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MEEVE | FEDIZFLERL Tz, — T, ZNHDOIBIEIT, BRE TRbEWELZRL, &biERIThivzin/k LHE
(1935 4F) PIBRICTERSNT= 2L Z R Lc, ZIHDRERIT, A BRI ENAS WIE OBREEA REE 2 D ER LUl

{TEHEAREIZIRL TS,

1. Ui

NRITEBOWEBRBEIC 52 D BIT B oRBF0T5
BB OWEN . A OBIEORE/NMe L | 22T
Do 2D X7 NARI7RIMERE OEAIX ., TR F
B D72 b ARIEEI O -T2 5T TIofE
TEL Tz, ZO—FIEL T @A RoAK A I, 17
FUXIT PR AEBEE LT YR TNz iB K THICHE
WD BREEN K ES AL LTZ AT E L CTh<nbh T,

ARHAME, BEPE N ITALE 3 511 CL BLRTIL,
K& LB X OE iz LT, R A L TLAIR
KITHD (Fig. 1), ZOFEKEREEIL, K HBICAEESR
KBREFEAL . LB LRI C, TR AT MRS
RAED ok fii7e 2 EEEZEY B Tnd, EbiZ,
B RBZIE, RS E e & D YA R B A
BLTunal

DX AWFZ KRBT LSS LLRTO K A L,
BIKBREE Tho72, 1664 - (LT RHR) 12, SEITE S
HUEK A R EL T IR Z DT T2 DI A % T EK
AR ORIZ/KE G fokE) 2B L7z, Ziuckh, 4
PABDOWEK A K H NIRRT A, S5 R DS TR S
U BRI DRKERBE L /2o T2, D, 1800 FITiE,
H i &K H DRI, Wl L 23 5% (1835 4RI
FFAEERR) S, 1935 DO KEEDOIER THN T T
WD, LL72mG B KILOTEA X, 1920 4%
MNEDT=HY 7RI RN T | <o THZeuy,

AT a—UT, BEEAYOL DR IR’ R T,
U EDHERE Y P I ILS SN TV D, SBIT,
AT7a—/ VR, BBERE T T 77V T OERIC
FV.5 fLDEZAD ZHEFEENETLISIL, AT — /b
EBMLT D (Fig. 2), LT o T, AY ) — )UK HA
T—)LD (RS ) — )V AT a— V) 1T, Bk FER
BT CTakied, Sbi, Y hoRS ) — VAT a—
NV, B ORI RERE B I OB LEREOE TIH H
ARECHDHIEMN, FATHIEIC I > TRENTNDE, =
. KA MOBEEZ KBEO KR OB TTICHIS AT
XHEWIRFEND,

ZT T AR TIE, KA WO EJR A AR (=2 778K)
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Fig. 1 BF#R0KA . BFIREN oimKA, KAH
N ARTFEMGIHRKEZE D T, B >R Lh
SBEFMZEBE> TRALTL 5. RKOEGZTAR
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D

Cholesterol under anoxic condition I Cholestanol
HO HO ’

Reduction by bacteria

Fig. 2 BBRKBETTELANITIUTIZEDRT
O—I)LMi5 XA/ —ILADETRIG.
WZHRHIL , HEREM TR DAY ) — VAT o — LD il
EOKAICEB T AT KL RO E L ZBHZ
LEHNET D,
2. HE

KA MO OKEE 34m) 705 2 o7 ik
(SUI92-1 & SUI92-2) % 1992 AEIZERELT-, 27 DS
I%. SUI92-1 7 80cm T, SUI92-2 A% 85cm T D, [tz
TEBHE, A 50cm FTEME 2em Z 12, 50cm LL
B4 Sem T EIZ Ay RUTE, i B BEHE, RS
B ARk U,

HERE BT O A Y 9 HT1E . TMAH GC-MS {£%
Mz, K 25mg OHEREMEEIZ T 7V EITED | K
BT F T ATF T =0 L (TMAH) #REEE A Z —F
JVAHR 2 —R EL T nanodecanoic-ds7 acid & AL, EZE
TTEL, A—7 T 300°C30 AL 7=, INE:
HCNDICERICETHAEIL, Ekix, Bife=F 1%
FAWTHIH A7 B Uz, B S 3EH
VI W% | FEON 50ul DFERR—F VITEAREL . GC—
MS [ THM%ETIT>7- TMAH EICE>TELNA AT
B — VD AR LB — % FEATR SR 2 25 |
Iz,

3. R

K HHEREY 725X | 24-nordehydrocholesterol

(24-norcholesta-5,22E-dien-3B-0l), 22-dehydrochole-

sterol (cholesta-5,22E-dien-3f3-o0l) . brassicasterol (24-
methylcholesta-5,22E-dien-3B-o0l) &ZALHAZ J— /L7
BET, ZRBAZ —/VHIE, 40cm KOS
B SHUIAD | EAVLIRTIRIFZEAE BRH SN2 o7z,
AL )= VAR BREL T2 7 U7 DT
FoTHERINDHIEDD, 40cm HT-DIVKHHDIETT
BREDIREST-ZEER LTS, SHIZ, ZTNHDOATH
— VIR OONIZAL ) — VAT m— L HE W
AUHFALIL 7B A 7R L, 40em LAECIE, 20”2V Ml
% RJE T, bmWMEZRLU (Fig. 3), FRIC, &
FKECTRbEWEEZ R L8, T RIS CTAIRSR
IKEEN D ST Z LB R LTS,

AT )VIHERS ) — VIAD HIR O S5
L7 7 /v % — ) (3,7,11-trimethyl-2,6,10-dodecatrien-
l-ol) bR HSNTZ, 77V —/uid, BlEHEKILIC
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AR T DR EHMEME ICH KT M F~—h—Th
20 772 — /L, 40em ZHE I, FE) S 40ecm T
TR HHE L, 77 R — b AT I — )L AR D G Fe [
£k, 40cm 2 HIRITCEREO B MhEZ <R LT (Fig. 3), &5
(2, 77V — T, 18em JDTERVWEEE T, MmO
Bz, FHE Sem TicbEIREZ/R LT, k@ T
B IR DT, AX ) — VAT v— )L EE O[] S
LTV, 2T, ZO7 7 V32— )VOMEAE, o
a7 K0ESNTT 7R — IV OIRE S AT — B L
NQAY N

