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Research progress on nitrogen biogeochemical processes in
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Abstract Nitrogen biogeochemical processes and evolution in the coastal zone are key issues of
water resources management and ecological environment protection of the coastal area. Under the
influences of climate fluctuation and ocean tide dynamic, the nitrogen biogeochemical processes in
coastal groundwater generally exhibit temporal variability. Aiming at the scientific problem of
evolution mechanism of coastal nitrogen biogeochemical processes, based on literature research, this
paper summarized six factors affecting the nitrogen biogeochemical processes in coastal zones,
including temperature, tide and wave, seawater intrusion, salinity, biological disturbance and
groundwater dynamic conditions. In addition, this paper summarized the main research methods for
researching coastal nitrogen biogeochemical processes, including field monitoring, laboratory
experiment and numerical simulation. Furthermore, to achieve high precision quantitative

identification of nitrogen biogeochemical processes under complex conditions, we suggest that the
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numerical simulation should be combined applied with indoor and outdoor methods based on a
comprehensive consideration of multi-factors such as meteorology and hydrology, tide dynamic,
temperature, salinity, biological disturbance and aquifer heterogeneity.

Keywords coastal groundwater, nitrogen biogeochemical processes, evolution mechanism,

influence factors.

T 7 1 i e R 2R 25 R G 22 TR K SCARG A R ) o A2 B ) B 2037 e, i IX B e R 3 2 Aot
R AP ER AL o ad B, X S A Wy b BR A~ a4 AR R T A K B IROR AR S BRI A4 T SR, AR R
7 DX, VT 87 S SV 902 3 A ROR 2 T Wk sl 25 AR 0 12 e i T 7K v g A AL 2 2 R (A
R VAR B IRERAE) R AR A AN TR I ) RUBE Can e RUBE 3 RUEE | AR RUBESE) 1 78 Ak, #1752 1)
AT PR M 7 FP A A e B A A I R TR A W B A R T T — R K SOl 2 A
SRR L EE ST N AR 2 —, BIFTSIRE A R K T A Wy st R A i A A0 A AL A, o965 4 o A st Bk
P AL B S P B, X IR AR [ SRR 22 BRI AR A A A T BT Rl AR SR A B T 0

725 72 S R A T 2 A 0 e o e~ o R A 1) UL SR B AT ATy, i B )9 7K T 17 i A il
P i L T K -S5O IR AR AN S EL R BN, HRAT TR R AL 5 o, MK —H R 7K 22 [ o A
JEAE FH B89 4 P A5 M R 7K A5 10K 22 18] B KA R B T 3l T KR A HE AR K PG 2R A7 B4R AE,
IR T AR RK X —TRAK HE M X — g KB IX A7 A SR 2K I3 R, SRR 7K 231 B B B4 KA
PRFNY) ST 1L 7 R 48 0 S i 450 o ol 1 T KA PR R R I ) 28 S AR S . A R 9T R M, K 3
) T R 1) IR 1) 22 SRR AR S0 T, 9 12t T K b A2 28 53 O D P B 2B ) b sk f 2 A s A g
()28 SRR 7 T R I 2 78 S R R T 5 R DA 8 7 T 2ty 2 ) M R A 5 oo P sh 25 s A AL o 488 1t o 22
SCHE.

RO T LY A A I L T Y EE B0 R 2 —, AP T 1 I el A AP o e R G B
F. A R SCHRAE ol T 32 B s RS2, 8010k 2l R 20 B 2 B = BBIA, 1Rl S K E A
o Y EUCHR R T 2 S B DX R A 7 A PR R R K AR TR AL ) AR OB H R
X NS B AR At B 7 A R I A0S, ST SR A R A A 2 SR IR A AR W R AL S A T, R T A
AL S Al . AHLAR M AL IR AAFAE A (B 1), XSRSz 2R MG 3l AR | Bl 76
KBNS 2 HINR AR IS, RS20 DN 2R A sl 2578 A 5 1 36 Tk 2 P 1 KoK 8l 1 %A 4R
P SRR AT | A5 2 23 SR A AR AN, B I 2252 Wi 7K P R0 3R A 0 B AR I R A LA R i B I ), 2 1 (45
R 7> S A st kA~ i R S 8] e R A f o0,

