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omfE wre-fery [FfEn @ #r sfEeEe o= Gdy 33 231 9% 59
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frefae 27 @A AERTS TN TACH AT A T TANE Teo 373 | LZS2 2
SIS A AramErEGa e wae g o6 Frirsa Sofzfere ez #m e
faferm 2 '

2KOH + Mn$SO; == K504 + Mn(OH), | (3! ST 9)

2Mn(OH)s + Os + Hy0 == 2Mn(OH)3 L (31! SsT®t)
2Mn(OH)3 + 3H,S04 == Mny(S04)3 + 6H,0
Mn2(SO4)3 + 3KI == MnSOy + K3S04 + I
2Nay8,703 + [ == NapS406 + 2Nal
R 3
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@ T W Y77 &fS 100 ml T T | ml WHAHA AT @32 | ml FIW
WIAGIRS 1 o725 it (st w2 |

0 QISR T ¢ L faw, 2-3 IR RICADE e TAh! I TR TH
RrafE oo fifi fm |
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1

2

3

fEoma e

TGS SR (D. 0) mg /1 = v X E X 1000

V,(V, =V, 7V,

3



V) = 2 ( (NITSU ACATAEDE ) e |

V; =3 I% IA1A 2/ TN SER (MG SIS |

V3 = IRES WIHR AEFS 432 FRATT SWETGIEIGT (N6 e |
V4 = ST IS FNA! GET ST |

E = SfAEa $% (= 8)
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o (TP TG WHE WIS AT T, O TGS WA o
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Teom 30 | I TS Rearen" @0 tefl T8 HCO; €3t €03~ wrmmsfA . <3
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IR SEIERG 36 2 |
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fRRe Sicag MG pH 4°5 #147%, 33 A TR YRS e T 711
fafermat ¢
&Y (0°'IN) e Sfirer (3s Beom H+ snmafr o sl RfFmst
T N IW 3
H* + HCO3 — H;0 + CO,
H*+ CO5 - H;0 +CO,

H* + OH- - H,0
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#Y (0'IN) AEFeRe Wi
EReifem o
fieiRe wrag Pt
NGNS 3
QoS Wi fadm
® 50 ml T T 43 AP (et o |
® ITT (T (ToAIfEW st I |
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e s
o RIFA T Tip MRATIT TARPICT P11 ¢
e TS B o115 (ml) NG o
i)l fotis SFS (5 A3 (ml)
1
2
3
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TR TR RN pH 8°3 o1 SRR T TR SIS x 1009
RGN (mgCaCO/L) AT Tel) (RSN TYA! SR TS
TSR G0 T pH 4'5 *RT MG T AT SIS x 1000
wArfEfaf (mgCaCoyL) ~ A T) (RGT TN SCER TS
Treord] ¢

o Ll wEfEfal (w3 Tra $afge HCO;, CO; ¥R CO, R T
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® b WEFIARD Tt uaige FIKW Ge ¢ @niafr «fFme ers are @3 |
IS B, TSI mg CaCO;3/ L 9F%Ba IR SR we =17 | Rt
megq / L (milliequivalents per litre) 943303 JAZRZ AT e WA IEA |
1 meq/L =50 mg CaCO3 /L.

14  CEE T TE CO, @3 AAfasne fefy

RIS ¢
8.3 pH 93 11 fATa T &6 MW I TEER [@ I TR SHIR0GH sifasel fedfae
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orframa JTRG #AS (ml) AN S
TRt 2T ita (ml) (ml)
1
2
3
foa e
THIGE @ FRZS NaOH (ml) x 1000 x 44
I& CO, (mg /L) NG T AST TR (W ATt (ml)
AeHT! ¢

(T INSTETI CO, TCE WD TN (1R HIRIG ToFS| ST b ¢
@ T FRAXIICA AT TY& I3 1 |

o R (78 I A, CO, T (I T2 & 27 |

® PPN T T (@ AR A, 2T (1T 23 2738 Al |

@ PTHIIA TR SoifeE IUPTIT (R AN |

® CO,*RRTR 93 WETT GFGe SAmm—fEIArar Tfgn ¢ «ANTa T afvz
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1.5 SR T TS (Salinity) ©fF Aiffsie Refy

