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PO N 7.6 7PN IWID DYNY YOPNI TTHIY 29390 DNIN 2AMI .NMINY PONN DY IRSIND NN
DNAN NAOYN TN NOHYNA DNN THINYN .PYP-DIN 7PN DN N N0 40-30 P2 ¥ O0ON

NP MDY NN NP DIVDOPIN ,JUN : NITID NITHIN NONNY PV YNNI NNV DI

£19.10.15 115N T1ON : DIDPN) 5NN NDYNAD TWINM VAN 7TV MDPI2-SPN TN TIND :6 NN

b7 7 nunnd.2

DD PNYIPN TAYY TP W) MDMA-PR WY TNNN TYNI (INIVON) DN-NYO YOP NYIPN SN
MININD DWW DI 9 991,051 9 121D ON NYIPN D 9 NN, DN NDND IMNINA
D M NPTND N”’O +£30 YW NYIVNI NN DY DN DYIN NPYD DININN ,D72 YoV
OPIN , 00 NYPN DV 129V (TWI MDII-XPN WX TINN) TOWN NOYNI NP 7 W pRId Ty
929 N7P 1-3 XN YNONN ININ PN NYYNIOY T ,000P DMN> V1Y DD WHWNN TN D)
DN 29 D799 NI SNIN TPYPIPI 2NN PRIN 2NN TN 5N) NOYNI .1PYIVN DN NIVN

(2008 ;M7 POY ;2001 ,0T)I2) MTN D0 NOYNA NP 8-7 DO 29 DN NYIND MYPIPN

VPNY L(7TNHRN NINNNY) NDXD DRIV WUN MITRONN W) — NNNN PNV IPTI MY yopa
DXN2PN NN DIIIININ NOYYNN YN ONPHRY SN MNINM DINP 2D NONON MYIVIN
DN YWONN MNIN ONNP MNININ I NN NYIVIN GONI .MITNONN IWI TINND NPNINN
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Kishon River Authority L I L,

MmMIThomT M2 4.2.1

DO M NDNIN YIVINN INNI (6 NINNHN) MITNDNN WD TIND SMIN TN NHPIN MNNN
DNVYT) MOYYNN YOYINI ONPNRY SND DINDIP NOMIND NYIVID MNNMD 2 1D .MININ TOWN)
NN OYNRNN (DYPIRD NN ,NPN VA PIPPT N ,DIPADIN HNID DM DININ
QoM DTN VN OMNNND DXINNN DIV MTI SN LYNY ,MNND NN DXNNPN
NN DT YOPI MYNIND TWURD NN YWIORN DXNNP DY MIIN MNINN T MNN NYIVIN
TONN MONN NYA IMYPIP NN INNNY DNIVNDI DPNMYYN DY DNY MIVY Tuna HNd

WX 25V 7PN NP TOYPIP PN

IV NN SNYY ZMATHONN W7 NN YN NYYNY VAN MYNN YOPA PYIPH SN 17 NN
.(19.10.15 ,1)79X 719N : 0IPY) WD Y18 23WUN MTHN TINY NNYN) 7MITNONN TW)” MIND

PN 0N PN D70 60 DY PRIYY TY DNIN TN YN MITHN TNINRD NN yNINN DTN
M290) OMIAX NNN D) VIDN DYV IWID TND MTHIN THINDY XA NN I nvn ,pipy
PN NN DYYUNR VYN IND MP NIV NIPNNK NITHD (NPT NTH2 NN ONIAND
MNond

N0 oOrIY W 4.2.2

NMITA .0 NP DN TaY NHYNI TVMPPHR NN ) 1NDPD DO AWID TIND NNPIN MNNN
TR, IMYYNN YOYNN DIXNIP 2D NDIDNI NMININ TOWNN NYAWIN 1T MNN DI ,MITRONN WD
YNIND ONWTN .MNITNONN WX TMHNND IXNYNA DOHYININ INY PINT ,TINNI NN NN
D) DTN TINRD N9 NN TR, TPV T MNNA O) HMN THPAVN DNIN YT NYN DTN TINRD

STITRONN WY MINNIY 1D DNYT MTHIA NPNNNN .OMIAN DY O
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39 R 4.3

22PN YN 1N PYIP DN DT NNNNL ITTIIV DMNN MION MXXINA YT PIN 1T P9

NYIP SN MVAY PPN STNY NOUNN PoN 0N NONX M (1 NDAV) XNIPI-HPNN NV

929 NP DN TIIRD DINT NNINN YV 17 190N MW DMNYS NYNIN

Y NOYNN NNNNA NTTMIY DIIN NNVIVNY .NLYI NMIY DY NN 7PN NVIN DM PNIND 1N

MMNVIBNVI STANN NIYHN NNN P2 .87 28.3-D 27.8 P2 TN NINNAY 87N 22.1-H 20.1 P2

NN P2 MINVINIVIA XMIYHYN DTN VI, TPND .DTTHN NYY DY KNP HND NI MY 7N

D9y .0 MN) NYA 0PN PO DY DPTHN NOX NNNNA . TIHNI NNNNN SNV NOYNN

MINNN YNYIA NNVINVN X ,(13.10.09) TVPIN YNNI IO D) TIWIY NV VTTN) OIVT

N7 4-3 -2 TN INY MO MIRNN (2010 70 ONPYIN) ¥ 30-D NP NINON

(2015 PN PIYN ;2014 ,1PIVN) 92021 NOINN DOYNIANND DIXNVNNY NYA MYAPNN

VWP TN 0T INNN ITTNIV DYIN2) DI19-1P70%0 DINYN .1 1YV

(19.10.2015) nLYWA MT>11
oY V) W) =YPN V) 495 Wy | DN 495

WO | MATENN | Wwamaaa | oopon | anbs | wwp | ywr TIRIN FORIAN
15:45 15:00 13:15 12:30 | 11:20 | 09:40 07:50 AN NYY
27.8 28.3 22.1 21.7 21.5 20.3 20.1 (¥79) N910992190
2.98 - nHwn mS/cm) m9Rvn masoimn
50.4 43.98 4.10 - 11 2.85 2.76 2.78 2.90 (9 25 -a
200 120.5 69.8 67.8 74.2 68.0 51.6 (%) D2 189N NN
13.2 8.12 5.85 5.93 6.49 6.01 4.6 (mg/1) ©mm 8N
8.4 7.96 8.36 8.26 8.34 8.10 7.90 (pH) naxn
13 35 16 10 16 11 10 (1979) PO MIPY

