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Formation mechanism and assessment method for urban black and odorous water body: A
review. WANG Xu, WANG Yong-gang” , SUN Chang-hong, PAN Tao ( Beijing Municipal Re-
search Academy of Environmental Protection/National Engineering Research Center for Urban Enuvi-
ronmental Pollution Control, Beijing 100037, China).

Abstract : Black and odorous ( B&0O) water body reflects very typical serious water pollution related
to organic pollution, sediment re-suspension and thermal pollution. Also, the insufficiency of water
cycle is one of the most important hydrodynamic factors for formatting B&O water body. The black-
ening substances mainly include suspended particles, Fe- and S-containing substances; the odour
causing substances include the small molecule gases such as H,S, NH, and some compounds such
as VOSCs, Geosmin and 2-MBI. Evaluation methods of B&O water were summarized from the evalu-
ation index, B&O index, multiple linear regression model and comprehensive evaluation method in
this paper. Correspondingly, the relative research direction in the future was discussed. All these
works not only defined the identifying technology for urban B&O water body, but also would further

support the water environment improvement and ecological recovery in urban region.

Key words: black and odorous water body; VOSCs; Geosmin; formation mechanism; assessment
methodology.
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Fig.1 Progress of urban black and odorous water.
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Table 1 Discriminant of black and odorous water
A BRI F 7 225 3k
No. Discriminant of black and odorous water Discriminant standard Reference
1 - BOD; 1=1.3,BODs=13 mg - L' [10]
T CODy, I<1.3,BOD;=20 mg - L
I=NH,* N/(DO/M,_%+O 4) 1=5 [7,13]
3 |_BOD; CODy, NH-N po =2 [58]
BOD,"  COD,, NH,-N'' DO’
4 1=2.157-0.827D0+0.349C0OD,,, +0.0726NH; —N+0.266T >13 [59]
5 0.2COD,,, +0.1NH;-N 8<I<15(fiL) [54]
= ~—x1.084(™19 DO
DOy, %+0. 3
6 1=X,X, =0.2( DO+COD,,, +BOD, +NH, ~N+TP) X, X,>7 [60]
7 1=0.05COD,+0.26NH;-N-2.3D0+1.24Fe+2.77Mn+14.4 1=13 [61]
8 1.684 1(2)>1(1 55
I(1)= DO +0.239TP+0.005NH; -N-1.81 (2)>1(1) (53]
7.946
1(2)= DO +1.002TP+0.004NH; —N-8.187
9 1=0.624COL+0.376TO =18 [24]
TO=4.3+1.0COD,+0.25B0D; +0.9NH, ~N-2.31D0+1.76H,S
TO. RJF Odorosity; COL; {45 Chroma.
T AN TR 22 35 B 1) 2 AN [] b DX A9 AS [R)9RT 3 2% a(Chla) TP B A(TN) 5 CH @7 Zcdp<kbE

7 FH 8 R B 391l X4 S R 4R 1 OB AR AR LA
JUAH ], DT R 5 3 A ot A R 22 5
Z s F ) A S PR R RE, X 1~ 8 5 B X Y ]
PEFEAT TR 38 ) O RS RS L, & AR TR]
R ) R [] — 7K A PR B B 25 SR AN — ) HL
e E IR R B 20%.
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OYMEAS bR 5 K M B B 2 ) 4 A S e R U
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lgCH = 6.19 IgTN + 2.5 1gTP-6.25 1gChla—-13.3,

R*=0.78

HLAF R 45 R0, A K 855 35 B B 52 1RH 56
KA, GIKIR T Fe (M BE 2 TEAE G KRS (5, 5 pH
B DB B SR AR a DA A YIS
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Trrl ke 5 KRB EEY 2 — @i
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Table 2 Evaluation model on black and odorous water body based on GEOS concentration prediction