TS ¢

o (neutral) ¥ fHETSR@ ARTFH-93 AN FRIRT WAWEA (Cl) Rfdas
TSR S 2 agR 321 77 | RiF i qen z= ¢

AgNOj3 + NaCl — AgCl { (31! SisT®ot) + NaNO3 IR (FIC0 (KoCrOy4) 43¢
JITR 1 T RS (endpoint)ﬁ'ﬂr“'lm'@r?ﬂl

s
0.01M AgNO3 %39
K7CrO4 B3¢, Z571 |

RS 3
® 50 ml e Tl @fb R e I (@ T KoCr0, 939 (Ol 3%
e A T HRefore a3 fh AT OTee ok A |
® G (T I (B! TSR FIRCTD T3 (A% IFA | o TIHTS (end point)
TR ZEW A2 TS 2063 WS 16 3 4R A |

AT 3
it JLEB 2% (ml) s{efas L)
R 2T TH (ml) (ml)
1
2
3
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TTA FANTE SR (A6 “/f&AN (ppt) =
ppt = parts per thousand 31 o€ 2TE12 SIS |
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® A HCH B GrEra farse w1 wiG |
® NN WIS T AN (T (W ST A WAL A< 71 975 |

0 TR MNGTR TR WSz 33 Tre & waveiz oifd 3 3ce AiRE |
o 5T a FTT AURTS: (WEA WLH @A AT W, IR QUK G FTRMGE
e |-

1.6 <=1 @@ @ Wifba pH

TEFS 8
&3 (ionic / polar) TTT H* SRR SoAf%fSa &= pH RAICHIS ST Aeq Teom
0| @3 [era TEATS S{fFrors ToEa 0 (@ RTFA (deflection) Cﬁ‘iﬂ MY, SE2 sfawe
IR SR NS pH Fefa 3R |
GRIBIS (@ (i s pH @3 Rfen Itz Rfsn 2 w74 3031 9% Ror i g3
f2ITa 31 O (CRIE! pH IS [N 321 I8 pH Fefa 71 231
Sz
T TE @ Wba pH e 3R e s [« sepRd 39791 9t wfbe pH
fefraa =, wfoa w3 (o FA0e A |
o AT (suspension)tﬁﬁﬂ"ﬁ%g
1: 20 SRS (2if5 @3 st M3 A 20 S T RS, @3 g 4w W
o 0 1g IR @RITT (BaCly) GMIR SIS | BfF 303 Ty wro Feom
Fisfrera w4 frca b wat wAfiem 921l Ieze 2 pH MoAR &) |
RN T Tl 8 b2 w3 Foeiet 3 |
® pH TS farw o ¢
% ESTS AT (ATF FAAWYZTS 1% 711 pH el 731 23| siwfeld & ¥ 7,
TR Y3 gel e are ANem Il
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AL pH FISCEA 936 (25 TS et fen s qin wave gfera frm | o=s
72 ~IRAET FCF SAGT T 5 FHEA A6 M fafFra pH Fef 331 |

®  Comparator disc (pH disc) f7a *dr1

Comparator (Lovibond Comparator) @3 %5 #1638 F0e72 10 ml F(2 AK =979
%34 9 1| 930 FTE 0.5 mil ot wae fafsica few |90 W Comparator € 3T
ToE Mo srRfe gt «ir=i warez a2 fafsic pH fef 5 |

® pH 93 RIR 7% IRTs g oz am (rew 2= ¢

e 3 pH 3=
QT (@ g i 3.0—4-6
QT (¥ T s 3.8—5.4
QT G SAlofa “Aiofey/ et 52—68
(T AR J e 5976
(T (@ G 6-8—8-4
(A @& e 7.2—8.8
Riev fef Cic 8-0—9-6

® pH fiom e ot ¢
pH IR TEraref A wae ofca fim @ 70g S5/ SRR 1 @1 e

WATR pH ety a1 |
Fodet 3
® T (W (FWYTH WH I HIFI AWow Hf=ers 71 96 ©oF e [oow v
(RGN 2T |

