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Composition and Environmental Effects of LFOM and HFOM in “Incense-Ash”

Sediments of West Lake, Hangzhou, China

LI Jing'?, ZHU Guang-wei'* , ZHU Meng-yuan' , GONG Zhi-jun', XU Hai', YANG Gui-jun’

(1. State Key Laboratory of Lake and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences,
Nanjing 210008, China; 2. Environment and Civil Engineering School, Jiangnan University, Wuxi 214122, China)

Abstract: To understand the organic matter pollution characteristic and its relationship with nitrogen, phosphorus and other nutrients in
sediments of high organic matter type of urban shallow lakes, the organic matter content, light fraction organic matter (LFOM) , heavy
fraction organic matter ( HFOM) , and nitrogen and phosphorus contents were investigated in eight different regions of West Lake,
Hangzhou. The results showed that, the organic matter content of the west lake sediment was 28-251 g-kg ™', belonging to typical high
organic matter sediment. The difference of organic matter content in different lake sediments was very big. The sediments located at the
input site of water diversion engineering had significantly lower organic content than the rest regions. The LFOM content of West Lake
sediment ranged 0. 57-9. 17 g-kg ™', which averagely occupied 2. 83% of the total organic matter, and the HFOM content ranged 5. 35-
347.41 g-kg™", which occupied more than 90% of the total organic matter. Compared to other shallow lakes located in China,
sediments of West Lake had significantly high percentage of HFOM/LFOM ratio. But the HFOM content was obviously on the high
side, reflecting the west lake as an urban lake with a long history, as well as high organic matter pollution load and sediment
humification degree. Both the content and the ratio of LFOM/HFOM in sediment were related to nitrogen and phosphorus contents in
sediment. This suggested that the composition of organic matter in West Lake sediments had potential control ability for the internal
loading of N and P of the lake.

Key words :urban lakes; eutrophication; LFOM; HFOM; internal loading
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Table 1  Description of the sampling sites at West Lake
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Table 2 Contents of LFOM and HFOM in eight sediment cores of West Lake/g-kg ~'

D LFOM LFOM LFOM LFOM HFOM HFOM HFOM HFOM
o~ (0~2 cm) (5~10 em) (EE)V -y (0~2 cm) (5~10 cm) (ER) 14
XH1 4.59 4.13 4. 69 4.47 71.51 67.56 129. 61 89. 56
XH3 1. 61 2.63 2.75 2.33 61.98 59. 88 39. 83 53.90
XH4 1.45 3.79 0.57 1.94 172. 48 194. 13 82.43 149. 68
XH5 1.26 2.75 9.17 4.39 89. 12 166. 63 347. 41 201. 05
XH6 1.37 1.95 2.52 1.95 144. 43 92.41 176. 87 137.90
XH7 1. 15 1.03 1.72 1.30 69. 96 77.90 95.74 81.20
XHS8 1.03 1.49 1.38 1.30 126. 93 134. 40 143. 07 134. 80
XH9 1.37 0.92 0.92 1.07 39.71 36.59 5.35 27.22

1) XH1 ~ XH9 iX 8 A IALIE 2R 7 Y8 )2 43510 25 ~30, 20 ~25 . 30 ~35, 30 ~35, 25 ~30, 30 ~35, 15 ~20, 20 ~25 cm RERZE

P 2% 2 08 T AT P X UUR Y LFOM. &5 i
1£0.57 ~9.17 g-kg ' TERINZEAL, FH 5 B LR
2. 83% . pAIRAEYE M KB IME R R/
AT, AMBIRE . PR AN PUELET . L L
SMEAL . . LFOM Ff S Je i ~F- ¥ (B 7E B A LT
T 5 HE R 0.95% ~ 4. 76% , KR/AMKIR J9/1NEg
(4.76% ) . FFKIE(4.14% ) . W (3.78% ) . JMH
F(2.14% )  AMNBAL (1.57% ) . ANBIR (1.39% ) |
PO (1. 28% ) . ALHL#1(0.95% ).

HFOM 5 ML BT & & S 5 B A PR & & 1
90% , fe i h 347. 41 g-kg ™', IR AE SN FE Ve AL 1Y
JR)ZZVEAE R SA DL & 2 8 i i
(). THRARMEAC R 5. 35 g-kg ™', W BLZES I K2

T ZJZIUe S A ML AR, % L 2R 2% 5
IREA 2.

M FF, SA EERIZR LFOM & —28 i
JZ HFOM 5 — 26, (HRAAJZ R0 B 1, A 28 i w
A&, i XHS R JZ LFOM dE % &, 1 XH9 F 2
HFOM R, X2 BRI A HILJST 54 5 20 43000 7 I 7
SRR L 2 B 5 HADZ 5 22 v ek,
2.5 AHURASSA ., BHXER

Tt LFOM, ik & HFOM , ¥ 51T A &
HXRBHVI(E3). XULTTRY h A DL 2
HRMMRBEVICH, A VLA ZTIURY b SR E
SRS, AT 5, HFOM 5 S A& KA D6 P BT
Bz RN AL & B2 B0H 0.89 (P < 0.001,n =24) 1
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LFOM 5 S A A X RECH 0.64 (P =0.001,n =
24). XERWEHAGHATRRSARZAIA, &
DU A —Fh IR AAE . MREAA LR &
HREZGH LA, EHHEES LRE, B
HAY o A T IR AR, A
MU L B 5 A B0 46 B T RE 1 7T DL R % 15% ~

40% . SCAEXT T LFOM 5 s A5 HL ST (4 L 46 &
TTRRAR K.

MUK WS LFOM K HFOM HY ¢ 2 B S48 Al
HTHENKERE, RHDTRY D LR Z B )5
MR L AL S e B AL R R E
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s ) —&6 5. SRAE, B S LFOM 14156 ¢
R RLFT5 HFOM B (B 3). #5 LFOM /9 52 /R
I RBCH 0.25(P =0.24,n=24). TiHET
XH5 T 2 LFOM 5 % @& i J5 (LFOM = 9.17
g-kg ) HIERECH 0.51 (P =0.01,n=23),ik7]
WAL, RS HFOM AYAE 56 2 E0CH - 0.20
(P=0.34,n=24) HlE7EMER R -0.20(P =
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Fig. 3 Relationship between nitrogen and phosphorus contents and LFOM and HFOM contents in sediments of West Lake
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[LRUIP e WFTI /NP 1 RG-S i S AR < 9]
S BB AW, (EL DR 22 B A R e R I T IR A
PEALF TG QAN RE R 52 B 26 A T ST A, BT LA PG 18
JRUERA DL R AR T DO PEWIR R
KL R R AT

HRICAH R WA HEE L ORB . AR
YW, LR AL R e A HL S R R
ATHLIT & AR EE T A LT A R

HFOM & &3 R m (Bl 4). NE 4 /LA
KA B 7K 45 B e ) 4 K S0 A2 4 i T iR TR
AP A AR R BE . PE AL %R
WAL TR EE W . R TR AR K RIEIA R e A
IRl 2 O TS B b= 11 I B 2
R F e K i DX 9T 0 A B A O s, TR R AR
=R 22 N i ] I I 7 BN 71 K 3 T A R T R s
K EAENRSETER, BAIRSEN T 58.7 ~
136.9 g-kg ' Z 0], F- 34 MH B % & T H AR AR T
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Fig. 4 Comparison of organic matter fractions of sediment from West Lake with related water bodies in China
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