4. BER

AH )= VAT =)V B X O 7 LR — )L D
B, Wb, 40em A5, R TiRBRIE O A%
~U7Z (Fig. 3). L72i3> T, R 40cm (%, K H &
I 2 -2 B R AGE A B@ LRl H -5 5
2 BB, FEBRIZ, oK A MR T O RO E
B WL AT eI CIE, 9 40em Z8EE LT, 2D
RNEZATIE, HAKRROHE S ERNMEELT-DITx LT,
TNEVERNHEREY DD IX MK FEOEESE MBS LT
BHENTZZ 2R TEY, £ 40em 23 1664 FEDIRK
TEHEOBRHN Y -2LL TV, ZNHDIENE, AR
FETIE, 2D 40em & LT, KJEDD 40cm (23T TDKR
HERNRE DB BRI T2 EMMUEL ., R E R D
HZEELT,

40cm HMAEK LHICELRIVUKREB L OE AR K
OO ED THLEE X BNTZ— 7T, WT oD
FRAES | 1848 FDWEIER R/ DA ETIL, /hS72
iz 7RV = (Fig. 3), SHIT, ZNDOIRENRELRDD
E, Wb 1935 O RLKIE SEIK N AL DK
HEOPLR THFITHT-DRE T, ZO TR ERDLD
727K H DK et 72 B R K O TE A e bt sH 72
EEZBND, FEERT, 1926 005 1967 HEE T 1O T
WK Al CoRBFEKRILOE=4) 2 THEF T,
1935 F-DOMIKIED THFITE BRERBREED KR 2
T o T b DHEZ L TOBRL, Z i, ARFZER L
FEATIFFE T RO V- HERE Rk h D (-1 e Ri kD
FREENOEE DI, D7eet | S Hr S-SR
REICHT-2FRTIL, D KREIRBETRREOE R E
N ChH-oT-Z Mz 5,

HE T, ANHTEENZLEO T E ~D BT W DB
FAREEZDHERELTEX, 2T, e k&
2 NFEE T2 &b, BRIEA M E 5251213+ Th
HZEH KA OREFEY FLFTD D DI LN TETZ, —
T, I RA R A — L DO KER NRIEE) (ZOBEIT,



Brackish water Fresh water

17th World Lake Conference, Lake Kasumigaura, Ibaraki, Japan, 2018

Brackish water Fresh water

T AT Vi i
Events @ 8 & Events 8§ ¥ 8 3
age 2 @@ © age 9 ©® ©

10 OO 108 y [ IROR & 0.6 K.ﬁ
Es @ =8 P @ " 3z
oQ D000, 10000 10035 ) g8g
.QE 1 4 | 1092 & o4 B8
© os "é_'é_
25 = 58
£ 1 , o F02 23
g2 10 o0 < Fresh-water| | 10 é% 3 a §%
== Ru00d # Marine =g 3N g2
102 | . ; 100 3 L 9D 5000000000 §§
100 04 R
®) @ &g
£~ 751 o3 B8
Ry =2
a7 y 55
2o 504 L0288
82 i gs
£ 25 o P01 38
o D
0 o = L0038

300 06

f

r (f) oD
I e
2o 200 J 04 i
oD S s
£ 33
s 2100 L0228
L Oy 0o g0 T Q%

0 0.0

Depth (cm)

20 40 60 80

0
Depth (cm)
o Sul92-1
® SUI92-2

Fig. 3. KAMHEEYDIZERESN-ERROEL, 77ILRYV—IBEE, A3/ —ILIRATO—)LOFEEH.()

HEEICERT 2 EE(Coscinodiscus lacustris [01)

& Uik 7K#E(Stephanodiscus carconensis [€1)D% (mg on

a weight basis after ignition [mg on IWB]) (&:Z & L8, 19826); (b) 7 7 IR Y —ILEBE (ug/g-ds; L5
(1992)7; () 7 7 LAY —ILEE (ug/g-ds ; AHZ); (e) 24-nordehydrocholestanol/24-nordehydrocholesterol Et;

(f) 22-dehydrocholestanol/22-dehydrocholesterol Lt;

(g) brassicastanol/brassicasterol tt. SUI92-1 & SUI92-2

. FNFhoteTRENTLVAS. *Uemura et al. (1992). ** KFZE.

TEKLE) X, M RE L ZNE TSRS o7
BT, ZLSELTEN DD LH DLV AIREMEE S
ADMENDDHEE 2D,

51 FSCHR
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PR B AR E T ZEICBIT A WM AR R OET=X) T iHE

WA KRR Y, A &2, /INE L, e ES
P EE N AGRE T, 2 RSt — =, O A2 @A A B R I B 7 R

F—U—RN:AAFEA, B, Mk, [B)IHE T

£

BRI L — RIS EE ) O F IR IL DD E N R ORI T Y, 8 BRI SRR C e HIBH S e &1
FOWRIFE A LT=Z 00 B R A FETIRFORE - FAENED LN TN, ZO—BRTAE B TIE L%
MR, HIEE 57 MK U IR AR e A TS, WA Ct KA 1L S D A IR O i S HER S
BHZEIZEREHLERA~O TR AZ I S DA DG E- TD. ZIE LD SEHE & P T W OHERE
RIZOWTE=XI VAN ERS LTI, {38 O it B LV D &, 18 10 COHERS T &4 B, A%
B LS FREEHCIIBK P O S B DK 10%25 SR N ICHERE 28 M DTz, F818) 1 58 18 #1 X Gl
IRIE DK 50%, FEFERD EOBEF2 70-90%23 H) 1118 5t XTI L TV AR R BHT.

1. IC®IiC

B CIL B AR A F IR RO R4 A
MHED DAL TS, IEE UL — %I HEINEE ) 1o R i
BRI FE 248.9km? O [E N K KOIRJF THY,
1960 AR 51 B A= N MoK o i BA F8 72
IR IFE R Uz, F= 818 52 A 3B )1
TIE, FRICWR RS C R Pk O Ok K
D72 E DT DIHEDEA LA ED I, BHIO)A
OB ER A2 L 12 XD LD HH oo B0 & 9] 1 OO L
FALIZ X D80 1 OB Fo TR~ DA L4
BOEINL, 2SI R LETIRRTRED
BRI )X RAS~OREAEDEAL RN EAT. ZD LD
27 ENBHIFIT R Tl T L — LS 8§, [ESLA
RS E, BARBFAHEEERERE ONEZRET, 2003
EAZHIEIR IR B R AE W is S D35 LS4, Hilg DY
AL THARFENEDDNDLZ L2720, AR
AEFZEOIBHIFEIN EHNE) 1 SN AZE 2O JFHEA
G, PR ZLE LI S5, kP o e
OO CHERES D28 C, RO A5
MR B AP L, /N /3 bR A3 2400 2 0 A A B4 1 IBRIE B RN FA SR (AL
ZEEIZ N E AV THOILTWA. AR 2. P B R AR IR O E R AR

