especially inedible species for zooplankton have increased 2010 2011 2012 2013 2014 2015

and this is disturbing the classic zooplankton-phytoplankton
top-down food chain control.

Phytoplankton biomass

4,00

3,50

3,00

2,50

I EEE NS SRS EESREMNIER. ANSE
HEARNIEEETE, REARSTAED, BT 1990FRLIE
SIS, PyhajarvichIEAEHARBARIEN, HRIETE
SIAE] R FRROIRS TN, IR TR AT - e
WIES T RO,

2,00

1,50

Phytoplankton biomass (g m~)

1,00

Year |.n deep \.m:ier layer,
link to climate change
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Suggestions {&i¥

» To maintain the knowledge base of these ecosystems and share all the available information with all
actors, including public.

» Understanding on ecosystem processes related to eutrophication should be further improved, especially
those connected with internal loading, total phosphorus, phytoplankton and climate change impacts.

» Sufficient monitoring and research resources for this should be guaranteed.

AHIFINENESRFUANEMMFA SFAEXS, BRAREEREIVKRENEERtoEERN. H—F
RS Zﬁﬁ%‘%&*ﬁ?&ﬂ’ﬂiﬂ&%éﬁﬁﬁ, FlREWIR. B FFEMRSIERZEWEXRE. REESERIEN
NIRFREIR.
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WP3. Monitoring and status assessment

> SFEESHrOKEmE. REsinmE kK ESINE mIR R U Delmme—
BOBUAR S RS A T4 PSS

» Current situation and mechanism of water ecological ﬂtﬂ
environment monitoring system in both basins were compared % ool

> AR AH ST KRR E SR 755 BN &
tetn, 1R AT BESUHAYS RIAIEIN, b

» The lake water ecological environment assessment methods

and evaluation indicators adopted by China and Finland were
studied, and possible suggestions for improvement are

expected ’
W5l Monitorin USTUBER WSTSHRAR WK &y, e
WA MUAZIE T |

& pd 1 ok - £ -
\ 3 B ACElEn oL
e o tig
s E A MG RRE. — MR ;
g M = oo i "
KR, IKESVFE R I & *’
: o e 3 -
’ i s 5
$ )

Water quality and ecological evaluation system

(AL R e

Analysis of measures to optimize monitoring
and evaluation system

a
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2
5
., 11f i o
B h Mol 2 :
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gy e 17 W
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» The monitoring for both Lake Pyhajarvi and Taihu has been going on
for decades and there are long time series, and good data from the
past (many decades). Many parameters have been monitored and

they have been used for the evaluation system for lake ecological
status.

» There is currently possibility to
use variety of monitoring methods
like remote sensing, automatic
measurements and water samples.

> ESRH KN ENERHITT
M+, MERERIIRK, 3K
W7+ EFHREFEEE. millay
RS BESIR T IF G
SEIRIFAONIA, AN AR L
f&ﬁ%ﬁ%ﬁ%@fﬁlﬁ@’ SRl Monitoring sites in Lake Taihu

)

(E) 7Ki$iﬁh'§ﬂﬂ$ﬂi¥{ﬁ7‘iii§i§ tbﬁﬁ% WP3. Monitoring and status assessment

it % ol od AL
iy 3 . -
o P
8 Fontaing pain. woelkord oo ah P
¥ Fenteng b reenchan Dot R e e
B Fonmeng she ke ey B
|:|l\.:.-lllllll'l o] e ] L g
L 5 T l - ey
i = e e L " L LA ol o /
- -- 4 - - ) -2 1 - r
ST O SCT LT s Wl e L AL i - b5 a5
aater £ ol - _-_"._'.__ T T I.'.. -
CwaHanal -3 £ AR e S, L T gr. P P i
i . i . - PR o W X
B st pivciicnisn shs JI' * I.%F.;iﬁ' : e ¥ f.q_- : E
= e Sl e - I SR R
iekiho=i Ty HERLE RS e <y ST
P ] E ey o - FRMET o

o peiay

Monitoring sites in Lake Pyhajarvi
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The evaluation system is well developed
both in China and in EU.

Status assessment for Lake Taihu

Water quality assessment .

