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Abstract [ Objective] In recent years, the environmental problems caused by the transformation of rural living and production
method have become increasingly severe. Micro, black and odorous water bodies in rural areas are a serious livelihood problem that
affects the living environment and sustainable development of rural areas. This paper proposes a rural small and micro black and
odorous water treatment method based on the coupling technology of biofilter walls and submerged forests, focusing on the design
principles, construction method , and application effects of this coupling technology in practical engineering. [ Methods]  On the
basis of controlling sources and intercepting pollution, a coupled process of biological filter wall and underwater forest was adopted to
treat a small black and odorous water body in a rural area. The biological filter wall in this paper was laid along the edge of the water
body near the residential activity area, which had the characteristic of solving the technical problem of inconvenient cleaning of fillers.
The underwater forest was an aquatic plant ecosystem with submerged plants as the core, characterized by " sinking, floating, and

standing" [ Results ]  Through experimental data analysis, the result showed that the coupling process of biological filter wall and
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underwater forest could significantly improve the water quality of black and odorous ponds. In the past three months of treatment, the
water transparency (SD) increased by 67.27%, dissolved oxygen (DO) increased by 8.5 times, and chemical oxygen demand
(CODg, ), ammonia nitrogen, total nitrogen (TN), and total phosphorus (TP ) decreased by 39.61%, 58.90%, 69.74%, and
33.33%, respectively; After another 6—month maintenance period, the water’s SD increased by 7 times, DO increased by 10. 4 times,
and COD.,, ammonia nitrogen, TN, and TP decreases by 67. 05%, 83.36%, 84.23%, and 72.22%, respectively; It could achieve
water quality indices of Class Il or above for surface water. After treatment, the organic index and pollution index of the pond sediment
decreased by 93.05% and 87. 63%, respectively, indicating a shift from heavy pollution to moderate pollution. [ Conclusion ] This
indicates that the biological filter wall underwater forest coupling process can achieve good treatment of small and micro black and
odorous water bodies in rural areas, providing a new and effective solution for the treatment of small and micro black and odorous water
bodies in rural areas. Further research and promotion of this technology should be strengthened to better solve the problem of rural small
and micro black and odorous water treatment.

Keywords biofilter wall submerged forest system rural area micro black and odorous water body ecological remediation
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Tab. 1 Statistics of Existing Situation of Each Pond

Hi5  WA/m?  KE/m IR AR L
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LB IR IR 1.0 m
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TR AR K g A e, O T 22, U
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Tab.2 Water Quality Results of Each Pond

HOFEA COD/(mg-L™')  HA/(mg-L')  TP/(mg-L™") TN/ (mg-L™") SS/(mg-L7") DO/ (mg-L™") SD/em
1# 46. 83 6.01 0.36 9.32 76.70 0.78 20
24 47.60 3.63 0.58 5.12 23.90 0.94 15
54 77.67 2.79 1.18 4.02 32.05 0.82 16
6# 48. 40 8.98 1.27 9.22 30. 15 0. 56 15
T# 76.17 5.73 0.92 8.42 28.12 0.45 10
10# 34.50 3.78 0.46 5.23 33.21 0.62 10
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Tab.4 Rainwater Runoff Pollution Results in Water Quality and Quantity
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Fig. 3 Plan Layout of Water Remediation Facilities for Project 1 # Pond
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Tab. 6 Removal of Pollutants by Biofilter Walls

T H LBRR
COD, 68.11%
AR 66. 47%
TP 65. 66%
TN 74.73%
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Tab.7 Density of Aquatic Plants Arrangement
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Fig. 6 Changes of SD and DO
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K iR bR B R4 T, K B4R A% SD #2552 T
7 A4%,D0 #5110, 4 £%,COD,, FEIKT 67.05%),
AT 83.36% , TN FEAIK T 84.23% , TP F&{IK T
72.22% . A TAREETAYER KT R G HAR
Xof /NG P A B K AR IR BREBUAS B R, , BR2s
TR PR B 3 7K BT R T R A D AL B — o A i
3, SR E 1K K BidE bR DO ,COD,, (& A TN,
TP MK V I K4 V 2K AR L T 28 1 K T 2%
RV I 305 3 B A Wy g 8% - /K T ZRMGE & H R B
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2.2 RiRERTHURAEYR

