55 40 55 6 W) KoBEOE RO 2024 4F 11 A
Vol. 40 No. 6 Water Resources Protection Nov. 2024

DOI; 10. 3880/j. issn. 1004 - 6933. 2024. 06. 026

SR 2R AF B3 FOK SR {5 B 8l 1 A4 AE

R HEE AR E B, R

(1. PETFE R ISR 5 TR LA H5 266100; 2. INZRA B TR HE S LA H55 266100,
LB S AESHEWMESTRE, IR H8  266100; 4. FHT/KSCPO, IR HE  266011)

WE. ARG TEART R RE T LN A TR, A F B YRR IR K A BT
R AR ERFREDNFFTROLAME METERAELMTREAREREHER 25
ST HBEREALERSRKESEZRBOT TR REFG IS ENY ai s, LR HiE
W BT W TR P A REBR 205 3 T K P NH-N J 2k B #r At 3, NH-N 247 45 A K & &
AONTER R R T A BN R RARE Y 345 T B K 69 3E Am NOS-N F= NH]-N &)
SATER R Y K, mAands A K E P NOS-N 89 -F 3 2K B A= 38 mbé B R 7 7 &, NH-N 49T 3
REREZRIZEEIRGTAR, BHERESRESE RS TMHBAERKER, ERSEHT
Pl A B BT 46 4K E P NOS-N fe NH;-N 69 F A R BREH ARK, SHERSKES
E ZBART #1454 KRB B 484K EF NOJ-N #9-F ¥ 2R EA 2H 3, % NH,-N 89 F ¥ R =
W2 E AR

KIS RE TR DA FRHIE RS KE

RE S ES X523 MERFR SRS A XEHE 1004 - 6933(2024)06 - 0224 - 09

Dynamic characteristics of nitrogen contamination in groundwater under land reclamation//YU Xiaoping', HAO
Yujie', ZHENG Xilai'*?, CAO Min*, SONG Xiaoran' (1. College of Environmental Science and Engineering, Ocean
University of China, Qingdao 266100, China; 2. Key Laboratory of Environmental Geology and Engineering of Shandong
Province, Qingdao 266100, China; 3. Key Laboratory of Marine Environment and Ecology, Ministry of Education, Qingdao
266100, China; 4. Hydrology Center of Qingdao Municipality, Qingdao 266011, China)

Abstract: This study systematically investigated the dynamic variations of nitrogen contamination in coastal aquifers,
focusing on the land reclamation area of Qingdao Happy Sea Town. Based on improved and refined nitrogen reaction kinetic
equations, a reactive solute transport model under variable density conditions was developed. The model was used to
quantitatively analyze the impacts of reclamation length and permeability of reclamation aquifers on the migration and
transformation of nitrogen in groundwater. The results indicated that reclamation intensified nitrate pollution in groundwater.
The mass concentration of NH}-N gradually increased, with NH}-N accumulating in a small range at the bottom of the
initial aquifer, and its mass concentration could reach three times of the drinking water standard. As the reclamation length
increased, the distribution range of NO;-N and NH;-N expanded. In the initial aquifer, the average mass concentration of
NO5-N and its increase amplitude rose continuously, and the average mass concentration of NH}-N exhibited a trend of first
increasing and then decreasing. When the permeability of reclamation aquifer was higher than that of the initial aquifer, the
permeability of reclamation material had little effect on the average mass concentrations of NO;-N and NH;-N in the initial
aquifer under steady state condition. However, when the permeability of reclamation aquifer was lower than that of the
initial aquifer, the average mass concentration of NO;-N in the initial aquifer increased significantly, while the average
mass concentration of NH}-N decreased significantly.

Key words: land reclamation; nitrogen pollution; dynamic characteristics; coastal aquifer
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Fig.8 Transient distributions of mass concentration of NO;-N in aquifer with different permeabilities in reclamation aquifer
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Fig.9 Transient distributions of mass concentration of NH;-N in aquifer with different permeabilities in reclamation aquifer
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