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Advances in the numerical simulation of the migration and transformation of nitrogen in hyporheic zones of rivers
//CAI1 Yi'?, XING Jingwen', RUAN Xike', ZHOU Nianging', HUANG Ruoyao', YI Dongze' (1. College of Civil
Engineering , Tongji University, Shanghai 200092, China; 2. Key Laboratory of Yangize River Water Environment, Minisiry
of Education, Shanghai 200092, China)

Abstract: This paper systematically summaries the mathematical models of hydrodynamics, solute transport and microbial
growth processes, which describe nitrogen transport and transformation behavior in the hyporheic zone, as well as the
coupling relationships of these models. The main parameters and influencing factors of the coupled models are analyzed.
The influence of experimental data acquisition, process coupling relationship establishment and model parameter
identification on the uncertainty of numerical simulation is discussed. In view of the shortcomings of the existing research,
it is proposed that more research should be devoted to the original environment monitoring of the hyporheic zone, the

coupling of heat transfer process with other processes and the optimization calculation of the multi-dimensional multi-process

coupled model in the future.

Key words: hyporheic zone; nitrogen; migration and transformation; multi-process coupling; numerical simulation

BEFE T A ™ B PR R i, R BRI TS
IR TP AK AR A b i Y5 75 G S5 ek 22 i i A48
AT B T AT B8 SRR, S UK BT R,
T S MR L A 25 2% 490 Mt B 5 T LT 37 e B 7K
B R R S BEK T T Wk A%, oA D5 2k
R(EYIUNCREE A U NEAS S N Ry IS
SEAEPIBET L AT SRR AR B 2% B TR AL v
PRERR LAMKEE A2 25 P17, © RN 2 i K 3R 85E fR 3
IR [R)

TR (VAT SRR Al ) &R AT
IS fef 2 PO 0 IX 1) K o A AR 5 K =
PR T KAE IR K A e Al LN TR 8 26 A F
Bz Wl oK R se e s K TR R B

EAE S M RE A i | R SSHe , S TR A
Pt it T B AR A AR . R A W ek AL
FNEREL VR A S B AR
i U R IR B SR A IR 5 A W A 2
DR % 2 3R A T 25 R P27 A T
PR, A R I Fh R AR 5 e Tt 0 20X v i
RITBFALH L ALE R A TR AR

W R T R BT AR F AL MLE AL A T i
FEA B 5 R BB
HHEE T 30370 e 0 A 2 9 U | (B ARAUAS 2 i S A
B 8OSE R R I, ] A 3 23R A T T
PRI ALY AT, i R AT S A
PO, AR RNz B i TR AR T A

ELWA . HR MRS (42077176) 5 LT [ SRR 3E 4 (20ZR1459700)
TEE TR 2525 (1979—) , Lo, W% 4, 2R i sc it 12 e IR S HL I F9E . E-mail ; caiyi@ tongji. edu. cn
BEEE ARG (1964—) 5 20857 14, FE R AKEUEBILZOK IRBEEWFSE . E-mail : nq. zhou@ tongji. edu. cn

- 181 -



iR 2% R N R 22 RS i A A7 e — 2 1 N
HEHO L OARSCR GRS TR T R R B R AR
WU BUAR S A7 AE AN L, I AR 1 K 8 7
[] , T A s G B iR FK SRR 2 2%

1 EBREREIBENENE AYFRE

1.1 ERwKshHER

RETEW A M T K IER AT A &
7%, 5 BOoK SCE B A Wy R A2l B | R E AR
T AR A B BT = oK T s
A AR S R R A W B T AR
RSE TER(NH,-N) GHE (NO; -N) &4 (DO)
R f A ALK ( DOC) 88 ¥ i 7 UL AR W v is B8
JEE RN B B R] 2 T 5 e A 3R AR W Ak 2 O AR
PR, 7K 8l IR R v iy b T oK h R R B i i
(NS T D T e A B 'aE /S Uiy aa = < R 17 N i
i DX AR A 7K Bl B i S AR T e T R
Ty, 385 S HH Navier-Stokes 7 F 1T H K -UTAR
YA R TR R S T RO RS
T SN X A TR R AN [ R T R A T
AR ANIX . I, T 5 ] Richards Ty REHE A = MEVE
Faazh''® . BeA T RS 25 R i K
e XA AR RS s R kT R
A 7K BN IR GRS =y R TS T R AIE , (E6 TR B R
JE I = AR B T ) A AR R
1.2 BREBRREZHER

TR A I T A A RLAUL B TR - R OB A %
TR L 1 Sy A AT o S A ST, A
T RO At YR () T, 35 o K 5 K 8
TRERRA SRR W WL ATR (31 A W B i %

()T f5 ALY

SEPIFRAE PR SR A Al 0 i A 5 A B b Bk
Ak R 2

LR, V8 AR R e AL S B i SRR
AEY FAL A4k SR A A SR RO L) B4
% DO B (NH, ) (AER IR (NO, ) . DOC 4522
READLAIF 5T R F Monod 7 B2 48 A 3288 2 1 IR 9
AR A A SN S BRI - FOSE 7R v 4 A A b R b
SRR RN R A B AT AR R Ak
VEFI T DO (¥ 7 #E 3 3 | Al 4k 7 FH 0 [R] 46 7 F v
NH," BYTHAEE AR AR T TP NOS 19 A= i 52 J
AR FHT Hh NOS Y 1 6 33 2% |+ 398 OB A7 BLAR
(POC) 4k H DOC A= L Ko A7 S8 | [R] Ak A
R EAEVE R TR DOC AT FEE R4 e
N GHE % GRS AN [ U] o NA Y A IA T 8
FIE 100 R0 8 B A AT I T Ao i R A 3R/
A A A0 A T T 2 R 4 T AR B S R A
A POC 1Y — 943l ) 27 4% it R A TR
O A RS

W DU s B R ), B Uk R
A SRR, NH, 5 B W B e JH 3 i DR i 5%
RIS . SR, H AT AR B BRI 2 R
2 TR R B A W R, TR B AR W R
FLA ZoRENE A0 5 Al A0 40 B (10T i AL B A BT ) | IR
TEAL AN T (TN SR A AT B 30 IR B ) R R AL
YA | A E 2 A0 00 4 B (R SR M TR | 2F 6T
BRI  EE (N BHERE R R ) SO R %,
3 1o 35K S 20 R P A P TS R 52 985 A
KRR R AEMBRMAERA (K1), ERG
R rp | — S0 B /R B At R (IR A =R
PEAVERD) AR R, AN, XA Wk B 78 o % f T

(b) TR PRIE L

(ORR BRI

O I QLA @RS AL @R R ORI RAEH @ 24 s QIR A S L1
B1 ERTHhaREERTEE

Fig.1 Schematic diagram of nitrogen cycle in hyporheic zone
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Fig.2 Schematic diagram of coupling different processes
involved in the model of nitrogen migration and
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