(20.10.2015) WP YN MY 11N / DIV NTAYNI MPITa
019 V) ) =59 V) 495 1 495

1220 MITHONN | IWI M | DTN n3asNRA NN Yo TTRIN H0RIAN
4.3 9.3 4.1 1 <0.5 2.1 (973) BOD —arns
- - 38 - <35 - (973m) COD — a7ny
<5 <5 18 56 20 21 (977)92) 8793 105-2 TSS
<0.3 <0.3 <0.3 <0.3 <0.3 <0.3 (97312) 299991 v
0.22 0.36 0.62 1.1 0.9 0.8 (5731) P-5 5995 109t
6.98 11.94 9.71 9.49 10.26 10.25 (9733) N-3 5593 ypan
5.2 5.9 1.7 1.0 1.5 1.0 (975) bn15p YN
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 (97731) N9IMN
0.8 1.3 7.9 8.4 8.7 9.2 (57)31) LRIV
0.95 4.7 0.09 0.06 0.05 0.09 (5973m) VIV
27,154 16,806 616 602 623 631 (5793n) N9
9 28 <5 - 11 --- (9773pn) a 92919195
<0.1 <0.1 <0.1 - <0.1 - (57m) oo
<0.05 <0.05 <0.05 —-— <0.05 --- (97731) DIININ DIVINIVT
900 2,500 1,900 5,500 900 6200 (5713 100-5 /1) Y995 Y9rp
60 190 540 850 400 2800 (971 100-9 /1) INNIY Y0P

10973 AW 991%20 9030 NIND NYYNA /1N 300-5 NNYNI NasNND MNN (1)

TNIY AN NPITAN NN YN 1N XY TOYN NIND .NNINNA Y2 NYIAN NPNR VN NMON 7y 97N NPr1a (2)
L9099/ 2000~ 713y B9
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Vodliidrla 4.3.1

2980-2760 P2 N¥Y  NYYHNN HNNNA NN DINTA ATV HYRYNN MIINN
MINNHN HY NN (1 NYIV) BNLP PN NMINHN NYNN P32 DYYTANNYI N7D/0INDIIPIN
NN NDYTY NI DY NAN 1PYNDN NPNI HINNN JNIND Ta¥3 1112V NYNRYNH MIPINN
<630) TMNYON NI DI NNOY) YD INNYNL NMIT DTN ITOA NP (2 NYIV) Bra9Ya

(11520 ;99073

IWNIAY 09IV NYYNN MINNA T12IY M2 1131 AN MANN MUNRYNN MIIMN 49 .2 NYav
MNDNN DIMNTA 1T1DIY DIDIYN ININN V%Y INNNYM 2014-2013 - 2009-2007 DWH 1’2 PNV

LOYTND DYV

AN PASTAN | DA TN 7N | NN PASTAn | An»a 1axn 7wn noYpn

MDY NN | (970/090590) | MDY NN | (1970/010)9950) o919

MNP MNP

52.0% D>PON 793 - 4700 47.6% YVINY 19 - 4840 2007 YND
21.9% W) M1 - 3440 22.1% YVI 79 - 3720 2008 PND
35.7% YV 79 - 3962 95.2% 11972 1) - 8400 2009 YND
4.95% N3NNNN - 2900 31.6% YV 19 - 4100 2013 VMO
20.2% D>PON 193 - 3380 54.1% D>PON 97 - 5190 | 2014 PND
1197 1) - 2760 W) M52 - 2980 2015 PNO

NI9YN M HY MINDN NN NYIN NYYNN NINN 532 HNIN M MNP IOVTHIN NTPY NDON
2015 VOVINA NONN NNNNN (3 NDAV) NYXPN DN OMIN NION DIV NNDNA NP IN
SN dWNY NN NNIINN NIVI DMWY YNDN PNINT NXINNY TY MAIPN DNIYN YIDYD NNINN)
N2 DND TONPR NOIWN DY NNPP IR MIVIANNDY NPNVDIN DOIN MPPaDn Ppon
D) NNNNA YO ,OMN DY 1PHYN IPONI DMNIN MN DX I»VY DIAPNIY [, NTPOINN)
ANNDN NNIAN NYYNY (2014 PR PNIDNR) MNINNRN ONWN 50-2 1IXY NN D951 OXNINN
0797 ,MN9Na NM”YY - HNIN NIIYNA INPA NPMYNYNN MPYN NWIYY HY Myawnn NN

P9V NN

MNYYNA NY9Y  $19NDY BPN A¥NN YY MY YIY ¥ap PYIP YN 91 MIINY 'NIA0N 1PN
MNINN VA T12IY DTN 11929 (2000 WP YN MYAI) DI19995 97731 1,000-9Y 42y
PN NPYW INT (1 N9AV) Y79 631-602 P2 ¥ INADN JPHNN TN NYYNN MINNA
GPYO NINRT) FNONN TV 2D NV FTD NN DN NPDINN ION NN DY NV INYIVNY
(4.4.2