HOPCC I T RDFE H O B fi A D SV, Bl 11509 SR~ F AT DOLESTEH BN

FEAEDONID, ZZCHBOFROEZIV gy o ies 5. SUTHHASILEL T
7RERRERRT DT, ERREISEDOWA o 4 p P8 A CHES A PO LB &R

PURPARIZ DU CRIS RO AR E T HERES BT LT LD, TR L~ LR AR A
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AEZNI

2 AEBMRIEFEFTEAG R T (2016.8 HAKR:
DR, 2016.8.24 TBE)

X 3 AEEHX TR (- AR TR TOHE
BIRRAENME, ET: AT/, AT  #EITWHE
D= DERIEES 0.22m X 0.22m)

BEELHDOTHD. 2016 F 8 H DALHRESERFF Tl
7o A I R W R ACIR B L 2 o7 (K 2) . ibFl
HEHXIE O 22 A7 Pl B 23 MR T, L FisE o
MBI ARLE AR A PV GRFRT A T LR
3)ARELTWD. 2012 4TSN KL, B
TR E AR OB 2 D H L 2B 1T, FERLTZ
Ie 7 LAV IRFE I C O LRV HERE S A =2 VA
LTWAEZATHD. E=XI VAL, FIE TOF
WERD B FHAT Mo OV WD IR N I BR R B A AR L
(X 3) LHPOHEFEIE )0 LAV FAEE H N O HERS LD %
HeET 2 1EEL TS,

I AR S R D 2013 0D 2017 FEETOE=
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K1 AEBHX P RE HRERE R
EFRLIHREE

SET N s ST Y N
WAE A
T=E = =EBREE
=
m’ m’
2013 1/22-10/10 1,900 240 0.13
2014 8/9-9/2 1,600 120 0.08
2016 8/3-11/18 26, 000 2, 400 0.09
2017 9/17-10/18 750 5 0.01

2015 K
VT RERERNZOWT, FHEE F B s, AFETw
THEE HIHERE LW B L DI KA INE R T LR B o
WEIGZR TR, LA T LRI s
AR C i AR 8 B 1 R R f DMK LD vl
EBZS LIZE L, HERE L BT e SR TOHERE
JEEEBRIEAO X G HEEOMEEL TEHEL TS, 1]
AT L SR EE S 2 AU, hEE T LR &0
B 10%F2 2 7 TP TR HERE L b2 &i7eh),
ZAVDS LD TR S LD MR RO~ D TR A D
BEI G L7 D. 72720, LR O 1225 b
TN BEORBENTNL, T=2V 7 I LS O %h
RELVEZBLI-GA LD LRS- OB FIZLY
MRFEETHZLELTHRY, BUEMGEE R EZED TDHeZ
AHThD. £z 2017 FIXHETE LD B EE S 5
1%EF LIRS, ZOEDEIK IS/ N TIH VI TE K
PEMMBHFEY EFLUieho 7272012, WENGILE 35K
DEID DI T T2 EHE 2 HND.

3. FEHXIE)IETTTOLBIRASE

S XX SN O O 255 30km HiAAC, 2
(ZIE S E AL SN BRI ST IR I E %
IV Z A IB)E T FEL T L7257 Chd. i
Kb A = H X RIS R OB &S chh, 1H
JIHERE ST FREN 2 TP 22 TN Z O X T
L7 <7e0, Yok EEBITHEAK H O VTR A0 1 -
HEFESE A2 LTI OEIC R A T2 b 2 s
HHHDOTHD. 728, IHIE L TIE LA B OB
DIFN, DL BIBREEDOUGE, WE JED O T KAT
O BRI X DWIFR A O RIE, ) Bl EIE D50
ZHEEOHEEIZL TV,

2016 4 8 H HZKIE, 578 X CH R 23 A4
U7z (X 4). ZoBtkzE 2010 4 2 A OIH)I[~0DiH#
K%, 2011 FFEDHEFEEf L D=2 THEZIT-
TEY, KSR T AR &S E M TERIL T
LI D B LT B O NS, [B)IETTIXFETO
T B L TR B D BN oD

2011 4EDD 2017 FEOUPIKEF O &L - 7l RD B OH]
PSR ARREI B2 2 1T, MRFEED 50%, %
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X 4 FEH#XIA)IETEHBEDT (2016.8 HABREDR
i, 2016.8.24 HE)

(BB FER

''''''

5 S5 VRN B - iR B AR AL B X

WERY D 70-90%73 [H)1E 50 X TIEEEL TWHZens
s, 12720, — BB U7k 23525 i s 20 TRl
THGEICRDZENRHY, IR LTl D2 THRZO
X CHERE 21X R D20, IR T 2Kk —H56
LHRLTCZITIEEEL TOR0.2016 4F 8 H HIKIEF
DOyt EZ X 6, Jit & Q LiFlE) & Qs DRERAEX 7 1R
T AR SC X O B CE — 73 &K 500m/s 23
() 1AE 7 KR CIEH 100 m/s F2EE 2B TUD. Q-
Qs DBFED D B )E ST X [ TRk R OV lEwD i
MEES TNDIENDDD. HEET F 95Kk h
FEEE R E O K NS IT VO ER Sy DN L, PRI
FEDSEVMAIR AT VOIKR DS R HRICHE T3 2720 &HESR
SHDHN, i BRI T 57Dt F T HiFlE
BT 2.
4. Wi

P TRJF H AR PR AE S 2 A B2 X R OV 78 i X
THED DAL TODIRJE HLLER~O A AR R IZ DU

T, F=ZV 7 HAR RNOEIR TOR R AL 7.