=2 ESMOEIEL R R? Kk 275 30k
No. Multiple regression model Water body Reference
1 1gGEOS = 1.071gTURB-0.009SC+7.23 0.71 ESJ e} a0 a7 VEVINES [63]
2 GE0S=0.412CHL-1.08 0.72 5 EHGE Y ek [64]
3 GEOS =1.085D-0.064SC+0.24TURB+31.04 0.70 3 LB AL P K PR [65]
4 1gGEOS = -0.624-1.092TP+0.153COD+0.149DO 0.70 H A V4 e 5 2 i 8 [18]
5 GEO0S=-9.93+3.02D0+9.331gCHL-3.581gTOTALG 0.93 5 LR L X Y 5 AR [66]

CHL: ™%t a Chlorophyll a; COD; fk2:754% & Chemical oxygen demand; DO ¥ f# % Dissolved oxygen concentration; GEOS: 75 #] Bk Geosmin;
SC: HL % Electrical conductivity; SD: B Transparency; TURB: U Turbidity; TP & Total phosphorus; TOTALG: ¥4 & Total

algae biomass.
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SR RPN T
3.4 ZERTHNE
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BB PRI S R 6 RGP R AT T 42 W 4%
PR 2 B = PR FUR 6 RGN R TR iz
oMk SR B TR MR IZ ST Y 20 B J7 vk 5k 58
S ORI S HIAI SR BE K A 2R B [ R, 2 p Y]
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ASPE A $8 bR 09 AL, XS [R] K 2E 8 BOD, |
COD., .NH,"-N Mn DO ,CH Fe P %4845, Hr T
TR TG AT 0 BB 32 07 v AR 8 K 5 e I 44 5 |
FHAE 05 S WS A B 1) O, & BRI € 25 98
o Xof T i P R e 1) DURR R e A 1 A s
PRI 2R 368 J3 ) AS o 37 2 467, DR MEBR PPN T b X
T R RAF L

DR 22 I R P22 P 45 ( BP W2 ) 2 /K BT P4
Hh i RY N T 28 I 28 DA 5 vk % sl i
S TE BRI S 05, % BP A28 I 26 AT )11 25, fifi 2 1%
HE SRR AT i AR AT 5 045 2R, dE M BP M)
RIATK B, B RNz E NN E &8 T —
BURIFSY. Sugiura 251 F) N T4 28 W 28 5 K (artifi-
cial neural network , ANN) , HEN7 T 12 /K J5i 48 b5 7
MoK AR B, I 5 22 04tk [nl I3 3% (MLR ) BEAT X
Lo, AR, i T KA R R 5K PR HE bR Z [E) i E
ZLPEIC R ANN b MLR B3 5 0f K R 2R R AT 3T
Y5 T A B A 2 R B LT R T 2
RARLAME TN, A BRI IS i ok H BP 2]
2SR JE B BRI RO ST ) i SR RPN R i T T 28
B E B A E &, DL 28 5 0 80T 9 4
G (] A ROR SR T Tn) L, S8 T 6Vl i R B A TP 35
TR i P RN T 22 0 28 PPN 25 1 PR UK AR
LA TR O B B R M BRSO 2R A
Y7 =X, 0 A K BT, AR SR IX
T i 2B SR AR TE i v A — 2

4 HREE

ARSORT ST F SR A B8 PN R B B I R B
PEAT TR, HA A T RS AR BN I 1%
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IR RN 43 2 1) S e | DRI o e 75 B Mtk — 25 T
AR BE A PP A 5 A T R AT 1 R R
IKHATA BT SR ST

1) B AR 3T 2 SL K AR BT 4% SC M5 Y U5
LR KB 12 45 56 3 N HLEZE T H A2
BRI 100 5 BRI B AR SE PRI T v, SR R K i
JIZ PR 5 R AS [ b DX AN ) 8780 AN ) 7 e YA o LA
BRI KR eSS AT X 43, BRI I | Ry K]
DA T 9 2 A5 AN [) S TR K A 7 B BT B v 11 22
S, DMEAG X b i 52 3R BT 3R 5 — T, ST
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FLK M HLAG 0 1 AH DG M Y 48 bR 2B DO
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