RSSO R EFEFRER Y5 R T RFARE. « to evaluate the water quality of stations and water
bodies according to water quality standards,
IARTRIK B « to evaluate the water quality of water functional
o RBIKEFRERITILL . KA EROR I ; zones according to water quality objectives.
o KRNI EM L, XSWERKRBRATKID . . _
85 K ERIARTARAN The evaluation of aquatic ecology:
. biodiversity, biological integrity and health status of
IKESVEAN: \ s ‘ rivers and lakes
o EYISFEETHN. EYTEETN LSRRI '
;Ri;lzﬁl\%o :f};’fl — B 201648, 2017 EA S ERDE

S ERESEETR, THDESHAEENL,

62.1 T
A— ~ =

61.5 i
=

g2.0 4
61.5 - —
81.0 4 E‘ﬂ' 60.8 81..0 2
—
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The evaluation system is well developed Status assessment for Lake Pyha&jarvi
both in China and in EU.

(E) 7Ki$iﬁh'§ﬂﬂ$ﬂi¥{ﬁ7‘iii§i§ tbﬁﬁ;ﬁ WP3. Monitoring and status assessment

« The status of each of the biological quality elements is
LHAESHAR R E P EMEGRIEE] T RIFIIRR. assessed by indices that are calculated from the

species-level monitoring data. For all indices national
reference conditions (species lists), reference values and

RS A status class boundaries have been established for
RIS LSRRI T S S A Saue gass
MRBBRIORTS, FIREATEIEA 7 HETETT TaRe LYPes:
%i%ﬁggggﬁig%%ﬁ (HIH5IR) . 2%E « The status classification across the country is done
S22 A2 B SRR, . o o
. S EEEIRR S SR RIS S S AR F)ased oln national guidelines and Ieglsla’Flon
EE (FKIEZEHSS, WFD) BUBTHESES A8 implementing the EU law (Water Framework Directive,

WFD).




(E) 7Ki$iﬁh'§ﬂﬂ$ﬂi¥{ﬁ7‘iii§i§ tbﬁﬁ% WP3. Monitoring and status assessment

> There are still many parts of lake ecosystems, which are very . lﬁHIEéEIU\,Z%QEHIJ]}F&“ PAFAEMELS I
difficult to monitor. Generally, there is not enough resources ST =P A AN b AL ”"‘Hf,

for monitoring spatial and temporal variation. . S
° | | e AWK, RS RAE—
> Algae bloom forecasting and warning system are big E AR,

challenge especially in Taihu.
- BRIERBEEACH SR8 RETERE.

» There is not common database for Taihu results.In Finland,

there is a common database where Pyhajarvi data can be E/Eg_}ﬁﬂg”_’“ Jggéﬁgg ’ ;;éggﬁgg

stored and shared. But not all collected data is shared
RIEHEEREEAImB X h AR =,
between actors.

» In Finland, the lake monitoring made by administration has * n:EﬁﬁBI‘jXT}ﬁﬂfEIE']”" WITAEBFriRY, it
been under reductions and there has been budget limitations W TARFEFRE RS,
in implementing monitoring.




Suggestions {&i¥

> Itis very important to continue and further improve the long-

term monitoring in both lakes. Resources for funding should
be guaranteed.

Establishment of ” environmental observatories” with
intensive monitoring both in lakes and in surrounding
catchments, for both spatial and temporal variation.

More parameters (e.g. SS, DTP) should be included for
river network monitoring.

New cost-effective monitoring and data analysis methods
should be taken into use. Continuous measurements with
digital sensors should be made around the year, in
Pyhajarvi also under ice, which is still a technical challenge.

(E) 7Ki$iﬁh'§ﬂﬂ$ﬂi¥{ﬁ7‘iii§i§ tbﬁﬁ;ﬁ WP3. Monitoring and status assessment

PeFH—S N ER TR mNARE
BE, FNZREZEKE.

FEEY MR, FESEMEE
A TR RN, LT =T

NEIEEZSE (HIanSS, DTP) LU T

Mllk 3
IMM]1To

RRFFRISU USRS 5%, &
XIAER SRR R, [FRT,
N e i PR A E R R TR TR IEER
WE (RIREIKER) .
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WP4. Comparison of pressures and demonstration of practical water protection measures

BN AR R i K I R A £ 22K
573, ESIMIEREZE

« The main driving forces, pressures and impacting
factors affecting the water environment were analyzed

- DITHRIEEREEVKIMNEGSIRIREE. Mk

iR BRRAESS
« Existing comprehensive water management measures,
planning management objectives and tasks of the o Baselinelobserved
basins were summarized 0.8 5. O R
s = e : D odorts 509 %
W & 03 : B Good 48.6 %
N ,— —=— L, M (e o N (W . 3
. NEFRMKESESEEHTTRAN Ll Ll
«  Case study of water ecological restoration measures R
carried out R W

Compliance rate of key water functional zones

56.5% — >8.3%

=i

Measures

IXz073 E73 A1

Drivers Pressures Impacts

407, . Jarget by 2015 40.6% -42.6%
—————————————————————————————— S s e e O T e T
- R0 = 32.0% 33.7% ‘