(AYW/P710) PYIPN NI HX SYIND 922119700 NNITAY IV B MY .3 nYav

27NY 499V90 [ VOINN | 91 | 29 [ NN [ Dr99N | DINMD | INIH2D | AN | 9987 | 991930 | 9IVPIN
1,116,000 200 200 200 | 200 | 150 150 - --- --- --- 250 200

55097999y 09 y¥enr 4.3.2

IN (75% = 50%) D19 DM 1A YNIN NYW MINH Y92 1T1NIY ©MNN JNNAND 1195
19n0a a3 PYIP NYYN HINNA WY HMT MHTTRY ANNYNL 1917 INS1 DPN) DIPPN
ApYan myv

18



> &
nwpn Sm mwt @

Kina Kyttt < 21201 [ AAIpK
S)APNR0 SMND TTH PYN WNRYM OMIN G2 MNYNRIN NXON NN TTH NN a 229705 1M
ANV PN (7PN 11) 7NIANNNNY NN TTMY DXNNDON 1D 5N MNNINNT MIN
NN YT 2014-) 2013 PNDI ,NONTY NN NNMPN DNIN DY N PHN DINOWN DINDIN
NI (2015 PN PN ;2014 )DION) DNIRNNA 07PN 9-1 12 DY DP9 MDD YD 7NANNND
919N MDPYN N1 21D DDA ININN OTIDNMD NMIYN DY 1N NNPNI MSKN DY NINNY
MINND DY N9IIN NONIAD MDD NNN I VN PPIYA NNNIND NN (1 NYAV) DTV

AN Oy Waxn Hmpn 20-5 Pay NNV D9YNIDO 11D 2NN DONPHN ONPIVAIP D
DY DMIVIPN DPX 9PN 20-HN DN DN ,NINT DY THY 5N 171 NNINN IMNITVINN
NOIYNA YLD MNND 11D DY 119N

1920) NP0 DY IWIA MNNN DY WITL 71PN DN DNIN INNN 2 YTTHI ,ONIN T NNNA
NTTRNN M) 7PN 7MITNONN VY’ NN TTOIY DI9NDIN 11D AN MIN (1 nbavl
DYYY IWH2 TINN OXNND NON 97PN 28 DY NYY XD NN JPNY /)10 DYDY w)’a

SN2 TN DXNMDIN 11D TRND MIAXN INNNM 3197 P2 IO

2077 DRI SN 02N 4.3.3

YN (10997371 <5) NN INNN Y33 TN 1N (3708) DI IR ANNXRD VYIND 1
19990 INNNA (10957071 4.1) 7AW MXIA-SPR YN MNNA T AN 1N NI
5NN TINY MINHNN NHNX AN (10597371 9.3) MITNDNN IWIA 1193 AN MAND NN

(909573713 10) HN3Y SN2%201 1NN 19N NY NI

PNOM XANN 29IV H°29KD2 NIADN JPNNN INN ION 27NANN NNIY MY NN Oy
N3N NP 293 M MUNIND NIYN TIINY DY S99 ,)PWIPN 9991 NINNA D993V
WA 1D NYIIN NP IR NDINY MINNA IN NIDINN NI OYIWD 2015 PP IND ,NNINTD
DIYND NIN PYP SN .(19.01.16-) 09.08.15) IWIPY MY 21%2 HINVPNRY DNV DIMIN
NIANH NN TYNND SNN SN Y1) 90N DIIPNN 2193Y NINX ,IPNIPNRN NN HMN23

INYDN INRY NIIWNN TY NMYYIRNNI NP DN YOJINN

WD MIND ONIN DR DY DY DPTND NMAY MY TPOUNPRD TONNPRD NOIWND
PINT NNLVY NOIWNN DY NMPIY ,DINVNNRNN PON DY NPON> PNNN OYAON MYYVIRNIN
,MPYA MNNIN PIANND NI DIVNIKIVIA DINT NN ONIWN DNV NNIYNIA WURID 2NN
NON D9 .D9VN NI MNP DY DIRINKD NN PRI 2PN OMIN YTINN DY NP NIN
YWY N2 NPION ,0MNDIAD DWW DINNNY DMNDD DN NIIWNY PO PINY DOV

192NN MNP NDRYN NNNN DY NP NV THXIA WPWND DYPN

VYN (VDM 21 — 18) YTND T TN NOYNRN NNNNA 871 105-1 DXNINN DIPSIND 11D
YTTRIW DYIIYN YPI DY VA NN DXANINN D (T 56) #OXTON 19D IV NINNA
YOIVUP DN NI PRyn NI W NHPNN WOV (2014-2013) MNTIPN DMV PNON NPNI
IV TN 0 TTRY T DN 1D IMIND ITPY DNIWIN 2PY JNI2 NPTN 1D IN

(V57371 14) )P0 DYDY IWI (VDX <5) MITNONN
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(D°02°5901) 737 ST 4.3.4

17NN SY 15N 9¥N 5Y ¥9) 105973713 11-9 193 ¥3 DYYAN MINNA T1MIY 9990 )PIND 19
12 NP NN DNMH DXIVIIN HY NMIND ,)PIND 9NN Y991 (05573713 10) HNIY sna%a01
F1IY DXIVIINY Y9991 1PN S119%9Y ANNWNA (I MDPH->N IWHa DYNY) 90% - 85%
AN .(2 N2V NRNVYN NNT) MEN NN 9332 192PNNY MNHND PHDH NPNA 93y

L0910 11959 HY ANNSHA INWN NNIN PYIPN YN SYIND 55211971 03N HNNIHY

T¥) DM HNADN JPNNN DX PN (VDN 1.1-0.6) SN NOYNA YTTOIY YN DM
D»MVYA PND YTTIIV NN MIRNIND IXNYID (D7) 0.1 YN0 Ty 0.3 DM MION
.D19%) DNINNA DX YNONN NV DIXNDIN, (2014-2013) MNTIPN