R JFGA R TR I S E 2 Z I K0 IR E O~
O EWOFHEANBERRSIE CNDI LRI, K
HPIZIXI NS DO T L0 SIS D L ChE AR
MINY JHXIPHAY AT EE T LR BNDZEN
HIETHY, 5lERHEE=F) 7 FHETEHL T <L
TRH5.
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R 2 FHEMXIB)IETEFT COFER - FERD B OER

B
BiRE
H+RE EZ REERE  hE
HK 3 Q(m3) 20 (m3) TAmd)  EEEA
A B A-B (A-B) /A
2011 9F22E HK (96BERR) 21,775,331 11,664,555 10,110, 775 0.46
2012 108 1B HK (7285R1) 16,956,066 9,558,856 7,397, 209 0.44
2014 8RA11H /K (66FFRT) 38,655, 886 19,569,069 19,086,817 0.49
2015 8F10BHK (51BRA) 23,625 934 17,893,503 b5, 732, 342 0.24
2016 85k (768B5RR) 500,392,468 250,567, 665 249, 824, 803 0.50
2013 (& 238
| )
E+A 73  IEBERE Fap
ok 3 Qs (m3) % Qs (m3) T0s(m3)  BWWEIE
A B A-B (A-B) /A
2011 9F22F HK (9685RA) 1,624 241 1,383 0.85
2012 108 1HHK (728500) 840 47 793 0.94
2014 8FT1HHK (6685R) 9,449 2,118 7,331 0.78
2015 8A10B H /K (518FRE) 4,665 2,664 2,002 0.43
2016 8A tizk (7688RA) 198, 929 52,026 146, 904 0.74
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1. IC®HIC
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7. R EER IR U LD 08

ZOFAETIT, A F0 2 B 5 ER ISR LIS T
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# 1 REEEBRRIICES5HE

=By FE N

i EH] | PRk 28 FEREBE, WO H TEREE
FLUEZ R L TV B H 4

— R | RIEEOT =X THOE LR

=41 HELIEL T2y, —EE 72 2Rk oD T HE
PERHY | HAR R SGEMEGRILTE TN
Xl

SCEEG] | AR AEABIBL W, BT

WFROHBHEBEEL TELT . FfHERIIICH
REAELBEIE 2283V TED
F 45

i A AN BE
H45

HF OB I EICIVIHA TE T o T

W T —WrERk LT O I, B FHHIZHE NS5

HE LA D W2 LB,

A. EWRIZKANHE

EEHIBW L, & FBE2ZDOIEYRME 2> TR 2

W3 VOC H01), B4 RS, A - daH s 2511
AT EF D 4 SIZHEH B 5 HEL TD,

1035




17th World Lake Conference, Lake Kasumigaura, Ibaraki, Japan, 2018

# 2 HHICLAHE

TH A il

WOTEH O, BAMSUIEHTE A2 X 5 )

vruana ALy UERE, b= 1vE ) v —,
1,2-v7nnxXy 1,1-V/unxs L,
1,227 Ly, 1,1,1-hYZonxi
1,1,2- NV ooy M)z FlL o,

T hIr7upxzF Ly 1,37 alr]
RrBr, 1,4 VA Fh

VO CHif

WROEH O, BN SIIAEHIE F I K 5 F i

HRI UL, BT h KM m AL BEHE,
FeRER, 7F ALK, PCB, U T A,
ey, FARVHLT By, SoFH,

A S ]

EES

WKOHEHD, HAMIZ K 2 F

il - SEARRTO | oot 22 2 1 O R 22
(BUF.  THdHS - GERSEE) 2105, )

-TEEsEY) ) (169 )
(4B 5 )
-TESRBYZER ) (1,127 1)
T (167 1)
(it s - ol i P =551
-THEAE (1,530 14)

I FEPE o) (664 14)

LO3HED I L, WSSOI 2 HIC X515

Hifsi]
BATEY
() T4 - EELE OV O C & EEB %O G
DIFMEHZ L 2 FBI0, FEFTMIC L D FF 7oL
3. MR

(1) FEFIEE CFRR 28 425 R A5

Br B R VE R IR LI LD 4 o 2FEGEEIT
7,993 - CTH o7,

VOCEHAHIT 2,544 4T, ZDOWNFRILHEIE | A3 947 {4
(37%) . T—WEEER 23 409 11 (16%) . e 1A% 949 14
(37%) . TFAEARE A 239 14 (9%) Th o7,

HeREFHNT 2,153 T 2ONFRIX 2
1,338 1£:(62%) . T—WKgzERk ) 2% 261 14 (12%) | [tk )
3 338 M (16%) . TFAAARBEI A 216 14:(10%) TH-
77

PR - RS ERTEIT 3,148 T, FOWNFRIL MBI
231,780 11 (57%) . T—MKpaERk 25 628 14 (20%) | [
23523 1 (17%) . TIRAEARRE) 23 217 11 (7T%) Th-o7-,
(2) 15 Y 5 R ORI

HFKIG YAV B L7854, BB IR I2 -
KRN 72 B DT D D= T AN T TD,
FEORIG LD B FH] | — FFEER ], e E R o
At 7,308 RN T, G R K ORIz D £&
T,

15 YR JRUR 25 THRE E SUEHEE | STV D DI, 4,353
HTHY ., FIEH RO E/RIE YRR, L FoLE
N THo7,

(VOCH41)

T TS (1,218 1)

o T FEGICB T D 8K - BEIR - RS I L B15
ijéo

1036

= N
(HEETHYY)
T (87 1F)

# 3 HYRKE (HE S8R

V5 IIR K
WEEEAD) | voc | mARE | e | seni
T | 1,462 ( 916) 1,218 ( 731|157 ( 122) 0( 0 87 ( 63)
BEFE 211 ( 127)] 169 ( 97) 33( 23 3( 2 6( 5)
FEPEEoM | 664 ( 596) o 0 0( 0| 664( 59) 0o( 0
A 1,531 (1,340) 0o( 0 1 1| 1,530 (1,339) 0oC 0
AETEHEK 666 ( 588) 0oC 0 2( 2| 664 ( 586) 0C 0
EBNESET] 1,149 (1,016) 0( 0 1,127 (1,004) 20 ( 11) 2( D
Z0fth 69 (1 43) 41 ( 23) 23( 15 5( 5 oC 0

# 4,353 (3,412) 1,289 ( 764)| 1,335 (1,161)| 1,638 (1,421) 91 ( 66)

L FESMN OEEIE, AR 28 ARERIFR O NEEE
Bl | B O —REER BB | DGR, (WD)
W2 A ENHLT0 | BB OREREITLTLE
—EH LW,

(3) L35 - FEGD DO TH YR AR D J5 K il 3% 2 D F )

(2) IZHNT L5 - T35 YA &R 8 X3 HE

ESNTZFH] 1,462 {RICHOWT, FDIHEYRITARD KN
f % S ORI A 4, JRINORERIZZ 512~ d, RIS
FRITA EYE R E sk (564 1) | JRIRAT & 1375 %
JERE O AR 2 B M L AR (252 14F) 23 &d
£ D37,