® AW (I MR TG IJRTF IW@ WG pH (T8 e oo 375y e
PG RN I | ATF A Ty vl oo’ Iara 3203 |

® pH bR IRZIE BTt Al R AR TR F= oD 2wife ¢ #ge pH
G WA TS ST 2ATACH |

EZ70 08(1, 2)—2 Ll



1.7 3@ iR FiRw cochatae fefy

TS

6y pH 7 71 372 MBS SoifFs RAAF (exchangeable) H* €32 Ca2+ SRWGHER
TS (ATF NOF THOR HA0F AT 47 *1eT 7 | T NidF Y I
GRIRE T3 | : 2 ST fafErs a3 waafba pH [T w2 2311 % 7@ (@ 1-14 facs
T AN FAZH (AR ST T |
fewe:

0-01M FEAPEN FRZT w1 |
o1GfS 2
FITE 10g T W oW I 7 |
20 ml FEACAN GFRIZT T (N5 33 |
30 S 472 Qe 21 T IR #7 Frepefbar pH Fefy 2w |

FAIRY (BRI = RS pH - 1-14

Wwﬁwmﬁawmw
siframd pH T NG FXH
Rt gliazicec I ColTEBaeraTE

w o -

. Stevifi 3

e ffon wifbz wi%w (smbafarme ws 7o M, O @3 =Y ezR I W
APRTSY AT T | :

® IR (ANDAMAIER WA TS 3T 77 (1% M3 e TR wE T @4 | (WIS
BITER T WA W02 (2 1% @ b7 72T (oSt T3 77 372 o wftrE
SITAIPTAIT A7 TALS ©F (@9 A 2718 IACS 503 |
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1.8

Mfoa THIT (TR SR sifamst

e s

b7 TErg SoAfFe (52 IR G SRIETES ¢ Ny e Ee wifFe e

TS A TV | TR TRARTS TIRCFICAGLE (T ARTF6 A (I SHICNErs serss
TR e 391 T | 2GR AR O] A o bt RTINS fe, O (Ui Eie
R TS 7T IR SAfFwe |

ferms:

IR TIRLHITSH T3¢ (IN)

CTA/ CTA SHITATR AT ¥ (0-5 N)
wiRfge wifiw Aome

o115 AAFSRD SHNHS (96% — 98%)
rRe e /cifeam pealRe

oGS ¢
°

1g B ST IR 500 ml BWPTE FICH A |
O3 TIF 932 T G FCFE FICH (ITT T AR A ) 10 mi ABFRIT

&
TIRTIFITNG el |

®  TRrHTSs Wibw see R IRE #R B 20 mi S AEARFSRE e 1 FCE
w1 r% wfbre gfecn e b fifirca sy

@  SUIIRILI ANSE Tord TR @Y A

® 200m1ﬂﬁzrswfﬁuwmmmiwznﬁasmﬁsmq-nmﬁmmm
CS T | | ml s 7R ) 9313 PR (W7 @0 B IR TR/
TSI TS (U TN, TOHA 1 e ST zom | iy Fere
BT I NEAE (AGT (L0 T A T3 |

AT §

oframe FLAB NS (ml) A< TG

L) AT (e 4] (ml) (ml)

LTS S R
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- _ 10(B-T) x 0-003 x 100
SR A B (Wb om, o)

(AR, B = ITQRIA YR SPIAT o) AT (FAH/ (IR Srsnfaars
HARTCED AR #{fae |
T = 63 B0 IR &) ATASAT (TFI /(T SoIeaiferansy
AT FAA w0 |
TR IR Ao% IR Tt AR 8ot AT24D7 (A3 ANem T 1.724 faea w
A

® (TAM/ (FAM SHNFAN HAETHH U9 IRLET JNA 7 (3 IAR | A0
JRZR I 2 R el By 7
o W dtel 3 T (AR TNEE TIZT IAEW 7 |

e Wi (o’ I ~fame ibre oo Wi ARLHITE IR O AfEwe 3 Wy |
® o IR ~Afieer Sorm Wit Tl 7z R |