MINSIND IRNYN DWWXIND PN NI OYDIN JPINN P11D7T PO DD W MITNONN IV
INNYNZ NIN RDY DOYIND PP 9917105 1D O) IO APy MNP DNOYA PRDN NNYPNN
.92y 90V NYIPN TN VTTIY MININD

PNDN NAPNA PYWIP YN NHYNA MINHNN BNV (D20IIVI) NITNN Y9N M1 129 :2 NHaL
AU DYIND INIDN 2015 NN MNSIND .2015-2008 ©YN )2

a9oymbs | 299Nt [ ONAVYY | SNTOP PN | 9553 1pan D 01N NN
0.58 4.6 4.6 9.35 YVIN’ 79D 2008 YND
9 0.62 4.9 31 8.12 NANNNN
1.5 16.1 YV 19 2009 YNO
8 0.1 15.5 NANNNN
3.45 1.9 4.0 5.98 YYIN? 19D 2010 YND
2.74 2.8 3.8 6.68 38NN
9 0.63 10.6 4.01 15.2 YVIN? 79D 2011 YNO
0.3 9.1 1.5 10.6 naANNNN
0.27 16.1 1.9 18.06 YN 19D 2012 PO
68 1.45 7.4 6.3 14.72 NANNNN
<0.2 15.9 1.1 17.0 YN 190 2013 PNO
12 <0.2 15.5 0.88 16.4 AENIATAn)
0.24 4.5 2.8 7.51 YVIN’ 19D 2014 YNO
81 0.25 43 36 8.2 AEIATAT)
--- 0.8 9.2 1.0 10.3 yVUIN® 999 2015 °No
11 0.9 8.7 1.5 10.3 RETLYR

MNIY Y 4.3.5

NNN NINNA PYIPN DN M) MR YNXADN JPNNN INRIND PN OPTON NN NPIN NTT0)
NNN INWA DN L (MIXTIN 100%-1 97113 100//n> 1000-1 MING) "YW 993 TN - 7193
RPN MHNNN MNNNY INKD (1 NYIV1 NYAV) JPNNN NIN NI MXXIND TN NHYNHN
JYOP 5N MY SY NPINRD DINNDY NIND YD DI NPN ,YWHind 195 ¥Id W) Noyna

D29V IN MY NP 95T Y1237 NDIDN NOYTI NN NNIND
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NVDYTT 9907 N2 3997

(3''m) 299173 NI e naand.4

4.4.1

MY DN 9N NPOIN MI0N DY DNDPL 21 NIV NNNNN 91 PTNY INND) 57ND2
.3 19202 MK NVIN TONNA NMNVN NMINNA IRNIY NPIINM MIDN DY DNOPVLN

NNDM YNNI (113%) Y9290 DNV DY DINDPVN .JPYIP TNIA DNTH NMINNA NPDIN 290N HY NYON MYV 9V .3 1YL
9599 299N = 4 ;NI = 3 ;MIVY = 2 ;027N 02099 = 1 :PINIIMNLPN MPAVWN 299yY

mvow [ T I T o e | oer | mvveaan | e

Glossiphoniidae, Unidentified sp. NPy 2
Physidae, Haitia acuta TN TV 2
Planorbidae, Gyraulus piscinarum nMP NI»Ho 1 2 2 1
Cochliopidae, Pyrgophorus sp. 2
Corbiculidae, Corbicula consobrina N NPOHD 2
Gammaridae, Echinogammarus foxi TS0V 1 4 2 2 2
Cirripedia, Unidentified sp. D~V
Portunidae, Portunus segnis TN VOV
Baetidae, Cloeon sp. (sp.1) JIN9P DY 2 2 2
Platycnemididae, Platychemis dealbata 937 NNLY NI 2 2
Coenagrionidae, Unidentified sp. MY 2 2 1
Libellulidae, Unidentified sp. oY 1 1 1
Gerridae, Unidentified sp. on X 2 2 2
Veliidae, Rhagovelia rivale o5M ) 1 2
Corixidae, Sigara sp. MON 2 2 2 1
Notonectidae, Anisops sp. N1V 1 2
Chironomidae, Chironominae, Unidentified sp. VIV 1 2
Chironomidae, Chironominae, Chironomus sp. DYTN VYWD 1 1 2 1
Ceratopogonidae, Unidentified sp. viny 1
Simuliidae, Unidentified sp. NNY> 2
Spercheidae, Spercheus cerisyi - 1

(Taxa richness) 2910 9wy 10 13 10 8 5 1 3

.5p.1 Y210 YOPLN 1991 NT A5WA DININD DR DN TR ,OMNTY 1Y N pn MNa Cloeon »onn Doyn NSy oo (1)

TIMNT) AN NININ MW 1Y) MDPIIN NIIWNK ;IPIYY W TR PH NN NPINA 10N Pan

nNX D918 (Pyrgophorus sp.) oNmt DTpnmn PN Sv TNR PN L(N1MPp Y0 NN

PAD ; (TTH VMY ,D>-VIVA [ TIVY) DNVIDN NPONNN DINDPL NYVIVY INNMD) ; (NMNN NDPOID)
NITOY DX NYIIN ; DINRPIVYD DIPX) NYIZY ,DIRNPIIN NITOY TNN DX NN OXPINND
PYIPNN NITOY TAR DX DIRATN NITOY DINOX) NYIIN ; DIRVIVIN

PN NMYN1 DN DNPIY YW DOPN DWW DI 19,0001 INYMIY DNDPYY ORI

(Orthetrum chrysostigma) *nons oM ;7wwp Sn Tmra (Ischnura elegans) *n 1

(2015 ,7992) 11.05.15 -2 nvava Pwbs PRTPRT DR 'Y WIR DPMIDWY NPOYS 0y e
AT NMIOW N33 - 7N e 2
AT NBW 1avA - 39D Mo S
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WP Y1 Tmra (Crocothemis erythraea) *nmyIx 1om5T ;7N W mewp SN 707
NNILY NN DN ,I3Y INVNL INNTY DINPAY O 19D 198 KD, NNT DY .7/NN0Y7) IWIN
*o9771n mmny L (Erythromma viridulum) py-mp1x 7 p7 (Platycnemis dealbata) *oxn