K4 TH -BEGHPOOFRIURDERERE OS]

A E WA R E i ax 564
REE M RR (S4B o R i it e A BR<) 49
A EY IR E iR 10
B i R 173
7K 75 BERE 5
SRS DN B 67
FRRLSAN DS 4
saoliih 31
RSB 571

(S 1,462




17th World Lake Conference, Lake Kasumigaura, Ibaraki, Japan, 2018

# 5 TG -FERDPOLOIFEHRIRDRERIT & DTER] 5. #Eam

fi Rk ORI LAY R R B ORI 138 A BIOH T KT G EFIC BT DA O F&D, &
Wik - B DL AL - BFHY., ARSI LD IRIR 60 E o BB ERTHIESN TODIEREFEF DI, VOC F
BRI R0 | R A 3R LS DT 8 B, w4 R FEH], EETHREFHNZOWTIL, BHARRE
HERLOHEs 10 K 1 L5 Wi 3| ER T RS RS S NI YN S e
i T D IR 1 Sy inot-.
Tt DE L2 LD I 2 s . .
Pp— o5 BRIEAELTL, MR /KIGEY DO SERERE S AT E X

T YL E R O A7 B M A TR 952 Sl EpeE ., ARE AT IR L HERE L C, KE VG RN IEEOE
B DB E AT Y E O RO B LD 61 Ol fEA I 0H2LE LTS,
T OVEE TR (Peid7e ) ORI (H g B L) 44 B FAScik
M- S A ER S L oy IR ‘ ‘ ‘
{Eﬁﬂ@%&%@@be ZANEERFDOIRIR 22 (1] EBESE. Tk 28 FE1E M TR ETRIAZEE B Topk 29 46 12 .
VA A 32 i 3% O AR5 1E 704 BRI KA TR, 6
AR AN 131

YRR B Z G Tk O T 2% 120

BEFEN WVBRYEFEAT 7l D FEFEN) O JLER 13

BETEW AL BRYE AT 1 O BEFEN 0D SR 21

o 2

P A, PEL R OVE YR E O T | ThAESE 6

Z DA 22

ES 964

% 1,462

4. BRBEE OHTAROKELREITHDDHRIRIZONT

SR ICAE D K EIBE ILEO SR IV A EWE D
IR g B % 2 B A E A B T 70 E, HE UK
BoOREEREEL TE72, Ll TFEICBWTH, T
B« LR N SHEE SNDH EWE LD H T KTE
YEFIDMBAERGEI CHERR S QA EED D, 2L
T M T AR IE Y KRR 1L 357250 . KB5S Ik
EO—EAUIET DIERH ] (LLUT. THUEE] &), ) D3,
Wopk 23 6 H 22 BICATISIL, R 24 -6 A 1 B T
1T&hT=,

BIEIEIZB W T, A EMEZITE T Dt %% b
HOXRITIBINT DI, AEWE 2, ITHsS
TOREF L, AEMEOM FIRELSLDT=DD
Jit 5 DA | B K OV FH 0 7 15 IS B2 FE HE D ST
TEW SR OFEM, FEROTEE L MR FERGETEH
LN R T DT,

SIEED M iif T2 X572 | BREEA Clamkisss
(2B T2 HEC E W AR AR D B IO MR A KV IA
NIZEADTZDDO~=2T Vi R 245-6 A IR EL
72 Ok 25 6 HWE) . £7-, Rk 27 A3 H11E,
T ARG YL ARIRE 1D 7230 O FRELFESE R E D F 5| &
ERETHEEHIC, BHEEE ALK IOV T,
TERBIZREL., BREEE R — L= TABRLTWY
Do

1037



17th World Lake Conference, Lake Kasumigaura, Ibaraki, Japan, 2018

P2-6

Regime shifts of Yangtze subtropical shallow lakes
Haijun Wang and Hongzhu Wang

State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of

Sciences

Email: wanghj@jihb.ac.cn (HJ Wang), wanghz@ihb.ac.cn (HZ Wang)

Keywords: regime shifts, subtropical lakes, thresholds, multiple stressors

ABSTRACT

Regime shifts between macrophyte-dominated clear-water state and phytoplankton-dominated turbid-water

state have been widely reported. On the alluvial plain of the Yangtze River with a dominance of subtropical

climate, there are hundreds of shallow lakes. This major geographical area with its well-developed water

system and fertile soil was one of the “cradles” of Chinese civilization. However, many lakes in the basin

have suffered for decades from cultural eutrophication and fishery over-exploitation, causing increased

phytoplankton, deteriorated vegetation and lowered clarity. In this talk, I’d like to introduce our study on

regime shifts in these subtropical shallow lakes. Based on a combination of multi-lake comparisons and

long-term monitoring, we analyzed the existence of alternative states, thresholds of total phosphorus and

turbidity for the regime shifts, potential effects of intensive aquaculture and high ammonia concentration,

maintenance of alternative states.

Research into the underlying mechanisms and
thresholds for regime shifts between contrasting
states is important from theoretical and practical
perspectives. The shifts in shallow lakes between a
clear-water state dominated by submersed
macrophytes and a turbid-water state dominated by
phytoplankton, or back, are a well-known example
of a regime shift. To explain regime shifts in
shallow lakes, the classic research presented a
graphical model on the basis of three assumptions:
(1) turbidity increases with nutrient levels; (2)
vegetation reduces turbidity; and (3) vegetation
disappears when a critical turbidity is exceeded and
recovers when turbidity drops below the threshold.
Much evidence from north temperate shallow lakes
has been presented to support this theory, but its
validity for lakes in other climatic zones remains
uncertain. Furthermore, the assumption that
submersed vegetation disappears and recovers at
the same critical turbidity requires direct field
evidence. Published research suggests that the total
phosphorus (TP) thresholds for the regime shifts
between a clear-water state dominated by
submersed macrophytes and a turbid-water state
dominated by phytoplankton in shallow lakes vary
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with forms of lake basins and climates. However,
such hypotheses remain untested by direct field
evidence.