32.0% —
o 29.7% | ’

22.5% [

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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WP4. Comparison of pressures and demonstration of practical water protection measures

“orivers [N pressures | tmpsce [l resoonse

ePopulation and e Industrial point e Eutrophication e Water
urban source loading e Water supply management
development :
Economic e Agricultural eHuman and measures
[ ] . .
Development diffuse source animal heath *Water
loading eRecreation and protection
eIndustry _
structure eHydro- tourism Measures
e Agricultural morphploglcal e Industry -Cllmate'change
cultivation alterations adaptation
eLand use °......

eFisheries and
aquaculture

eClimate Change
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WP4. Comparison of pressures and demonstration of practical water protection measures

» A lot of actions have been taken in both basins to implement
the required measures, and improve the status of water
environment. There is good understanding of the pressures
related to external loading.

» In Lake Pyhajarvi catchment, the circular economy system is
set up, and is working.

» Due to the actions taken, the external loading has been
decreasing in both basins.

PN ITRIERREN T ITEHEE, SEKIEINR. XS ERaEE X
REDERIFRITE. TSR, B TEREFAR, HIE
ERIEER. BTRRENATENE, PRI MERarEEBEmD.

AR E AT E
(EFAERT7IMNAR , #5518 X462MHE )
Ten kinds of comprehensive treatment measures were planned
771 projects in key management area and 462 projects for other areas

Tk ==FEEbaE
Industrial point source
pollution management

FRFA7kZS

Drinking water safety

IEE R IMRAR (MWiSEE )
ST
Drainage project to improve

Scientific and technological
research

CIRCULAR ECONOMY OF FOOD PRODUCTION IN SATAKUNTA

« 229 compani
WATERS EerT— FOOD INDUSTRY o Blargecooanies.
wwwwwwww of FISH RAW MATERIAL "
nutrient loac -
. us an

nitrogen

RAW MATERIALS

ushrooms.

BIOENER ROD MARKETS /
CONSUMERS

ANURE

COMPOST
MASS pnoy {
TRAFEIC [BIDDIESEL

BIOENERGY /
COMPOSTING
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WP4. Comparison of pressures and demonstration of practical water protection measures

» The challenges include quick land use and

population changes, especially in Taihu Basin, ek B A iE s ER T R BRI AL
T, IR R SHIIMER R,
AR ERT, AT FXEAEE AR

» High external loading in both basins,

» Quantification of  internal loading and AR B S 2N ENIRTRAEAES
resuspension is currently not well known in both of
the lakes. I N N
a7 l’/./ —:’E\ 1,66 /—;'-_x%
' a ol o QP l =7
?.I-‘?:" Total phosphorus /__:) Tolal "‘“"“f'e" 5 y _\>
éi:jx —‘ ‘  ogs e | b L1 y l“‘ Unit 10,080 tons
o= - HWH LN =

The polution load s calcuaed from the iseprated waler quaniity data

construction land 1
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WP4. Comparison of pressures and demonstration of practical water protection measures

» The knowledge gaps on the effectiveness of the
measures, and the monitoring data does not enable
analysis of the effectiveness.

» The financial resources for the implementation of the
measures are too few.

» There seems to be need for new techniques and
innovations, as the environmental objectives are too
far to be reached with current measures.

» Climate change brings its own challenges and
adaptation needs.

AT EMEERUERIARIELRE, LIRS
WEHETZH TERNED T

SEREIX EAETERI BRI AL,
FEFRFAMEF, RABRRYE
FEIIT AN BESE IS B 1R,
FERRNERACTT R
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Suggestions FEi¥
» Improving the understanding of land use impacts
by modeling

» Promotion of circular economy in Taihu Basin and
Finland

» Improving the knowledge base of effectiveness of
the measures

» New techniques and innovations in quantification
and reduction of both external and internal loading

» New techniques and innovations for algae bloom
prevention

» To identify the significant pressures for the waters,
targeting the measures into biggest pressures

» Secure financial resources for implementing and
maintenance of the measures

B RIS XS TR R IV IEAE,
MR KGHIREFIS =BIRE TR E.
H— e E A E R HIRTIR .,

F B EINR R IR e A — 2T AR
MEUFTIEHE.

A RR IE S Bk SR A RIS RN EU S HE.

REXZKENEXET], KiaEBIRENEK
E73.