(Trithemis annulata) "ynyx mno (Brachythemis leucosticta)

2°002U;T MDY WY 4.4.2

ST aoyn nun 4.4.2.1

MINHA INSN) DINDPV 19 DNN ONDPV 21 K915 NN IV DIVNPNN DINDPLN TVIY
N8 2014-1 2013 D)YA PNDA IDIWIY DNV 199NN HNINNA TaYa DINOPY 3-) HNIN NHN
DIVNN NW NN NOYHN NNNNAY ,DMNDPY 21 - SNDNN NVNY NNT DOPN WY DNIVA
NPOIND 0N DY DXPHNN IYIY NININND DOMVIAY INON .NNNRNNL ,0MMOPY 21-) 20 WHN
DY) DMWY XDD ,ON DNLVP DNWN P NN DDTIANN ,208 PNDN YNV DOVNPNND

ANMIWND TNN 7V P DMDPOVN NYOYIA

DMNN NNMN PNDA IDIWIY DNINP DNV AXNYNI HNINN NV 93 VAN DTaANN
(NN SNNMN ONIY 0PN JNNN) DN MINI MTIND NENNY DIYNY NN »DN DY
= YYD DNINH NVITYN HNX D3 (NPH99Y ,1P99Y) DINIOYN) DINNDIIAN MITON
MYNYN NP9Y D) NN NN NINS 7HND7) TUN/) 7YIVP DN T ,7YWins 993 19m”
19°)72 ©YV99 MIVYY 9393 7253 DITAN DIVIDN NN NINH T3 ONYY MONPNH MY’ova

NNN 952 MTA Ny (Baetidae : nNawn) PROP NONN DPIAN ,NNNTY O NN NV
.92Y0 NRNYNA 952 19N D12 DDA DN NINNNIN

"

NUVITY (1999 19995 1 018) PYIP SN N NI 0 193w Cloeon sp. Wonn 0193 YY 0198 .8 Nnnn
01992 (9792 ¥191) - NI 97I7) MIYH 1DIND ¥11IY 1ININ DIV 9N RE¥NIND DINY NT MDA 0NN
S MY NYHYND MINHN YITYA NN 91V N8I NT

TR NPOW 923 - TR N 4

531 ML NPPOW 92v31 - 931 nMvw nPaxn °
03777 NOW 1ava - 0°77 nanm °

TR NPOW 733 - AR NI
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M DYIN NION DIV NNDNA NYIPN DX NN M3 DY NIMNDN NNINA INPNI TTHIVIN NPYN
M) MDONA DI Y1AP 19INA DN D IDNNI 1T DI MDA 2015 VOMIND NINNY PPN
, VYN NOYNN NNNN D52 I8N MNDNN Y 1T KEP D90 \)1ya NPavN NH12INM
,INONN) TENNIPRN MNOYN DY IWIVNY NPNIAD MYION 90N DY Nyawnn nYovIv
™M MON DY NDOVLN NYAVN NPNY NDID VSN MDYONN NNKX DI (NP0 NN DN
NPOIN MON MY HNIN DIVOND 92T HY 1IMDY ,0N DY INY 2NT NHNND INHNRNM DYIN
MPYN NN YTIY ND DNTPN OMHNIDN DMIADYNY IN NIN NTH DIN I DP0NDN Wi

2N NPNDIAON

NMNNNA DOMNINA NN DX TYNND DM (3 NDAV) XMV DMIN NI 29D NP DMNN NODIN
922 INNDIY ,DOPIN POV L0901 OMNDPL HY DMV DMNDN NN IVINDY ,Noynn
NONN OINNPI OONT NN IWINR D1 .NNI MYV MPINT DYDY P DY yopna

M DNV N N v ooy Hydroptilidae nnawnnn 930 »yw Sv oony ,Caenis
DMYPIAN DTN NYN TYNN (DDNIN TODTHIN ,NHNTI) INNIM NP 027 NPYVIdN
5NN DIPPYI NIIYNN YV NP2 MYWINNNYD YNIIN ININY MPONI NN PIN» DINIAN DMIVNI

.(Palmer et al., 2010) on15°X2) ©HININD DIAN MNIA NV NIN

,DNND OMOPYL 13- 5 Pa SN NOyNa IMNTIV NNNNN 5-2 YNONN MV INND) 51D
MNNI RYMY KNINN IV 993 NN DINDPLA IVIY .PVITIVD NNNNN P NNVONIM
MNHPIN AVITY AR 7N010Y7) 9WN7Y) Z7YWINS 993 199”7 INNNN Oy TN 7 YWIVP YN T9m”
Y90 72290 NN PYIPA AN MANN NPIINA 90N VIV JNa N¥NY DIIVNN A9V
002 DY NMIWYN SYOPN NYD NNN NN YOP NN SIMONIN 19IND PONDY 1N ,72¥2 YN 92OV
.2, WD YWD 99D TN P MDY yopn L1 DMDPIAN DIRNNNM DITHN NI NN

(2010 ,703) 2P YIN) W MDI-YPR VI DITION 190 W) P2 DN YOPN

DNDPOLN WY YIVUP DN 19973 NOKY TN STIYNRYND NAPYN 19I0NY NINNN Yan
TN SNINN NV ,5PTIAND .NNRNN ,DMOPY 8- 6 MM 2014-) 2013 PNDA N MNND KNIV
INNDIY DXV 'ON) DIWNIN NPIIN MI0N MY’AYI 152 MY DY TN DMOPL 13 725 INNA