19 ored aifdwdt ¢ sere Sfgma Wi

neag ofdent ¢

TR ST ST ToTe TP fEb (6 A Rpig 9360 i 2t 42
T | G P GO SRR TAR s (afei sl e @ am
M RNTA FATTA 2

QFNTCIRT (Cladocera ; waterfleas)

® TR g BIsll

® (BRITEW

@ ASTYE “l, 5-6 (T TS
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12 48F TG WRANH
TE Feral
o Smeafiteirel, caf Fshm
Twis STl (Daphnia), ¥ (Moina)

Q (FATATE! (Copepoda. rotifer)

% BIeRFTe
A TF
5 (BT AW

TR G
o T HATel, (R ZATED!
Tale  ARE (Cyclops)

2 TOGNRTE! (Ostracoda)

o (7Z GICTHIT! TS Al W%
® (7ZYST IRTY
@ TTT WA 4 (TITI T TEIN
® 3 (TSl HfEom
o Y 2-3% A TafEe
Twis FRIFA (Cypis)
e Sfgea T o
2 sEm 3w
® TFF AT AEA TH |
Wﬁ‘"ﬁﬂ (Eichhornia)
® =0, 55l <7D A WS T 2T 2-12 mm T E |
@ <ENHTTIIIFE ¢ =S EHYE AT
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ZFUHR! (Duckweed—Lemna)
o fefesre Sfgw
® il fFer Tw @ 3 % oy e
® T (D, (VT (YFW T FN, W SETH ZT |

& (eelgrass—vallisneria)
QSR 2[d 72
@ TIIGI UFR TS 21! TTEE T2 ST |
® T (SNENAT A (S A

2% (Nelumbium)
QTR R
@ IS WL &7, AR
@ oSt 7, (oiIpe fin e MW
BB (Cattail—Typha)

o e dHe e (IEgs

® ISl IR TPFeA, FTHD
®  TE A (AT / @G / SV, *1F WFFER SAM! e T8
AT | (OISR (Ipomoea)
21 SR e

@ @R 93 TR (Community) AFSATF T oo 77, 3% o=
TR eEifox wn 9 | Ffen aefers @ R afin Twem SReemit afse (rdr
WY €A AENT 8 ATTONT “orareame!” (34 —RAge, epd, wfaere Tenw)
AFIel FAT T R AFSIES SIATET (Ecological ratios) AT A6FETS | 02 TamesiH
At 3@ @3 (AT FiReafrae s ey = am )

% W7 e elsfers ot Jpe s aar #%f e =@ | esfa awz=

e EIfS Rivrax 6 A Species Richness Index
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® TS ATAGAITS! {5F Al Inportance Value Index

® Rt 3B A Shannon’s Index.

e foafba e s

% FeTE @3 (26 [T B 1 97 (AT | om e RS @l 2+t st =06

3 TR B! FNTE HIAINIE WA GF6 T YT A Quadrat TN IRZRA I3 ¢

awe 5aft oo swfe Saadin wfeba: sl defs e «} Stz
HEifEesi T a, b, r GR s |

T Sermal ove foran $om ffow wmsim 75w iR GaRia srasins ceifrem
e et | SETRER o ST esfeafmng Msa ARNCE Boge I PR FF7 1 WA
AT Wil R T ferfeias e 7@

ART—A
oefea T STGTE AN e A=A erfsfBa
am |l e

a
b
r

8

G AT (U AN TR BoR Sy T3 Tepr Wwere e um Refy

i. W@"ﬁ'ﬂif‘ﬁ?ﬁ / Ecological density
@R a5 wEfEr AN b AAn (IRGIE ONF BTEE )
A TR FOSET WA (LUFLT 10)
2. AFSIES AHHA /Ecological advandance
@R @3l ernfer (s wifia Arem
Tl Ay speT ANt Seifye
3, AFEIHS (T35 Fubmitere! / Ecological frequency
_ A3 T eeY T m%ﬁ@ﬂﬁz@ B1F R4
(A% TN FGHIEHT AN

x 100
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4. TS AT MRS / relative ecological density
@ @3 dEifea (WG 2NFR AN
~ saf® eeife Wi (b 2T AL

