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Fig. 1: Annual trend of CODym and BOD in the Northern Lake
Biwa from FY1980 to FY20102
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Fig. 2: Sampling site (Lake Biwa, Japan)
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Berner'® 12 & o TZOHE AR S 7z Multi-G €
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WCHEMI 77 > 7 b U SBEIE L Tz & E 2 b7z,
2011 4 1 FCIEIREE HE R AY 52 4 IS Ik L CSRTE i B
L, —/TChlaiBE2ME <, TNA032mg/L £T
FPHRLTWAEZENDL, —REEIHIZOENL TV L
E 2N, 2011 F5 HIZKEDOEHIZED - T
TR S L Lo, Chle BED S 75
Y7 b OWEEERAL LI Lo/ TH L Z LA
e sz, Dbz &0s, ABFZETHRILL 7-£E
Kk, KRR FEZKEHEE, 777 M2k s
—WAEFEOBS P DMAFHN /8 — v 2z o
7meE A2 b, UF, BB L3k 25 ed 55 TF
3 % (Table 1 ), 7B, DAPI#EIZ LY FHE
L7237 570 780%, 82X10~5.8%107 cells/mL @
HPHICH > T TRHEREOENR SN,

5.2 RIS BRI EREA D Z Y EH

KFZECld, RBIIEAENECTH S 2 L I2HA,
AR R O S D OHHRERED 2N L2 BT
DIl —AKEEBIZOWTHIE R T 7228, B S
M TERRL B IZOVWTIZFEO SN0 > 72, DO IZ
DWTIE, 4 oA E P 7.3~8.6 mg/L (n=53)
THEERLTBY, HREMPHERFEIN W2 L 25
L 720 USRI B s oW TGS - 5T
i CTHESNREREZ R

(1) 75> o588

EHIM O st L [ AT 7275~ 7 8B (B
410) OfEFEEFTEOBE, DOCBLUPOCHT T
Y EIRENFR 010~0.18 mgC/L (n=53) B L
0.02~0.04 mgC/L (n=53) O #HP TH - 725 L 72
B30 T, R R R 2 B R0 SEBRERE I X B AR
HRPFSICHZ N TWZEE R b, B, POC
D7 T v 7 EIX, FRIZREE T RO POC iBEE & X
T TE o272, POCIEEIZTS v /%
EZLFILZEIZXYRDI, — T, DOCDOT T~
ZEIZ#IKk D DOC i & K RCTHa 12, 2o
DOCEEED 75 » 7 [HIZ I & & b i3 2 ]
Mdholzlzd, TITET TV 7MIEEIT> TV,
(2) BHTRRE

BATERM T I BT 5 BEFHB O3 %R (112 H
) OFE2S, 20RO TR S 172 DOC #
BB LOPOCEEDEIZZENEN 003 mgC/L B &
0.0l mgC/LLUTTH-7 (Fig.3)o L7223 T,
SATHEBUIR SN2 b DD, KiFFETHEM L 72 BRI
PRI BEATAE E  (repeatability) O 55705 b %24
PEAERR S 7z,

—-DOC (#1) <-DOC (#2) - POC (#1) -0-POC (#2)
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Fig.3: Repeatability of the long-term test method for evaluation
of biodegradability of Lake Biwa NOM in summer (n = 2)
(The plots of POC @#1) and POC #2) are superimposed
each other.)

Table 1: Water quality of the water samples from 17B station

e 4 Kig pH ™ D-TN ™ DOC POC  Chla N9FUYT7#H
A ERERA
C) (=) (mg/L) (mg/L) (mg/L) (mgC/L) (mgC/L) (pg/L)  (cells/mL)
20104 7H 5H 7
25. _ 2 1 _ 12 N 1.
(=) 54 9.0 020 015 0008 4 017 7 12x10
20104E10 A 18H 7
(E) 21.9 8.1 017 014 0008 132 040 6.0 58%10
20114 1H18R 6
: . 32 . . 1. N 1.
(2= 8.3 76 03 030 0008 06 013 4 8.2x10
20115 SAH23H 16.7 8.4 028 025 0005 1.18  0.19 35 2.1x 10