(2011, 700 2P YWIN ,NNNTI) 12NN DIRINNN NNV NINYNDI NONR NINIIN .(NNDNT

=599 WY NN INDNN VA NHYNRN NMINH 12N INA TIIIN DINVPVLN TWIY DY NINHN
NN DMOPLN VIV PNDA TP VIV DINITN 2112 D) .72D3 ©INOPY 5 O 79V M2
(7DYTOON 193 WY NN DY TNY) MINND NNNND IRNYNA INY T MI N

DINTN NPNNA - YN MNX) PONIN YNINNY DYV DNXTY 7Y MDII-PR WY TN
NNOY NN INY INMNND NYY I¥NIY DINOIPMI 2,980 NNMN NINNN NOYNA NOYRYNN MDD
DMV, MYNN TINND NNNND TNV DNYIT 1INNN OIX MX) NY2 .0DONPN 4,100-D
NINNA ONTY ¥ 95 BIYN .MNNA DMIN YOIINND NIIN 2D WY DY NYIVN ¥ MNMNI
N9 MTND PYIPY NANN 29D PINNN NHYNN DY PINRD YOPNN NR IXMNY NN

SS9V MININ 9955N0NN YOVIN NOYW N3N YY 72901 Y1) PNINA 1IN 1N NPV
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Syt T nunn 4.4.2.2

(DNDPL 3) PO DYDY WM (THXR NOPL) MITNONN TIWI NNNNL INNNIY DMNOPOVN 190N
VW MININRD ONYI KXY¥N) MPINT OXMMYD PV PIND DIWN TRND TN 71PN ONONN 7VNA
DIAND NNPN WY DNV ,DXTIND .MINNN NNXA PND VN SNMYHYNI DIT) DNOPL
NV YOUPNIAY PMY T2 ,(DNDPYL 10-5 57ND) DMOPL KV INY 91T 1901 YY NNT (2015-2008)

.DNN DY INRNN DY IPMYNYN NYIVN YW NPIYD

M) 7PN PNDN NV (POPITION) NYOPN TOY NNV INSDIY DNDPVN 190N NN N
NN WA 2D DY OPITIONN IMN DY PN I (2016 ,PINYY PNIYN) IMYHYN
MOTINY YISN MMOY, DTTIN DPINY DXINN) NP NMA) 1OYIO TPH MIAINNI GPNYN

(MTH2) DD NYNW MNTN NPNNKY T MO, MTHN NLY NN

Dromopy mx1aph Ao 4.4.2.3

M5Y99 M L,(DNDPL 13) DXPIND NPONNH P YNINN NV INYMIY NPYIND MIDN NN
62%-5 DXPINMN NN NAXI (TANR NOPY) NPNYIL DYIM (DMOPL 3) DINIVID L(DMNDPY 4)
D PPN SN TIIRD 2008 NIY INND 1DV DMNIVNN NP2 IDYON DMDPLN IWIYN
9P2°Y2 NV N NTAW (2016 , VTNV PIVR) X9DIN DMNOPLN N 85%-D 60% Y2 DXPINN

.MM NNNNN YOPNRD NNNVNL NIVIPN DY POYN YyOPNa

12°297 02990 4.4.2.4

Corbicula ) 9N NY050 NYTN DN NYAIN ONOND DT INSND) MDD PIAn
(Haitia acuta) nTn naya (Gyraulus piscinarum) n7mp m%950 Nndnm (consobrina

.Pyrgophorus sp. ¢¥>19n ppm

9991 YLPNA 7OYTIDN 995 YN NMINNA NV Y93 NVUYI 915 NIMNN N NYIDID NaT8n
TNIND NNXIHN DINN HXRIYIY ,NPIIOND NOTSN DY NNPN DN NOYPIP Y Nnpnn NYN 1
VI IRNIND 1IDY) NPDIVIIND NAINY NN NTNIN NIDDA YIND NITHN NI .PND YoM
NP YVIDN YNONN NV TII VNN YN TR DY (2012, 1TV PPOYI) DMINAT DONIN
YNYN IORY DIPNA ,OXTON 99D W 7NNDD WY NNNND P2 NADN NTIPIA NITIN INN
SY MY NNDP INSND) ISPN INNN TONNA (9 NNNN) MNIDPIAN MNVII MYIAPH NNNNN NNN

DN DMI9 INNNDI NY TN YPIPN DY NATIN

VI2IND NN 29NN It YITPAY 9PN NTNON HIDDA 11 NN IHNNPND MY APy
92yaW PINY ¥ PYWIPN NYYN TIND MNYIYN NN DINH NN MNTY MDIY »75 NOTEN 9NN
, TN NPYIN ;2007 ,)1WOP SNI MY W3 MIDM-YPN W NND I D) NTNN NN

JNSY DY TN XD NTRSNN 2013 1PND DMNIVNN IVTNNNY IND DN ,(2011
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N'DIN N7'070 DIALT

995 WYY b’y WY MIND Pa MO NPOYD DTN NN WVIDN T N2 ANPIN L9 NN
SOYPON

PN N LPyrgophorus sp. 19’na nuHnm %980 NN NN N0V G0N 1Y NSHN
DM YV DY) YN DYONNI NI NI TON JOP WTN ,DIOT DU 01NN NNAVNN
LDTIPN MUY ORIV vWHs X D12 Pyrgophorus -n Sv y1pn .nmay mdNa 0pnn
DY MINN OMNN) OOINL(2013 ,)ION) 7O>XTPON 19D WY’ MHINNA 2013 PNDA NNT XN NYPa
D) PIN) NIYIP T2¥2 XYY 925V DYPYN 1IN YN NVIDIININ DMNINDN YAV 9DIN JOWN
qPOYa ,7D>TON 995 WY MINNA 1 RSN Pyrgophorus -n 5w oovas mwy (97ya y1n —
NTPM DN MIMNA NAVNN DY NNYY NNINVXN INMDIVIIN ,INMYINT APYY 191 .ONAX NNN