A

Mean sea level

The lowest sea level

Seawater

DO
o & 910 )
1z 'bm
4 @
©, S
Denitrification
S AR
rganic
Jure
g

JEK

Saline groundwater

B 1 R T K b B TR A R A E IR B (R SCRR (1] [4] 2EA T4 )

Fig.1 Biogeochemical cycle of nitrogen in coastal groundwater (adapted from literatures [1] and [4])
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Table 1 The main controlling factors of the evolution mechanism of nitrogen biogeochemical processes in coastal

groundwater
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the evolution mechanism of nitrogen biogeochemical processes in coastal groundwater)
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Table 2 Main methods for researching the evolution of nitrogen biogeochemical processes in coastal groundwater
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SR 5 B B N A B i, BRI R Sk BT R HE . Sk Bl vk B 5 I 35 IE A OG,
5 ER AR VR B S A OC, TS5 pH 5 HLJ 3R JCAH G OC 2R 5 7 H 5 S b sk 8 1 52 i [ 38 i 2 A 5
IR R B 5 R OC, 5 HAR IR Y TE 0. 38 BN 5 10k B A% i) WY ZR0008 B Ao 2 X 4y B 2 S A28 %) i iy AR
A, AHZ 0T S 50 PR B SR A R, At A X A 20 T L S (1 96 e B K 5 (R K Bl ) A SR A
2.3 FR{HBA

BB AP BE T K S BT — R IK SC— KA 22 S5 5000, A8 04T 7K SCH BT 254 0 B - A 1% BE ik
b, A T T R AR AR RN RRAE A AL R (40 SEAWAT?, SUTRAM ~# MARUN %) i}
AR AR A, o B AL AL VAR W R A BT R s B M fb i il #, OB e H R R
Meile %5 ZEF 5% 3¢ [E] Mclntosh 51 75 7K 2 52 B A0 28 8 DR IR 1 S R I, 37 T 46 A8 %% B 7K 3 F i
N 3B B BAE ALY, 45 L T B4 T Ak 288 b 25 b R K A4 1) I B8 A 4 S B U LB, O ELHARAS 2158 A
FABACAE B A R AR o A B 1Y 3%—60%. FF H. & BT IR £h 148 st 7= A i B Ak 0 T LA BIR NI
77 HE . Spiteri S50 3@ Ak T AR 2 BE K I RN R N 3B B B AL AT T AN R AR AR IR R T BT R i
EERRHE, 85 R RWITEHL T K 51 K40 T 25 AL IREE T, B ER AR 1Y 23 BR 23R 5% 7E b T KAk T4 4k
IR ARAE TR JEIREE T, AV S B T /K b A SR, B2 i T4 Rk b T3R5, ALY
W AAE ) o BG IR AR A B, vh TR /K B A\ 1) B AR 29 11 7K vb i S S AR R AR R AR, JF LR RR AR 1Y
PR EAR /N, TR R K A B SRS T SRS AR AE FH ;s 7E M R KA F 38 B A B I K A T AE Ak
WRBE I, TEH T /K R8BS RAR (Y B 0080/ 0N, [ I AE L 7K 59 7K 42 ik Ak i 8% W 82 381 [ I e 2 T
L5 R AR ZETRE 7K 5 1R 7K 340 38 BrOR A , RER o0 A R il R AR A 2 B . BBl 7 v R A
PAE T REAS BN UL MDAk 7 SO0 2 20 43 W I 23 43 A AR i S CHE T PR 2%

SEAWAT #4244 MODFLOW Fll MT3D 128 % B = 2 A7 BR 22 53 Wb N /KBS, ik 2
FEF R KU AR DN G5 VY A L DR E] RE 08 58 A TR ELAS W Bk e i . B K2 Ak T 1 DR 25 A5 A 1 L
KA B TR R R AR A R MR, A B E N A T iz s L A Anwar 5575 B
SEAWAT-2005 F AU FE 13747 3 sl 5 | B Mo R /K v ML) & A8k, & BT K BT 5 1 6 16 5 e
A HILTT & i A HE N 2 02 2 B Al AR FH B & A8, JT48 AU I R B B R 2% A LT & f 3
RS FRAR & 3K T 32%, [R5 AU S5 A HILT & S 35 0 i 15 00 & B R AR 1 5 BR3H 90%.