(F=F)
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(3) ABERIEDFE
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B, HEREE AW COmEREREY I L 72 Z R
B SHBEEEIC X 5 TDOM O RERIKE KT
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YEIZ & o TREE O POM 7217 T7% £, POM 21}
& L 7-PEE KA b FFRE ISR - BrZi &, DOM
DB LD DEEZ BN, LIz225->T, Aift
BIEIZ L > CTPOM OB Y ) BEL, KBEEEROM
HEWEEIZ X S DOM O 53 e % 5l 9~ 5 & & 13 N 8
Tholze 72, ABEBIEIC L o TREMIZESND
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P nwZ S L7,
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Fig. 4: Effect of GF/B filtration on biodegradability of Lake Biwa
DOM in summer
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B vz, BRiRON7 7)) THIZ 1.2X1078 £
F9.8%X10° cells/mL T, K& Z@MAITRONLH o
720 A ¥ A= VEREROMER, el dbriva—2A
(Gt R L CIERBRATE CRAEE O 5 R
FUVAYNEHEELTCWDL I EDHATE T (Fig.
50 L7zt T, MESCHEEERMEETLL, B
27z o THBITEWEREIZB W TEERER NOM ©
SRR R R CE AL EZ BN D,

Doz b BiF 2, BGIEWEMEIIBIT L EEN

NOM D73 etk & ¥l 9 5 728, KRR R0 S 2R 7R,

2RI, 20C, WEfF, RSt CRIIM S
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L7ze B, REFZETIERBRE TR 2 HHY
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Fig. 5: Degradation potentials of tested waters before and after
the long-term test for Lake Biwa NOM in summer

5.3 REIE/DBRMERBROBR

Zifi % L CHRRIL L 727K ISR L CARHFZE THET.
L 7- B ot slBn e A L, FEW NOM 04 #
R O - & 4T o 720 REAMIREE & TOC ), DOC
EEB IO POCIEEL LI2GEDZENENOREE
B% Fig.6 12777, Fig.6 (a) BX (b) Lb, &R
BrbtatR, EREORBIIFCH 5 100 H %8 2 7214
L B HERRRE ORAMEIN SR S, FEEMILH NOM
D5 fRIZIE 200~450 H AR A 22> 72 — )5, Fig. 6
(¢) £V, POM ORIZVTROFEIZBWTDH 56
HEHEFE TIZEPORL, ZoRIIRKE2E IR
Lhrolz, Dbz s, EEMILH NOM o4 f#%
B, S mRRIZBT 5 POM 4ot &, B4
K% 8L CTHATT %5 DOM 4 TR I o b 2 &
BHLPE L o7,
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Table 2: Summary of biodegradability of Lake Biwa NOM
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Fig. 6: The results of the long-term test for Lake Biwa NOM,
evaluated by (a) TOC, (b) DOC and (c) POC
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Fig. 7 Decomposition curve of the labile pool in Lake Biwa
(a) DOM and (b) POM evaluated by Multi-G model
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Fig. 8: Distribution of four components of Lake Biwa NOM from
Multi-G model
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Biodegradability of Natural Organic Matter in the Northern Lake Biwa

Taketoshi Kusakabe?, Yasunori Akita", Sosuke Otani?, Takahiro Okamoto?

Kazuhide Hayakawa® and Yoshihisa Shimizu"

Y Research Center for Environmental Quality Management (RCEQM), Kyoto University
¥ Lake Biwa Environment Research Institute (LBERI), Shiga Prefecture

Abstract

A long-term test method was established to evaluate the biodegradability of natural organic matter
(NOM) in the Northern Lake Biwa. Labile fractions of Lake Biwa NOM were degraded and
mineralized in 200 to 450 days in this research. The degradation of POM and DOM can be described
as a first-order process, and degradation of POM in an early degradation process was faster than that
of DOM. The concentration of refractory NOM (R-NOM) in the Northern Lake Biwa was almost
consistent through four seasons and was 0.88£0.05 mgC/L. Refractory DOM accounts for 95% of
R-NOM in the lake. Data from the long-term method for Lake Biwa NOM were fit well to a Multi-G
model, and a two-pool model (i. e., labile and refractory pools) was reasonable both for POM and for
DOM, that is, a four-pool model seemed to be reasonable for Lake Biwa NOM.

Key words : Lake Biwa, natural organic matter (NOM), refractory organic matter, biodegradability,
Multi-G model