JPON MOPA INKIND 7P N WYIRND MINDONI

N9T8N YV DOV INEN) NY DPAVIVIN DIWVINN MINY ,DININKRN DINVNA NNTY 295
9NN 19192 NNNNN PNW VW) M*-2N AWy mnna (Mytilopsis sallei) oroa-nmny
DTN DV NN DY D3NN 2015 2>INY 2014 PNDN DXNVNN MXXIND TYNNL ,NT X¥NDN
TONOTINND 129722 IDIWIY DIDIVTH YT, NINT DY /W) MDD WYY MINNND NYNION

99521 (2016 ,1NY PION) NT INNR NN NOTNNY 2015 NN Y8NN 2014 920320 NPPNNA
AT DIVY PNYIPN TN DXDN DIINNA DY XN

o251 290 4.4.3

INND) 57NDA .4 NYVI NN NV TONNI NMNVYN NNNN INYMIY DNINMIIND 20 NINOYI
21NN NN TN - DI NT DNV ,DNINMNIN 2

NYWPN M YW D27 DIYOPNI DY K¥KI NY AT IPTY NHNNMI Y92 OYNI NI NPTIANIN NN
(2014 ,05PNYY ¥712599) TOWY TY,IRYIV PRY MMKN 952 ,n5ynnn PHam
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VYO YN DNTN INNNA IPDN ToN1N2 198V DINIYIN .4 NHAV
W1 av 93y oV 9y | 1M ) 217p) mMo*9a 217b) al7p)
995 on 9972 995 9V MHYTHoNHN oYY
wurnd | WIVp 1=} 24-42] 224
Gambusia affinis | T2 v v v v v v
Tilapia zilli RIARIMALY v

99 TN NN NNRND ,DXPYT OONXN DDAV MY NPIAN) XNV INNNDI DTN TONN2
VPO AN DN NVIDIVININI NNWYIV NP>T22 .(11-) 10 MNNKN) 7NN’ WP 7PIUN "YU

D»OXIVYN NNAVND TIXNYNN Lernaea sp. NonNn JOID 1N D9VNY KNI VI MY DV
DMVIN DXPTHN NRDN 93D DN DIDAVN 9N HY NDY NIYYN »MnT ovinn .(Coppepoda)
YTN OV OTNN P NY D290 .(97¥2 YT - NDINRA D> MNIPND MDININ 12790 ,VINNT PPIN)

7 YW MVN 90 NN T KO (Tatcher, 1998) 1N1NY DINY DIINDN DININ DIDN NINKDN
ST99) APNNY XY N ,0I92 NP DI WP DT

DINA 51N NIND 993D SPNND NXHAMN G YY DIDN P90N AN SN DIYYA .11-) 10 MINN
IN 19523 AN HT2 DMV D390H Y 9N PIND HTH HNPIN TUMY INNY 93900 AN SINNYN
LDOPIPT DIVIN 37Y INDIN 1NN INY

239192 2977 BT axn 4.5

DOUXNT 2ONOPYIT IIY TTH 4.5.1

NN 9YTHNY INY DITNRYN DMOPLN NN PO DXINI INNN MDD DOWNT DNDPLN W TTH
IXNN DY TN 11D .5YTNHN NI ONRIN NYINN TN 51200 DOXVNN ,DIWNIN DMNOPLN DY BIPYN
INNNN DX NNIWID DXINN DM DY NPIN PIDN DY MY NN YIVND NN DD ONIN
NINON YD OPPYY  NPIPIY NPV, DIRNDIL DY DIINT 1D MINIIV DT NMYI¥NINI OMINN
,DOVIN OYNT 1N IADINVLN NN NV DIV NNIYY (7D DIMNDPLVY) DINDNR-DTP

DY’ YONT 19D NADIDINMA PAIVNND DY DN IN NMINA NPYIDNI DIRVIV
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12N, DMNDPL 4-H 2 P2 2015 PNDA YI NOYHN NNNNL DIWNHIN DINDPLN 190N NT TTH 29 DY
19Y NHN NN VA ,HY 191N DD DOWINT DIMNMDPL INNNDI XY TN NNNNN SNva
,(3 91R) DNNPN PNHDN IV NYH ARNYNL DIYININ DINDPLN 990N MINND N*903
SIPYS YN Y DINDPL NYIIN MNY MINH YIYYWA INSD) 2013 PND NN NHYNRIY TYUNI

DNV DINNPIIN NNAWNN DINNI 1901 HY DMNDN NN NT TTH2 NDWO N1IINN NON
MAODIN HY DN DI, TPNNN NIYYN ,D9)19) 180N 11929) NPV MV YDy DXavNN
MNNNA DMNONA MDY NNMNY P RD 90N .NOYNRN NN N3N (N MINDN ,NMPIN

DXV MIVY NIDNTL IRYN) NINNT 2172 NNDY NPON DNINIY D) NON

m20131rrmo mW2014 'mo 2015 mo

5

4
a 4 4 4
3
- 3
o 3
~
° 2
~
a 2

1

0 000 000
0
19> a7un -4n T n'7awa 191 WA NI YA YA or'71r \wa
vy wup n'T'on nNTNoNN |n'o