MARUN(MARine UNsaturated ) — 2251 FIA7 FR JCRCAURR 7 B 02 B Boufadel A &1, i 51
BAFFIRYIRE, Bes AR I A 58 75 SR LR e A T8 2B i n, BRAN A2 ) F 8 Re 8 2 I TR R L 28 iUk
T Rl A8 i 5 S A 25 Ak, BeAE I T T VR F T it R iy Z2 AL 5T N T 7K 9 i 8l DA SO B iE A 1Y
BEAUAE ST, 7 AP 7 R K R s Rk L V5 ey L 7 B0 DL R ik S T T LA R A v g FH AR
SR80 Xiao 467 3 1 MARUN BLHUGT HL o387 1 i K 3 BE AR AL X il 1 5 R il AR A R 52 il 948
Vg 7K R B E 2 5 A U A 5 RO Ak e A DX IR B Ny R, AR TR K R B TE O RIS Y T iR AR S5 AR
LBRAN 78.6% FI 53%, A iEK AR R IEIE T LBRR W ik 85.7% 1 72.2%, X R W% A2 4L
98 5 A% 1 ek RO S i A RIS A 1 457 8 LA B S 3 ke 52 i Vg 2 45 PN R TG R 19 A W b Rk 22 S

SUTRA ( Saturated-Unsaturated Transport) 1t Fl/3E 1 FllH7 iz B8 15 78 2 iy 55 [ Hb 5 9] A Js F & 19, fig



994 B78 5% 1t 2 43 %

0% T AR SEL 46 R0 AE 0L At rp oK Sk |35 G Wk R LA R K Y IR S 23 A1 Nguyen 55 U i i 52 36 A
SUTRA-MS #AUAG 2, 5 850 A PRAR L, YK IR & T3 T K EE I, 1 R 35 K2 sl % 35 5 14
T /KA R A1 40%. Schutte 25 il i SUTRA H RS T Cabretta & 36 N /K i sh B8, 115 1 7319
SRR R I Al A 7K R K TR T, O Je 20 RE N, O R AR TR AR I8 S 4%

3 MZk 5 (Conclusions and prospects)

A SCI IR T 1 R R 7K B PR Sl AR TE AL LR B 32 R PR R, miR S e R R A SR S AT
FR), FEAE AR TLAS PR 2R AH B Wb ) B0 15 B0 DT xo ¥ iy oA B 20 7 A R il I b, ) — 52 el PR 28 38 )
S 45 SR AN SORH (], 305 R 0 3 ok 8 5 A A M T PR R A 2 S0y R, 2% S B
SRR, (A5 55 A2 e i fife S B B AT 00 400 ok UG B S Sy (9 A A TR, s B — DRI R —
S PR 20T U0 B 2k AR 0 52 R TR o L. A, SCERIRIAIE R B, X T A Y R K BT R MRk it
TR (18 B ) 725 S5 AR O 1 i R4 ) PR R T 3R /D, AN 28 K Bl 28 B aE 2l S AR S M L K T R
JFETR AV AL R UK 3 ) S A

A Tl K2 N ETT R 000 A DL AR FR i R 9 2 DU 24k 22 Wil ok 32, 2 BR+
WA 1 A A 7R A I ] NUBE T 7K 3l 3 406 P aok 2 ) b R b2 ok A ) ) A8 S . A = N S
Bt o¢ AP A SRR BUE b, MR TS H R RUEY) | K B S A R 2, O B3z R
TS, AR RE S BN [A) 2 (8] RUBE A AR Wy R AL i R A 5. A W b sk e 2 o A e 1) 28 S 7
BN 2855 2 N AN R 7 125, 2355 25 TR AUG0OKSC . W K 8l g | il B —3h B EREE AR WLl e & K2
R TR R, LSS IR 2% 25 AT 1) veobs B R b sk f 2 A S RS A i 2 i)
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