5. wIsiFES AgefE (asefFe FREGPIETS! / relative ecological frequency
@R 93 eefen (Moo et o
= Tt Heifed (MazelfiE ALEBTEE A catTEE

6. S iET ArgeRE Sﬂﬁfﬂ / relative ecological abundance
@ @R 93 Aefen IFefEs AR
= S Aeiton AGOIEE AGHAR FoTlFa

7. TsifEs ArEeifEd MEee] / relative ecological dominance
A @we o3 aenfen (b 217 ffeTs (%=1 (biomass)
" SR 3 i fifee grrerd (HEE AT (RS @IswE)

fdfad T2 Tsreefa TW I Nwe AT 5 cupE 74| awe wEfAE
SRSt cwa swfestr orrer R orem ==

x 100

x 100

A% —B
et CEOE]

a of 17% 2T rzeiR 100 g.

b of% 126 e vz 260 g.

r ofs 100 2T orzer 75 g.

s 2% 16/ enfir e 112 g.

G 547 g.

AN —C
aEifer | b i fRerfore AFOES TSR

Ci R ffwe g (mgoffaas
IO TS

o ®m
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AR —D

ooifer | G AT fawfors smoifies sTE (ren)
s ey TSI eTmsoffRs AFeHE | AT
A5 ARG IeT! wfgere e
a
b
r
S

G%R AR A, C €32 D (A& “Neq T o fofe ata e aifitafbrara sp=
et T No el IT=0F LA I |
S
wﬁrhﬁmm_m

(TN S = renfea H
N = (6 2 72t
cereforan ARy erenfS eraremtTeR pd e 3 2 Pl Ry a1 2w el
A, (N3 AeTGATIeTS! WA SfoTsR S Tl @ewes 300 frea o1
I | FIRIOTEE PTG JG 1T OIS 27 FaIT) 1210 PP @i 5= F 1w
free o | @ (720 IPIRIR @ RE) 0 @ ol IPdee @@ (e ffe
1% 100 T9t AeE T3 @ 53 P 300 B 7w ©nsl Reow e
0 (ITT 100 T Y TSI RTTe! (Mmeoffas AegbrTierel @ Sfaerer S
THG T 2T @R 5 PR otz B feafba (mieres Wl VI S W | @eiE
&% B NE FAFARLN G AR AR FHIG 1 T |
e e % fAsffad
T [Ty ITe AN TG a7 ¢

;_J =3 222[log|0 n- {% Z(ﬂi logjg m; )}]

(AT,
n = 2 wife fafara b ondfim A (i e 29)
n; = i AEIER (A5 =R ALy (MAN-AT O BT ANeT TY)
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5% Refrag oS ¢

(1) n 92 ¥ FAefTW Refy 27

(2) A erEfen &= n; 9 #w Acsfam Fefa a1

(3) (2) (ATF AT TN n; A @ I (A6 2Eifen ) )
(4) (3) 9T QAL QAT *n’ T Slot T3 |

(5) (4) @ ST @NTAD (1) (WF W T 8 3:322 Wy o9 IF1 | SITeH
=R 53 o fforas a1

31 e

A% GI(T JRZNTE AFSTH ITADH ATTH THF (S0 WA | AT A3
(T IFSLF WA I | @3 ATTHIafa Ty O “IryeFrE” T NI AT
ARG THCH TS YIFN AT 4% IR GFA |

20



a2 O sfare g
oo 3

2.1 - eIt @ Trwey

2.2 LCsp Tiat famotet # 3wt
2.3 Ao

21 IR S STy |

QIR IS TR H @ FHH] IS IR T o) S g Rfen wifker
TR, O (3 I AR R A TTONGR 181 IAT FAeHZ @S0 TR 286 71 (@ |
G2 ofEre 3T, A WGl tofaa AN IR, WA B ufH tof7 2R Fre Tesiw G
26 IRATR IR A W o Ffen ammiaren er TErE SN g 3R
A5 | AT TR GoF ASR 2T 1 O [Fod IR T 7T 33 73

LCsp st |

T ¢

O3 GTFM 2T SR (A [REE IS TR ARE D0 TR T AR
AR o FATS AR |

22 T QR B o= [are asnafae LCso i fFamete
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