The subtropical Yangtze River floodplain is a
mosaic of numerous shallow lakes with different
nutrient levels, providing excellent opportunities
for research into regime shifts. All the lakes studied
(E 113°10"-121°00", N 29°30'-32°00") are located
in the mid-lower Yangtze Basin, characterized by a
dominant warm, humid subtropical monsoon
climate, annual mean air temperature ranging
between 14-18 °C, and precipitation between 1000-
1400 mm. All the lakes in this basin are shallow
floodplain lakes, isolated from the Yangtze River
by embankments and sluice gates, with elevations
generally lower than 50 m ASL. A dataset of 76
lake-years from 30 lakes was used for multi-lake
analyses. 57 lake-years of 28 lakes were
investigated by this study during 2002-2012, and
19 lake-years of 10 lakes were gathered from the
literature. Long-term investigations (1987-2012)
were done in two adjacent sub-areas (Shuimiao, 1.6
km?, 2.3 m; Changlingtou, 1.5 km?, 1.9 m) of Lake
Bao’an (40.0 km?).



TP thresholds were found to vary little at moderate
depths, but to decrease notably when depth exceeds
a level of probably 3-4 m, and increase sharply
when depth is below a level of around 1-2 m. TP
thresholds were found to be nearly equal in shallow
lakes (1-2 m < mean depth < 3-4 m; ca. 0.1 km?<
area < at least 350 km?) from temperate to
subtropical (probably to tropical) zones, being 80-
120 mg m™ for the forward shift from a clear-water
state to a turbid-water state and 40-60 mg m™ for
the backward shift. The threshold of turbidity for
the forward shift was found to be higher than that
for the backward shift, amending the previous
hypothesis of the equality of turbidity thresholds
for both shifts.

Regime shift is reflected in their macroinvertebrate
assemblages, which thus may serve as good

indicators of long-term changes of lake ecosystems.

Hence, we conducted a survey on benthic
macroinvertebrates in 20 lakes located within the
Yangtze floodplain but disconnected from the river
channel in order to reveal invertebrate response
patterns along a gradient of eutrophication. In
parallel to the observed regime shift of a subgroup
of those lakes due to eutrophication,
macroinvertebrate assemblages changed. Most
abundant groups were epiphytic invertebrates (e.g.
Bithyniidae) in the macrophyte-dominated lakes
but  pollution-tolerant  invertebrates  (e.g.
Tubificidae, Tanypus) in the phytoplankton-
dominated lakes. Planktonic chlorophyll a
concentration and wet biomass of submersed
macrophytes were demonstrated as the key factors
structuring macroinvertebrate assemblages. Along
the eutrophication gradient, taxa richness of
macroinvertebrates decreased, while their density
exhibited a minimum at a moderate eutrophication
level, and then increased again. However, scrapers
(e.g. Bithyniidae) showed an abrupt drop of their
density at the same moderate eutrophication level.
In contrast, collector-gatherers (mainly Tubificidae
and Chironomidae) and predators (e.g. Tanypus)
increased continuously along the eutrophication
gradient. We conclude that during the regime shift
the abrupt disappearance of macrophytes means the
loss of the key habitat for biota associated with
aquatic plants, which then reduced to a much lower
level of population density. Therefore, in ecological
restoration projects, the nutrient concentration of
floodplain lakes should be reduced enough to allow
the re-establishment of aquatic macrophytes for a
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stable macrophyte-dominated equilibrium of a
clear-water lake ecosystem.

The Chinese mitten crab (Eriocheir sinensis (H.
Milne Edwards, 1854)), is a highly invasive species
and poses a great threat to endemic species and
infrastructure in Europe and North America.
Although it is partly herbivorous and prefers to live
in lakes with abundant submersed macrophytes,
little is known about its effect on macrophytes. We
used its native range, the mid-lower Yangtze Basin
where the species has been cultured intensively for
decades, as our study site to test the hypotheses that
(1) high crab densities weaken the positive
feedback between macrophytes and water
transparency, and that (2) the effects of crabs
become apparent only on decadal timescales and
(3) are density dependent. We used correlative
analyses based on 12 years of monitoring and
multi-lake comparisons among 20 sub-areas in 4
lakes. High crab densities were found to cause
negative effects on submersed macrophytes and
transparency, and to weaken the positive relation
between macrophytes and transparency. High
densities of macrophytes showed resilience to
disturbance from crabs. This resilience, however,
reduced with continuous presence of high crab
densities. Crab densities were strongly positively
related with total phosphorus and negatively with
transparency and total nitrogen. Phosphorus
concentrations and transparency were not related
with phytoplankton chlorophyll a, suggesting that
crab’s Dbioturbation strongly influences water
quality. The apparent resilience of the dense
macrophyte stands should however, not delay
attempts to eradicate the invasive crab as this
becomes more difficult once they have become
established. When macrophyte abundance is
already low at the time of invasion, however,
immediate loss of macrophytes may occur.

Loss of submersed macrophytes and higher
turbidity has been attributed to excessive loading of
phosphorus (P), but recently the role of nitrogen
(N) in causing the recession of macrophytes has
received increasing attention. Due to the close
relationship between N and P loading, it has often
been difficult to disentangle the specific effects of
these two nutrients and some controversy still
exists as to the effects of N. We studied the effects
of N on submersed macrophytes represented by
Vallisneria natans in pots positioned at three depths
(0.4 m, 0.8 m, and 1.2 m to form a gradient of
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underwater light conditions) in 10 large ponds
having moderate concentrations of P and five
targeted concentrations of total nitrogen (TN) (0.5,
2, 10, 20, and 100 mg L") with two ponds for each
treatment. To study the potential shading effects of
other primary producers, we also measured the
biomass of phytoplankton (Chlapny) and
periphyton (Chlareri) expressed as chlorophyll a.
We found that leaf length, leaf mass, and root
length of macrophytes declined with increasing
concentrations of TN and ammonium, while shoot
number and root mass did not. All the measured
growth indices of macrophytes declined
significantly with Chlaprhyt, while none were
significantly related to Chlaperi. Neither Chlapnyt
nor Chlareri were, however, significantly negatively
related to the various N concentrations. Our results
indicate that shading by phytoplankton unrelated to
the variation in N loading and perhaps toxic stress
exerted by high nitrogen were responsible for the
decline in macrophyte growth.