X 17K B S VETE BT 5 BORE R I, Jis U Ve o o
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&8 IRMAET R KIEEIEE T
Tab. 8 Average Sediment Quality of the Pond before and

after Remediation

WH VA BT RS A4

AL 7.98% 4.83% 3.38%
TN/ (mg-kg™") 5 885 1224 948
TP/(mg-kg™") 2435 571 301

ARICR A PR EC A PLRIR RO TS Jed6 Bk
PEHKIEIRIE S I LR RO o IR e
FAACRREEHEAT VA, HAH R s (1), e pLme i
HotEm2) P APLRE ORI (3) .

0,=0.0y (1)
0.=0,%100%/1. 724 (2)
Oy= 0.95xTx100% (3)
ST I —— e
0 —AHUBRIEEL

0 —HHLAEFREL
O0y— IR A LT 434K
T\—TN i 740, mg/ke .,

IR IE VR AT HLTG Yed8 B2 A= Wy g 1% — K IS AR bR
G T 2ZRMEE 0. 18, HRUPEAK 93. 05% , B ¥ 15
YU ARYEA P BOTAN bR, a0k 9 PR, 1R B
WAZFRA BN 147K Y5V A LT AL B AR A B
iR N

XPIREE TP HEATIEMY , RIS Jeda g (pP,) , it
st (4) P>,

P.=C./C, (4)
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Tab.9 Evaluation Criteria for River and Lake Sediments

IiH I I v L] gL A4
AHLIEE <0.05 0.05~0.20 0.20~0. 50 =0.50 2.59 0.33 0.18
HHLASE R <0.033 0. 033~0. 066 0.066~0. 133 =0. 133 0.559 0.116 0. 090
T YR I B i I L i T
Horp, C—— MR TP B IR Y © Sk SRS, B R URHE U AN YRR () Y
JEAH, BA N mg/kg; TiE 2R H AR A T DR AT P K AR 1) B B 255
Co——NIBEVPMARUENE, — I C, = RBEPEASHELEME, A SO TRIRHEIIE T
440 mg/kg., AR BT — 2 LA A W B s 1) de kL A28 40

AT RERWE R TCT5 Y P,<0. 5, BTG Y h
0.5<P,<1.0, P EGYN 1.0<P, < 1.5, HE{5Y¢
P.=1.5, /KIHABREIIEIE TP /Y P, {H N 5. 53, N E
JEVG Y R4 Wi - K T MG T2, A sk
1K 87. 63% , J iR Y , T WL & B AR B b ol
TIKUE TP,

2.3 ZFEARIERST

AP 0E B - KR BRMER G BOR W] S IR AR
N, E kRS TR AR AN TS e, KR bk
FHRGAL RS Y A 17K 8 TR B R . K
AR R 3.36 TG, A YIERE BN 6.25 1
JC, — A B4 9 10.0 Jio0, Esfr4Ed gl —
AL 1T e 2 O Ab Y5 K 1.0 Jo/m’, A
TR 4.8 TIow/M, %W H HKIE L R 71.75
T3 TC, BT BUK AR5 R 120. 0 IC,

3 HFit5E

(1) AE 835 — /KT FRARHE & B fE K 12 7
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ef)E ,SD 5 7 4%, D0 #2155 10. 4 £%,COD,, (&
A TN Hl TP 4% [ F&1K 67. 05% .83. 36% .84. 23% Fll
72.22% , A WG PRAOR W3 SRR OK IR B A
YrugsE— K T RMAR G HORG R A AR A B R

(2) BEIR IR VAT HLEE BORNS e b8 B 2 i B 5 43
HIFEAR 93. 05% Fl 87. 63% , Ho b K I TP 5 Y4
FEAIS A Y5 e 1) R B TS e AR A T A
RS
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