R THIAERHEIERN BUR R,
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WP5. Index system(s) for evaluating water management (DPSIR)

Drivers

> Based on the drives, pressures, states, impacts, and i
reponses factors proposed from WP1-4 research, P anen

H H « services * number of stations
applying DPSIR framework, a comprehensive e et
. . watreyr'mtensw've Clim:ter :h?nge
evaluation framework for water resources management e,
o o ] Responses coree andprecipitation Pressures
were initially constructed and preliminary tested in both _ o _—
Technological . Economic Point pollution fron_'u municipalities Rural pollution from
. * treatment plantand connection « water pricing * shareof population nonconnected population
b a S I n S . E‘Z”t]l;;zgg;?‘;? ::\EZ;: : state subsidies a?sr::rlleacrtgzds E; ;e\ﬁagggetwork, + dischargesof P, N, BOD
' * water saving taxation +  effectiveness of wastewater Agriculture
. regu\apon of water systems Social treatment plants + NandP loadings
: _reduc‘t\on Offter‘;%c:r:frne . 9ducat'\op Poin pollution from indust X erosiog fici
;::;ZE::EZ:dTreuse * information . Iozdingsfrom hl((eavymeg\s water e \menf:y .
a g N /\ : eros‘\ondcontro measures Z@Wﬁge net\héot ,’ t—lydromorphol_oglcal alterations
HEFEEl—E2EHMOHREENEEFENEF, E T pought R ter [/ o Samsandaies

management measures treatment plants + irrigation channels

FTDPSIRIESRIRAL, (I DHEIE T KRR
WOKEEEATIEIRER, FoRIERS
*Dj&;ﬁﬂ ;ﬁiﬁkﬁ@lﬂ% e Blooms atersupply e emrations Y vatiabilty

« affectsonfishfauna <+ energy . egological indicators « water use
(for migratory fish) * navigation « water level fluctuations
+ fishery ¢+ flood and droughtvulnerability
Health + agriculture (irrigation) * environmental flows

+ waterbornediseases + floodanddroughtdamages

Sociological
+ changes in economicstructure
+ recreationandtourism
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WP5. Index system(s) for evaluating water management (DPSIR)

P — = 2 : Identification of significant pressures within the (sub-)

The signilficance of Lhe drivers and benefil faclors for Lhe area

Present Until 2030 - e ~ _
H H HY = What is the sifnificance of the drivers/benefit = T=E by cxpert fedgmest weing
[ ) Va l Ia IOI I 0 e SI I I I I‘ a I I( e O e factors for the arca in present (2019)2 1 = not significance 1 - importance decrecascs the following zcole:
How the significance is expected to change until yeaZ = some vhat significan2 = importance stays the sa The hoald Be =upported by the cvidemce of
5 - slegnificant 5 - lmportance lncreases . N n v
4= cxtrencly significant monitoring. mcdclling ond other pozzible zourcexz of prezsurcs
- i y. Cop coolyziz for prozzurcz roduction iz rocommcndod.
Benefits of aguatic How to measure the The significance of | Estimate of bemefit
ecosystems in the inportance of bemefits per |bemefit factor in the| factors impertance in
Professional P P——
fishing and |L-70or of presfessiona 3 3 3 3 "] 3 =
fishernens and fish farms 1 Poit saurca isdng Betriczts Su did zolidOrgomic metter Hormful msbrtomcer
aguacul ture
L1 i = Liromn waeom wane = Q 1 o
Tourism  |Water tourism, fishing tourism 2 3 P — 2 2 F 2
. . . . Water use in [, o 1.3 Pk IR plarin 1 Q 1 of
[ ] agriculture, |, icipal water supply facilites L8 P iz 2 v 3 1 3 [
13 muninicipaliti N 1 2
g i using surface waters, water use L F 1 F 1
= By |oor iEigmiden L5~ P - s Smoy 1 1 1 1
- Land and L7 P e e of F of 1
H H 8 property  |Number of water front properties 2 2 -
within the (sub-) catchment e e 5 : 5 :
immi Humber of swimmers 2 2 L3 Rz Do L 2l L L=l
Recreation |pumber of recreational fishers 2 2 20t cudng Eatrizmts Da id zoliiOrgemic metter Borafal msbrtomccr
iching e PR — 3] 3 3] 1
- Hunber of hoaters, canoistis,
B(_)at)ng, arnd people sperliog thele Line 2.3-Ciffuss - el i 2 i 2
canoing, OheT|on the heaches (enjoing the 2 2 23 D Fray 1 o 1 of
. water sports |l - - 23 Dt Trarmmas 7 1 L] 2
« Assesment of the effectiveness of the et — e : : : 1
& | and ecological Nature conservation values in 5 -
= status of e 25 L - DS MU VR S £ BRI P ] i b 1
= water 27+ CFfusa- emasghact denaddon 1 [ 1 9
- - - - - E lg:u} axl.d ;l'lna }dmaalth effects of water f 2 28-Cf A F [ 1
& physica cod protection 7
measures in reducing the identified BE 1 2 : I : : : J
8 safety related attractions T 10- T D kel ] kel el