.2015-2013 N0 9092 PYIPA DINTH HINNA NPYY MY YT¥a DINVPLN VIV .3 TN

bomnT 20PYT WY 7T 4.5.2

NN NPT 2AVIN,OOPIVNN DMNMDPLN IV TTH MOLIYN P19 ITHNY DIPIVIPN 29 HY
NP2 MDD NPIIWN TTH 2WIN 7NNY’ WY’ TINNY (4 N520) NYYNI DMNVN NN SYLPN DY
1219, YYD 990 TN NN IDIADY VDY TON I9 W) 7¥IYP DN TNNDY NNNN INK T
953 NIMYNRYN NMYY NON ,0NPN PNDI YAV VY NRNVYNL .1 INDIPR NP DY
DNOPL IV MDD NPIIN TTHA NMOYD MDON (4 NDIV) NIYNN MIND JY NMIIPN 9
DM MNX) NORD DPIPIN DXWNIN DXPNN 190N NMMYHYY NNNNNN NNX 952 N M)
PIYN 0NN NN DIV NNDNI NYIPN DX NIIWNN M DY INRNN TYRIN NN DM

LDMDIPRN DTN NDYN TYNN NN PITAD

,(@ N92V) DO HOPIVN NPIIY P IDDP MDNN TN NNNNN PNV ,NOYNRN NNNNY TN
.2014-1 2013 YNDAWYIAPNNY DNTIP ONIVXY DI
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090230 YA SUPMIVYN DINDPL AWIY 110 295 DINTN INNN YY NINNPR-19TND 199y 4 Nbav
SN2 MDD MY HAWVINY NNPIIPD YINN DITXA . PNDI 1AW DININKD

90231 "V NIy »Ho a9y »Ho MINHHN ov
O7MP YHON 2015 2014
+2.5 NP2 7.5 N°31)°2-N51) 5.5 YW’ 990
+3.5 ppRAR 8 1%313°2-ND)1) 4.5 WvwIVP SN TN
+1 NP2 8.5 ppRA) R 7.5 102 V)
+3.5 NP2 8 N°31)°2-N51) 4.5 DYTY0N 19D W)
+1.5 1219) 3 1210) 1.5 YN IVI-IVI MDMI1
0 1219) 0.5 1210) 0.5 mMITHONN W)
+1.5 1219) 1.5 1212 0 DD DO V)

: MNDNN 990N Yo

NN INOAY TPNTN NINN MNINAN NV YY) MDII-PNR WY NN IR DT YN .1

PNINA NPNY NN IR MIND .MNN NYIPO NDNN AT PINNN NOYNRN DY NINKRD YOPNN

2PN MV T2 NNMINR DINTY 7N I DAUNT MININ YONNNI YIVIN KDY YT 229010 91T
2016 1aNa

YOI WXTPNY NINPIN NTNON NIDDA PH NP NOINN NDIOO0N DY NINIPNRN NMWYNI APy .2

NOYN TNND MNYIYN NN DINN NN NMINTDY MDIY T NHTIN MINK YINNN NN 2NN

NANN NN NI XD DM INDPIAN NVIN DY MAPN DINTN NNNNA P NIVAND NI NYIPN
DINKD MUY IVNINNY OMPYN DN NOYNN NNNNL NODIDIIND DY

DYNVA DNIVYN TONN INYMIY DXONPRI NPIND PI0N DI DY NNDN NPV PIND XONIM .3

SY¥ INY NANT MIANA Y1DY NI T NN .ANNN DIIINND NPIINA NYIPN DN WY

YWININIVIN MDPIAN PIND DY ANN-NNNN NDIAP NIYIPA WNINNY DOPNOPI OMNIPY
2NN SV PNNNNHIPON2

n¥nv (biological integrity) MMn9Yan MNSWN NN MPIY IRNWAY DIMI XY Y9PIWNN DNOPLN IWIY DY °
DVNITINDN SN MINXIND THMIN ODNMNNY P71 (2011, 17910 P2IPYWIN ,NNNTY) 12y P03
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.DHV MED .yp 5 mwnad wann 22014 yNO - 2012 0% (2014) .8 NN
.DHV MED )P 503 mwnd wann 22014 22aN - X092 NV .(2014) .7 OXY LN, PION

.DHV MED )P 503 mwno wan L2015 PNO - M9P2 N0 (2015) .3 PR LN, NION

- N 2DV - NP DN PPN ONIPN IPD L(2015) O 100N LN LDV LT L9 N DN
.DHV MED ) 50y mwad wam .(0»»2 nT) 2014 PN

NPONNN . NYP 5N MUY wn 2009 YND -M0Pa NV L(2010) X LTI L0 NIDIPYIN
AN YN NOYOIDNN,TNINND

PYNNN PP DN MYAY vn 2010 AN -0 MU L(2011) LN, L0 LDIPYIN
AN YN NOVIOIDNN,TNIINID

INIY NN DY D990 DN MDY DTV PTHIN (2012) .Y NV L0 00 LT PO0VDN
VTIMMOLY Y’y DMMINDT YAV PODIN PYN — MDININ POV DN Yyavn M)
AN YN NVIDIDNINA

MYYaY 7PN MYWNT .(2014) N ,PHT L0, LY N LN T LN PION LN )99
YN (2014 MY D10 — DA NMYT) 2 25 — NYOIP DN NP MY DISYIVN DY Nipnnn
ANPYT 0N, YAV PO NTNY .M YAV MY NP DONN NP MYID

TTIVN-PAN DTYNN NTIAYD DION MT NP DM D MN PN .(2000) NP DN MY
JPYOPN SN DY MDN DY YNDIAD 1PN MOND

£2,)001 ., 0202 : 19>7Y) 2007 MWD 020N MT .(2007) PLOP 9N MwA

Palmer M.A., Menninger, H.L., Bernhardt, E. (2010). River restoration, habitat
heterogeneity and biodiversity: a failure of theory or practice? Freshwater Biology
55:205-222.

Tatcher V.E., Williams Jr., E. H. (1998). Cpmperative morphology of three native

lenaeides (Copepoda: Cyclopoida) from Amazonian fishes and descriptions of two new
genera. Journal of Aquativ Animal Health 55:205-222.
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