Based on our analyses, we present a diagrammatic
model to explain the mechanisms and processes of
regime shifts in Yangtze subtropical shallow lakes
(Fig. 1A). The model is based on three
assumptions: (1) algal turbidity (Chl a) increases
with TP, and levels off when TP approaches a high
level probably due to self-shading effects caused by
excessive algae growth (Stauffer, 1991) (Fig. 1ai);
(2) submersed macrophytes reduce non-algal
turbidity (Fig. 1a2); and (3) macrophytes disappear
when Turb exceeds a critical level K¢, and recover
when Turb is lower than Kb (Fig. 1a3). Combining
Fig. lai and Fig. la:x produces two curves as
presented in Fig. 1A, showing separate TP-Turb
relationships for the contrasting cases with and
without vegetation; the curve is steeper for the
vegetated state because non-algal turbidity
decreases with the increase in macrophytes. When
TP>TPt and Turb>Kr (Fig. las), macrophytes
disappear and the lake shifts to a turbid-water state
dominated by phytoplankton (the upper
equilibrium line) (Fig. 1A). When TP<TPy, and
Turb<Ks (Fig. 1a3), macrophytes recover and an
opposite shift takes place (the lower equilibrium
line) (Fig. 1A). In the shifting processes, TP varies
because  macrophytes reduce TP. When
TP=TPu~TPs, two states exist: the lake tends to be
in a clear-water state when Turb<Kb and in a turbid-
water state when Turb>Ky; when Turb=Ku»~Kt, the
lake tends to be in a clear-water state when forward
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shifting and in a turbid-water state when backward
shifting.

Our findings suggest that, according to the
subequality of TP thresholds, similar target
concentrations for in-lake TP can be set in most

shallow  lakes  world-wide to  mitigate
eutrophication.
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Fig. 1 Schematic diagram interpreting the triggering
of regime shifts and maintenance of alternative stable
states in subtropical shallow lakes. f, forward shifts
from a clear-water state to a turbid-water state; b,
backward shifts from turbid-water state to a clear-
water state.
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ABSTRACT

Deterioration of water quality of Ujjani Lake, the tail end reservoir on Bhima river — a known World Lake
Vision water body — is the result of upstream unmatched, rapid urbanization and industrial growth in last
two decades. This huge water body in South Maharashtra is under pollution stress which is affecting its
quality and ecology. Constant efforts for wide spread awareness from a decade have consolidated the
participatory action plan by involving students of schools and colleges in the region for social auditing and
biomonitoring of water quality and ecological status of the Ujjani Lake. The feedback of public
participation has led to raising the issues of water quality improvement in Ujjani catchment leading to eco-
politics of impact of pollution on community health. A careful assessment of socioeconomic and health
issues among the population along the shoreline downstream of urban development has documented that
the people have become attentive and responsive of their natural and human right of safe drinking water.
People’s movement for water security has outlined the political agenda in the region leading to planning
and investments for urban and industrial wastewater treatment plants in upstream cities. In this paper, the
outcomes of surveys have been discussed articulating the demands of villagers for sustainable, protected
and pollution — free water source for agriculture, pisciculture and secured life.

Introduction meetings of ILEC functionaries. In the present paper, the

There are twenty-two dams in a series built on Bhima initiative of public rally of 2011 and its subsequent

River of which the Ujjani Dam (an Earth-fill cum Gravity
dam)1 located near Ujjani village of Madha Taluk Solapur

outcomes are discussed in detail in the context of changing
perceptions, upstream — downstream conflicts and co-

district in Maharashtra state of India. It is the terminal operations with regional eco-politics.

dam on the river and is the largest in the valley having
catchment of 14,860 km2. Construction of the dam project Pollution Scenario
including the canal system on both banks was started in
1969 at an initial estimated cost of INR 400 million ($ 6.67

million at current exchange rate) and at the time of

In a decade, water quality of 7 rivers of Pune — namely
Mula, Mutha, Pawana, Indrayani, Ram, Ambil and Nagzari
deteriorated over the period of time with respect to two

completion dam wall construction, in June 1980 it was INR critical parameters — Dissolved Oxygen (very important of

3295.85 million (about $55 million). Now it has become
INR 14000 million and project is still not completed.

The project was supposed to provide multipurpose benefits
of irrigation, hydroelectric power, drinking and industrial
water supply and fisheries development. But the pollution
from upstream urban and industrial development has
severely contaminated the rivers in the lake basin and has
reduced the potential of lake as freshwater supply for
drinking and irrigation purposes3. Now it is quoted in the
media that Ujjani lake has become cesspool of pollution4.
Therefore, to create mass awareness various initiatives
were taken from last 12 years including organizing the

life in water body) and Fecal Coli forms (very important
for indication of human pathogens). Dissolved oxygen in
the above mentioned rivers reduced to zero from last 7
years in non-monsoon period and fecal coliforms have
increased ten thousand times from zero to more than
millions in the river waters up to Ujjani Reservoir. Risk of
water borne diseases has increased several times in the
downstream of Pune city.

Organic pollution is mostly attributed to upstream urban
growth where untreated sewage is thrown into the rivers
before the Ujjani Lake. Industrial pollution more of toxic
in nature has damaged the ecosystem severely downstream
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of Pune city. Wastewater discharge (untreated or partially
treated) into the rivers carrying water to Ujjani Lake has
almost doubled in last 10 years. In 2000, wastewaters
discharged from Pune-Pimpri-Chinchwad and industries
were about 700 MLD but in 2011, it is about 1500 MLD.
There is severe problem of leachate from unscientifically
developed and managed solid waste dumping sites viz.
Urali Devachi, Moshi etc.

Many villagers noticed that the hazardous gases (including
methane, hydrogen sulphide etc) erupting from Ujjani
Lake many times in the year indicating the deteriorated
ecological health of the water body. It is estimated in one
study that about 5000 tons of methane gas is generated
annually due to accumulation of pollution in the Ujjani
Lake. Villagers (of about 200 villages) along the polluted
stretches of rivers in Ujjani Basin downstream of Pune city
are compelled to drink tubewell water which has high
concentration of hardness (a cause of kidney stone).
Concentration in the tubewells / wells along ranged from
400 — 800 mg/L while the drinking water standard for
hardness is 300 mg/L. It is also noticed that brittleness of
bones, dental problems among the children and aged
groups were prevalent.

The movement (“Abhiyan”)

This movement ( “Abhiyan’’) was organised and designed
by Jal Pradushan Virodhi Kriti Samiti, Solapur under the
guidance of Maharashtra Vikas Kendra, Pune to create
awareness about the health and environmental impacts of
pollution amongst the thousands of victims of Ujjani Lake
water deteriorating quality during the 21st — 23rd Aug.
2011.in Solapur District. Shri Anil Patil (President of
Maharashtra Vikas Kendra) has taken initiative for this
Abhiyan. In this programme, Dr. Rajendra Singhji,
President of National Jal Biradari, distinguished water
scientists and activists interacted with various educated
and ignorant sections of the rural society including school
children, women, teachers, lawyers, doctors, senior
citizens, industrialists and volunteers reaching to about 1
million population.