pressures Importance of Drivers Significant Pressures

Effectiveness of the measures in reducing the identifi 4

Not effective but used - ] Effective and in use -

AN A — 1. Replace the list of measures below with the ones relevant for the sut d locati Optimal
° M/ X \ 1 2. Using expert judgement, estimate the extent/scale of the measures plaa=Fully utilised. In the a: consider resllocation - | preserve these
-L ) I - 3. Assesh the effectiveness of the measures in reducing individual pressxpert judgment, and vhen pi of resources Domestic waste water freatinent
= !

. Contoled ramsgeanargston|
0=not planned/utilised 3 yoy - Controlled drainage and irrigation

\I:I = 1 =slightly utilised (<30% o L
° 'L I :t 2 =Semevhat utilised (30-60% ohstructed wetlands
7N tilised (60-90% of poten —

4=Fully utilised (>90% of p¢

o

alkofuse

Constructed wet\ands} Organic farming and reduced use
. f P
/ of pesticides
AN D & H > 126 13% 3 ke ki i
° \ \ A 1 organic matter Hazi — N ————
\ s 5 1 1 ‘Peak runoﬁ‘contro\]
A ector Measures Anount/Scale planned an(Point SourcDiffuce sotPoin Removal of vegetation - -
. Buffer zomes 1 0 3 — 1 Effective but not used
g Constructed wetlands 3 0 g ———— Noteffective, not used - -focus here
£ Vinter tine vegetation cover 0 0 2 Dredging| o action required | Buffer zones Prosessing of manure
% Optimal fertilization 3 0 ¢ 1 \/ . 5 N —
f 5 L

T Controlled drainage and irrigation 3 0 4 — ™
[ . / Overland flow \
2 Prosessing of manure 1 2 ¢ e st \

Organic farning and reduced use of pest 2 0 il Biomanipulation / fishing | L )

s New local wastewater treatment

Buffer zones of logging area 1 0 1
N Winker time vegetation cover systems for scattered settlement
b Buffer zones of forest fertilization 1 0 z 0 - . .
I
$  Overland flow 1 0 2

00 10 i 20 30

8 Peak runoff comtrol 2 0 H Effectiveness

Effectiveness of the measures Impact of the measures




Bl m. FRERAMETE Next Plans

IREFREIRLE (20194 [K) Expected outcomes in the end of year 2019 are:

« Improve the final report
« =E=4O 7 e
E o FIERRES, « Revise and Improve the DPSIR based matrix system for

+  BEGSEDPSIRIFHNMAS ) linking the proposed measures to the identified pressures
1) @3/KINBENS BB 2 BRIELR i) assessing the benefits of improving the water conservation
2) SIFHEKIME IR ES iii) identification of implementation gaps
3) AR EE SRR e « Suppose the suggestions for improving the water resources

management and lake water quality in Lake Taihu and Pyhajarvi

«  RENENBIIEEHKNE S IEETEEREIN

STEAR A

Improving knowledge base

EinE HEEE

Improved governance Improving management




98, BRSS=8(FRMEECHIRE,

HUABEREZBUEAE ZMERSIERNEERHARA

&, #2019 ££~20214F

ZanEnESEENRNAESEER, NAEE
H (WEZR. ik, =0, f#)  ERAR, 1TI
B, AFEEN. HEITLEIS o ERE I ERYE
REW, LERASEHIZEEEHEHBEREEH
EBBERIFRRST

Based on the results of the first phase cooperation,
the next phase research will start with the
shortcomings and dilemmas of lake and basin
governance and management, and policy
recommendations will be proposed from different
levels (such as countries, river basins, macro, micro)
and different aspects (sunch as in technology,
administrative management, laws and regulations,
mechanisms, etc.) , providing support for new policy
formulation and improvement

PYHAJARVI

INSTITUUTTI

SY K E

MERSE/NEREHAR NS, S LARER
S=. BPRIAXHBMRENEES, BT
THBEREZ N AT AR

Plan to jointly establish a shallow lake research network,
combining the Sino-Finnish bilateral research experience
with the Dutch and Estonian lake research experience,
and further enhance the research results of policy
recommendations
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THANK YOU FOR YOUR ATTENTION
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