The major objective of this Abhiyan was to understand the
dilapidated conditions of villagers due to severe Ujjani
pollution. This pollution is an impact of insensitive
upstream urban development and industries which are
discharging untreated or partially treated wastewaters into
the tributaries of Bhima River violating all environmental
laws and natural justice
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Observations during the Abhiyan

1. Bhima river downstream of Ujjani Lake does not have
ecological flow to maintain its biodiversity and to provide
sufficient water to the villages along the bank. Whatever
water flows in the river, the pollution levels are very high
with foul odours.

2. Bhima River at Pandharpur is laden with sewage from
the city and open defecation. On 21st Aug. 2011, the river
water was tested for Dissolved Oxygen (DO), Total
Hardness and Nitrates using simple test kits. DO was 2 — 3
mg/L, hardness 300 mg/L and nitrates 10 mg/L. This
implies that the water is not potable. Both the banks of the
river were very dirty, people have thrown enormous wastes.

3. River and well-water samples were tested in Pandharpur,
Sangam, Babhulgaon, Wafegaon, Malinagar, Patwardhan
Kuroli, Akluj, Modnimb, and Madha. Except Madha, at
every location hardness of the river water was in the range
of 300 — 400 mg/L and hardness of well water and tube
well water ranged between 350 — 750 mg/L. Concentration
of nitrates of the river was 10 — 50 mg/L. Near Patwardhan
Kuroli the concentration of nitrates was highest.

4. River was highly eutrophicated with algal blooms near
Patwardhan Kuroli. People of this village complained
about the miscarriages of cows, buffellows due to dirty,
unclean, non drinkable and polluted water. Children were
found to be anaemic. About 200 patients due to water-
borne diseases visit 5 doctors’ dispensary every day in a
village of 4500 population.

5. At many places, villagers complained about direct
discharge of spent wash in the river. At many places
including Nira-Narsinhapur, the river was found to be
polluted with foul odours. People have deep fear about
pollution in river.

6. Fear of the river pollution is compelling the people to
drink the hard well or bore well water which the cause of
kidney stones. Higher nitrates in the water are leading to
anaemic conditions. Algal Growth is responsible for toxic
releases in the river water. Many of the villages don’t have
adequate water treatment facilities.

7. It can be concluded that the urban pollution from
upstream metros,
discharges of sugar-distillery wastewaters are affecting the
health and peoples
complained about that, There is no control by State Govt’s
senior officials on civic bodies, i.e. PMC, PCMC, OTHER
Nagarpalika & MIDC etc those which are responsible for

excessive use of fertilizers and

agro-economy severely. Lot

water pollution.

8. Incessant sand mining despite of legal bans is a major
cause of accidental death of women and children who are
mistakenly approach deeper stretches of river for washing



or bathing.

Impacts of the Ujjani/Bhima River Pollution

1. Deterioration of public health — unhealthy life — severe
and long term impact on babies and children...

2. Deterioration of agricultural production — loss of
economy, decreasing yield from agriculture sector and
from cash crops also, like cane sugar....

3. Deterioration of groundwater — future loss of health and
economy, problems occurred in front of livestock...

4. Ecological loss of biodiversity....

5. Everyone should understand and confirm that “River “is
common property and its belongs to all peoples; State
Govt has to act as his “trusty “not owner of river..Its
peoples responsibility to keep it clean and continuous
watch on pollution of river.

Immediate actions proposed in Abhiyan

1. Cleaning of ghats on Chandrabhaga (Bhima) River at
Pandharpur, control on use of plastic materials and bags,
provision of dust bins, permanent, dedicated staff for
cleaning of river banks and maintaining the sufficient river
flow round the year

2. Regular detailed monitoring and analysis of river water
quality at every kilometre by involving local people

3. Protection of ancient, heritage temple of Narsimha at
Nira-Narsinhapur

4. Pandharpur is to be declared as “Divisional Centre for
MPCB, Maharashtra. It will help to create confidence in
the people of Bhima-Sina River Basin.

Recommendations

1. Solapur Municipal Corporation and Z. P. Solapur must
create a Task Group for eradication of pollution from the

water used for drinking, livestock and agriculture purposes.

2. Upstream metros — Pune and Pimpri-Chinchwad must
recognize the natural and constitutional right of
downstream people of clean and pure water for drinking,
livestock and agricultural applications.

3. Immediate actions to clean up 200 nallahs in Pune /
Pimpri-Chinchwad  through adoption and public
participation; to convert dirty Nallah into clean water
stream

4. Demonstration of Governance Environmental

Accountability and Responsibility by diverting funds to
purification of rivers through taking up Nallahs to
eradicate pollution
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5. Adoption of downstream village (victims of pollution)
by upstream Pune/Pimpri-Chinchwad cities (polluters) to
cater the drinking water requirements

Impact of Abhiyan among the upstream and downstream
population

1. Rural population started using advanced water
purifications systems with traditional systems.

2. This programme has culminated into expansion of water
market for commercial water purifier systems.

3. Maharashtra Government has commenced commercial

community RO systems from last two years despite of
unavailability of sufficient electrical supply for the same.

4. Awareness campaign has caused rise in water expenses
and wastages per capita in the rural area.

5. This campaign has reduced water borne diseases to some
extent in rural literate class.

6. Upstream city corporations and authorities developed
detailed project reports for the mechanised sewage
treatments to be completed in next ten years.

7. Upstream awakened responsible urban citizens has
taken up action plan to reduce solid waste load into rivers
through action of about 0.1 million students of schools and
colleges.

Conclusions

Not single action proposed or recommendation has been
implemented by local and state government agencies till

date. It can be concluded as common man took over actions

to reduce his water problems, administrators
politicians turned blind eye to the root cause analysis and
initiate the corrective actions to eliminate pollution from

the water resources in the Ujjani Basin.

It seems that though government agencies and departments
are reaping the benefits from water resources but the
responsibility of conservation, protection and corrective
actions in total is not fixed yet on any one agency.
Activities like water abstraction, distribution and quality
monitoring are delegated to many agencies but there is lack
of integrated approach for restoration of ecological health
of water resources and protection of water quality for
consumptive and non-consumptive uses. The Abhiyan has
highlighted this short-sighted plan which needs level-
playing consultative platform like Integrated Lentic-Lotic
Basin Management (ILLBM).
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